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Acerca de este libro 


Esta es una copia digital de un libro que, durante generaciones, se ha conservado en las estanterias de una biblioteca, hasta que Google ha decidido 
escanearlo como parte de un proyecto que pretende que sea posible descubrir en linea libros de todo el mundo. 


Ha sobrevivido tantos años como para que los derechos de autor hayan expirado y el libro pase a ser de dominio público. El que un libro sea de 
dominio publico significa que nunca ha estado protegido por derechos de autor, o bien que el periodo legal de estos derechos ya ha expirado. Es 
posible que una misma obra sea de dominio público en unos paises y, sin embargo, no lo sea en otros. Los libros de dominio público son nuestras 
puertas hacia el pasado, suponen un patrimonio histórico, cultural y de conocimientos que, a menudo, resulta dificil de descubrir. 


Todas las anotaciones, marcas y otras señales en los márgenes que estén presentes en el volumen original aparecerán también en este archivo como 
testimonio del largo viaje que el libro ha recorrido desde el editor hasta la biblioteca y, finalmente, hasta usted. 


Normas de uso 


Google se enorgullece de poder colaborar con distintas bibliotecas para digitalizar los materiales de dominio público a fin de hacerlos accesibles 
a todo el mundo. Los libros de dominio publico son patrimonio de todos, nosotros somos sus humildes guardianes. No obstante, se trata de un 
trabajo caro. Por este motivo, y para poder ofrecer este recurso, hemos tomado medidas para evitar que se produzca un abuso por parte de terceros 
con fines comerciales, y hemos incluido restricciones técnicas sobre las solicitudes automatizadas. 


Asimismo, le pedimos que: 


+ Haga un uso exclusivamente no comercial de estos archivos Hemos diseñado la Búsqueda de libros de Google para el uso de particulares; 
como tal, le pedimos que utilice estos archivos con fines personales, y no comerciales. 


+ No envíe solicitudes automatizadas Por favor, no envíe solicitudes automatizadas de ningún tipo al sistema de Google. Si esta llevando a 
cabo una investigación sobre traducción automática, reconocimiento óptico de caracteres u otros campos para los que resulte util disfrutar 
de acceso a una gran cantidad de texto, por favor, envienos un mensaje. Fomentamos el uso de materiales de dominio publico con estos 
propósitos y seguro que podremos ayudarle. 


+ Conserve la atribución La filigrana de Google que verá en todos los archivos es fundamental para informar a los usuarios sobre este proyecto 
y ayudarles a encontrar materiales adicionales en la Búsqueda de libros de Google. Por favor, no la elimine. 


+ Manténgase siempre dentro de la legalidad Sea cual sea el uso que haga de estos materiales, recuerde que es responsable de asegurarse de 
que todo lo que hace es legal. No dé por sentado que, por el hecho de que una obra se considere de dominio público para los usuarios de 
los Estados Unidos, lo será también para los usuarios de otros países. La legislación sobre derechos de autor varía de un país a otro, y no 
podemos facilitar información sobre si está permitido un uso específico de algún libro. Por favor, no suponga que la aparición de un libro en 
nuestro programa significa que se puede utilizar de igual manera en todo el mundo. La responsabilidad ante la infracción de los derechos de 
autor puede ser muy grave. 


Acerca de la Búsqueda de libros de Google 


El objetivo de Google consiste en organizar información procedente de todo el mundo y hacerla accesible y útil de forma universal. El programa de 
Búsqueda de libros de Google ayuda a los lectores a descubrir los libros de todo el mundo a la vez que ayuda a autores y editores a llegar a nuevas 


audiencias. Podrá realizar búsquedas en el texto completo de este libro en la web, en la paginajhttp: //books.google.com 


This is a reproduction of a library book that was digitized 
by Google as part of an ongoing effort to preserve the 
information in books and make it universally accessible. 
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‘* Absorbos ” Shock Absorbers, 691 : 

A.C. Circuits, Capacity and Resonance in (Wire- 
less Circuits), 304 

— Circuits, Power in, 29 

Accumulator, A Neglected, 433 

—— Charging (Hints and Tips), 125 

Accumulators, Care of, 389 

— from A.C. Mains, Charging, 38 

— with Wire-wound Resistances, Charging, 152 

A.C. Mains, Charging Accumulators from, 33 

Mains, Charging H.T. Accumulators from, 

700 

—— Mains, Operating a Receiver from, 606 

Mains Unit, The Tudoradio, 103 

Acoustic Instruments, Diaphragms for, 147 

Adjustable Diaphragms, 206 

Advertisements Competition, Hidden, 32, 60, 108, 
190, 234, 250, 306, 376, 406, 498, 717, 762, 
788, 804, 853 

Aerial, An Unusual, 509 - ; 

Aerial-Earth Circuit from Receiving or Trana- 
mitting Set, Screened, 384 

— Switch, 265 

Aerial, H.T.-L.T. and Earth from Wallplug 
(D.C. Mains Receiver), 811 

—— Insulator, Improved, 432 

—— Lead-in, 614 i 

— Safety Cord, 370 

—-— System (Pat. No. 221825), 105 

Tuning Circuits (Wireless Circuits), 537 

Aerials and Aerial Circuits (Wireless Circnits), 
457 


—~ Indoor (Hints and Tips), 8&7 

—— Receiving, 665 

Afloat, Reception, 6569 

Air-spaced Winding for Internal Connections of 
Sets, Using, 389 

Air, Wireless Bearings from the, 866 

A.J.S. Choke Amplifying Unit, 104 

Alternating Current Circuits, 269 

Alternative Choke-Filter or Direct Output Cir- 
cuit, 279 

Amateur Recording Apparatus, 647 

Amateur Research, 829 ‘ 

Amateur's Part in Short Wave Development, 
The, 216 

Amateur Station 2JB, 594 

—— Station 6RJ, 251 

—— Transmitters, 479, 724 

America, Broadcasting Problems in, 179 

England v., 865 

America’s New High-power Broadcasting Sta- 
tion, 495 

Ampère (Pioneers of Wireless), 131 

Amplification, Calculating, 789 

Amplifiers (Buyers’ Guide), 213, 424 

Amplifler Switching (Hints and Tips), 261 

-— The Valve as an (Wireless Circuits), 815 

Anode Current, 112 f 

—— or Crystal Rectification (Hints and Tips), 
57 


Reaction Unit, Sparta, 185 

Rectification (Hints and Tips), 673 

Rectification, Grid Bias for, 478 

Rectification in Tuned Anode Receiver, 390 

Resistances (Buyers’ Guide), 711 

nti-Vibration Holder, Cosmos. 299 

—— Vibration Valve Holder, 399 

Apparatus, New, 27, 68, 103, 149, 185, 272, 299, 341, 
415, 460, 504, 535, 566, 591, 637, 672, 751, 
786, &19, 894 

Arctic Expedition, Wireless with the Byrd, 771 

Argentine, High Power in, 128 

Arrago, Dominique Francois (Pioneers of Wire- 
less), 175 

Ashdown Variable Condenser, 149 

Atlas Fixed Condensers, §20 

—— Vernier Dial, 28 

Automatic * On and Off’ Switch, An, 357 

——- Receiver, An, 756 

—— Valve Replacement, 630. 
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Balancing Inductances, 780 

Basket Coil Formers (Drilling Radial Holes), s25 

Bath Abbey, Loud-speakers in, 736 

Battery Charging from D.C. Mains, 535 

toom at 2L0, The, 440 

B.B.C. Finance, 281 

—— Future of the—a Forecast, 323 

Programme, Copyright of the, 360 

Beam Stations, Rugby and the, 35 

Hell, Alexander Graham (Pioneers of Wireless), 
707, 749 


Belling-Lee Crystal Detector, 185 

Berlin's New Broadcast Station, 286 

Biassing the Detector Valve (Hints and Tips), 
890 : 


“ Bico” Valve Switch, The, 566 

** Blackadda ” Constructional Sets, 504 

Blue Print, Constructional, 819 

* Blue Spot "' Tuning Coil, The, 460 

Books and Catalogues Received, 28, 69, 104, 149, 
188, 198, 273, 341, 579, 598, 720, 768, 822 

Broadcast Brevities, 25, 66, 99, 135, 177, 229, 267, 
318, 351, 377, 413, 469, 505, 533, 567, 509, 
685, 663, 713, 747, 775, 809, 845, 895 

— Commissioners, The (Editorial), 436 

—— Receiver, Home, 608 : 

—— Reception, Relative Strength in, 239 

Broadcasting Committee's Report, 891, 406 

——, Government Controlled, 360 

—, Importance of, 685 

—— Photographs, 436, 437 

~—— Problems in America, 179 

—— the Budget, 435 

—, The Case for, 671 

Broken Earth Connections (Hints and Tips), 839 

Budget, Broadcasting the (Editorial), 435 

Built-up Fixed Capacity Condenser, A, 416 

Burwood Coil Mount, 69 E 

“ Buyers’ Guide,” Wireless (Editorial), 75 

—— Guide, Component Parts, 709, 855 z 

—— Guide, Condensers, Fixed and Variable, 855 

Guide, Receivers, 199, 423 

— Guide, Reccivers, Portable, 551 

ping a Set, On, 193 

—— Wireless Components, 176 

Byrd Arctic Expedition, Wireless with the, 771 


Cabinets, ‘' Hobbies’ ’’, 592 

Calculating Amplification, 789 

Calls Heard, 24, 65, 106, 148, 256, 316, 344, 369, 
422, 468, 602, 617, 698, 746, 779, 838 

Canadian Trains, Wireless on, 615 

Capacity and Resonance in A.C. Circuits, 304 

—— Controlled Reaction (Hints and Tips), 223 

—— Reaction, Conditions for (Hints and Tips), 
451 


Carborundum Dectector, 57, 87, 520, 888 

Cardboard Tube, Cutting, 646 

Carelessness in Manufacture, 511 

Catalogues and Books Received, 28, 69, 104, 149, 
183, 198, 273, 341, 579, 598, 720, 768, 822 

C.A.V., L.T. Accumulator, 460 

Celestion Loud-speaker, 761 

C.E. Precision Rheustat, 504 

Change-over Switch from Contact Studs, 400 

Changes of Current, Measuring Small, 41 

Charging Accumulators from A.C. Mains, 33 

—— Accumulators with Wire-wound Resist- 
ances, 152 

— H.T. Accumuilators from A.C. Mains, 790 

—— H.T. Accumulators (Hints and Tips), 673 

— of H.T. Accumulators, Economical, 288 

Choice of Programmes, 791 

Choke Amplifying Unit. A.J.S., 104 

—— and Transformer Coupling, Combined, 899 

—— Filter Cisurit Correct Connections of, 863 

-— Filter or Direct Output Circuit, Alternative, 
279 fos 

Circuits (Wireless), in Theory and Practice, 82, 
122, 181, 269, 304, 845, 425, 457, 537, 595, 
675, 715, 781, 815, 873 

Cleaning Variable Condensers (Hints and Tips), 
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Clicking from Electric Light Mains, 322 

Clip-on Detector, 804 

Clix Wander Plugs, New, 624 

Clubs, News from the, 94, 134, 184, 220, 259, 312, 
342, 387, 428, 473, 498, 538, 560, 603, 656, 


712, 818 
Coil Former, 442 
—— Formers, Basket (Drilling Radial Holes), 


825 
—— Holder, A New, 672 
—— Holder Contacts, 614 
—— Holder, Variable, 10, 520, 872 
— Mount, Burwood, 69 
—— Mount, New, 592 
—- Tests, Low Loss, 240, 291, 328 
Colonies, England in the, 554 
Combined Choke and Transformer Coupling, &99 
Karthing Switch and Safety Gap, 1% 
Common Faults (Hints and Tips), 22 
Communication Without Wires, Further Sugges- 
tions for (Pioneers of Wireless), 421 
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Compact Portable, A, 753 

Comparing Receiver Range, 541 

Comparison of Signal Strength, 842 
Complications of Crystal Reception, 245, 309 
Component Parts, Buyers’ Guide for, 709, 855 
nompos ite L.F. Amplification (Hints and Tips), 


Composite Reflex Receiver, Three Valve and 
Crystal Set, 36 

Codenser Design, New Features in, 416 

—— Dial Adjustment, 841 

—- Dials, 121 

—— Plate Design, 847 

ead de Fixed and Variable (Buyers’ Guide), 


—— for Current from Mains, 68 
Cone Fup epeskor Diaphragm (Pat. No. 241869), 


Constant Aerial Tuning, The Meaning of, 605 

Constructing Components at Home, 73 

—— Filament Resistances, 863 

—— Intermediate Frequency 
(Hints and Tips), 349 

Constructional Blue Print, 819 

Construction of Grid Leaks and Anode Resist- 
ances, etc., 482 


Transformers 


Contact Detector, A New (Johnsen-Rahhbek), 588 


Controlling Volume by. Tapped Choke, 828 
Copyright of the B.B.C. Programme, 360 
Cosmos Anti-Vibration Holder, 299 

—— Grid Condenser and Leak, 504 

—— Hydrometer, 672 

— Micrometer 2-coil Holder, 637 

—— Rheostat, 591 

—— Variable Condenser, 185 

Coupling L.F. Valves, 701 

Crystal Detector, 580 

—— Detector, The (Wireless Circuits), 675 
— Receivers, Portable (Hints and Tips), 805 
—— Reception, Complications of, 245, 309 
—— cr Anode or (Hints and Tips), 


—— Rectification, Valve or, 9 

—— Rectifier, A Full-Wave, 828 

—— Set, Adding L.F. Amplification to a (Hints 
and Tips), 555 

—— Set, Improving a (Hints and Tips), 407 

— Set, Improving Results from a, 478 

—— Sets (Buyers’ Guide), 199, 428 

ALR a ner Notes on the Loading Effects 
of, 4 

Crystal-Valve Sets (Buyers’ Guide), 201, 423 

Current from Mains, Condensers for, 68 

Current Topics, 17, 49, 91, 129, 171, 215, 257, 297, 
337, 371, 409, 453, 491, 521, 557, 569, 621, 
661, 699, 737, 769, 807, 843, R77 

Cutting Cardboard Tube, 646 

Cutting Ebonite and Brass, 357 


Darimont Cell, The, 718 
D.C. ae Operating Valve Filaments from, 


— Mains Receiver: Aerial, H.T., L.T., and 

zs Earth from Wallplug, 811 

— Mains Unit, 691 

—— Mains, Working a Set from, 869 

Dead-end Switch, 399 

Decko Neutralising Condenser, 186 

D.E. 8L.F. and H.F. Valves (Valves We Have 
Tested), 16 

Detecting Oscillation, Methods of, 322 

Detection of High Frequency Oscillations, 595 

Detector Circuit, Four-Electrode, 384 

—, Clip-on, 894 

— Valve, Binssing the (Hints and Tips), 890 

D.E.2 Series of Valves, Marconi and Osram, 133 

Devicon Condenser, 672 

Dialite Instrument Lamp, The, 592 

Diaphragms, Adjustable, 266 

—— for Acoustic Instruments, 147 

Dictionary of Technical Terms, 29, 70, 107, 145, 
190, 274, 317, 355, 385 

Dimic Coil, 273 

Directional Reception, Multiplex, 162 

Direct-Reading Goniometer, An Instantaneous, 
367 


Dissected Diagrams, 22, 58, &R, 126, 170, 224, 
262, 308, 350, 374, 408, 452, 494, 526, 556, 
584, 634, 674, 094, 740, 766, 806, 840, 890 

Distant Control Unit, 329 

Distortion in Telephones, 660 

‘** Distortionless ” Transformers, 280 

Distortion of Telephone Diaphragms, 290 
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Distribatios of Wireless Waves, 401 French Time Signals, 20 identifying Extension Leads, 266 
Debear Nearly Forestalls Marconi (Pioneers of Full-wave Crystal Rectifier, A, 828 Igranic Pacent Rheostat and Jack, 819 
ireless), 821 ; Fuses, 265 impedance in H.F. Atplifiers. Valve, 721 
i: Donble-reading Voltmeter, Using ü, 191 Future of the B.B.C.: A Forecast, 323 — or Ratio? 434 
|= throw Switch, Improved, 442 ; i —, Resistance and, 
Z ee Propet 153 tbl Wira Developmen gy 42 
= iling ’ Galvani and Volta Pioneers of Wir mportance of Broa casting, 
= «Polished Ebonite, 442 Galvanometer, A ciple, Welan MPP f the Listener, The, 359 
— & dr it, 614 _ Jasulation Tests, 556 Impromptu Loud-Speaker, An, 510 
= Dailier Competition, A, 67} G.B. + Terminal, Correct Connections of the, 510 Indoor Aerials, “ Eucore, 272 
_ Dull Emitters, Care of (Hints and Tips), 378 Gear Wheels, Forming, 121 _— Aerials (Hints and Tips), 87, §05 
= bu Emitters, The Efficiency of, 610 Gecophone Filament Rheostat, 272 Inductance Coils, Losses in, 50 
= _- Emitter Valve, A New, 260 Gee Haw Dial, 566 f Jnductances, Balancing, 780 
= Generating Electrical Oscillations, 300 Inductive Windings, Protecting (Hints and Tips), 
= tariy Suggestions for Communication by Wireless German Broadcast Listeners, 102 693 , ; aie 
= (Pioneers of Wireless), 343 , —_ Valve Manufacture 1 Instantaneous Direct-reading Goniometer, An, 367 
z= garth, AD Eficient, 683 Gift to Wireless Operator, $96 Instrument Lamp, The Dialite, 592 
Ir - ` Connections, Broken (Hints and Tips), $89 Gilbert, William (Pioneers of Wireless), 23 Insulation Tests, Gatvanometer, 56 
+ farthing Switch, 798 Goniometer, An Instantaneous Direct-Reading, Intereonnected Units (Hints and Tips), 223 
— Switch and Safety Gap, Combined, 121 367 | Interference, An Unusua Cause of, 
— Switch, Weatherproof, 486 Government-Controlled Broadcasting, 360 —- Due to Short-wave Transmitters, 333 
Enanite and Brass, Cutting, | Grid Battery, Dispensing with the, 605 —— from Power Circuits, Eliminating, ws 
1 "panels, Surtace Insulation of, 86 —— Battery Mounting, 646 -— with Radio Reception by Street ‘ars, 102 
nical charging of H.T. accumulators, 238 ZZ Bias for Anode Rectification, 478 interfering? 1s My Set, 7% pi 
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Gal, 685, 723, 755, 721, 829, 865 struction of, 432 and Tips), 349 
Editor, Letters to tne, 32, 72, 109, 150, 187, 2385, 7 Leak Values (Hints and Tips), 525, 583 International Office of the Telegrapb Union, 826 
976, $19, 354, 388, 429, 476, 507, 640, 571, 604, -z Return Lead, Connection of the, 2 intervalve Transformers: 695 l 
Z 10, T9, 752, 787, 826 i Grippleshall Aerial Bracket, The, 416 inventions, Recent, 54, 105, 147, 384, 432, G82, 888 
pelex Lead-in Tube and Lightning Arrester, 752 Growth and Decay of Current in Inductive Cir- Invention What Constitutes, 287 
i Efesa Vernistat, The, 28 . cuits (Wireless Circuits), 181 luverse Reflex System, The, 279 
' Eficient Four-Valve Receiver, An, 790 Guy’s Hospital, Wireless in, 271 iraq, Short Waves in, 528 
. a portable Receiver, An. Quy Wire Strainer, 399 ja My Set Interfering? 799 
m sement sell pease G AP sting, 300 
rics ations, Generating, 
katrie Light Mains, Clicking from, 322 Jena, Short Wave Experiments at, 629 
-— Television: Recent Developments in Ger- Halladay’s Vernier Dial, 535 Jenkins System of Television Apparatus, 
M ; rand ty ser l Hir vee Molar New, 786 33 aonan une, hs 
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— Loud-Speaker, An, 397 Henry, Joseph (Pioneers of Wireless), 315 
Eliminating Interference from Power Circuits Heterodyne Principle, Improvements in Re- 
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__.- Amplification, Methods of, 238 
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—— Valve Holder, 9 l -—— Choke, Constructing an (Hints and Tips), 307 
} Experimenters and the Public, 412 __- Choke, Efficiency of an, 433 
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World-Wide Wireless, $24 


Burrows, Mr. A. R., 371 

Burwood Coil Mount, The, 69 

Byrd Arctic Expedition, Wireless with the, 771, 
772 


Cabinet, ‘‘ Hobbies’ American Type, 592 

Canadian Trains, Wireless on, 615 et seq. 

Capacity Lead-in, 384 

Carborundum Detector, Permanent, 888 

—— Steel Detector, 520 

Cardboard Tube, Cutting Board for, 646 

Caught Out! (Cossor Advt.), 844 

C.A.V. 2-Volt Cell in Glass Box, Unspillable, 460 

Celestion Cabinet Type Loud-Speaker, 747 

C.E. Precision Rheostat, 504 

Change-over Switch, 400, 442 

“Chantier ®” Wireless with the Byrd Arctic Ex- 
pedition on the, 771, 772 

Chimney Bracket, Grippleshell, 416 

Choke Coupling Unit, A.J.S., 104 

Clip-on Detector, 894 

Clix Wander Plug, New, 624 

Coil Adaptor for Long Wave Reception, 620 

—- Former for Cylindrical Cyils, Low Loss, 442 

—— Holder Adjustment, 10 

—— Holder, Short Wave, 9 

— Holder, Slow Motion, 520 

—— Mount of Moulded Bakelite, New, 592 

Coils, Low Loss, 240, 241, 242, 243, 244, 291, 22, 
293, 294, 295, 296, 325 

Cologne, Amplifying Speech at, 215 

Composite Reflex Receiver: Three Valve and 
Crystal Set, 36, et seq. 

Condenser Dial Adjustment, S41 

--— Dial Indicator, 614 

—— Plate Design (Curves), 847, et seq. 


-x Fe" l ta 


Condensers, Variable, 830 

Cone Loud-speaker Diaphragm, 688 

Connections, Temporary, 872 

Cornish Riviera Express, Broadcast Reception 
on the, 365, 366 

oree Connections for Lightning Safety Gap, 


Cosmos Anti-Vibration Valve Holder, 209 

—— Hydrometer, 672 

—— Micrometer 2-Coil Holder, 637 

— Permacon Grid Condenser and Leak, 504 

—— Rheostat, Two-Range, 592 

—— Square Law Condenser, 186 

Crompton Testing Instruments, New, 536 

Crowland Abbey, Lincolnshire, 267 

Crystal Detector Adjustment, 580 

—— Perelver giving Range with Purity, H.F. 
and, 3, 4, 5, 6 i 

— Transmitting Control, 377- 

Curtis Portable Superhet., 8, 553 

Cutting Board for Cardboard Tube, 646 


D'Albe, Prof. E. E. Fournier, 461 

Darimont Cell, 718° 

D.C. Mains Receiver, 811 

—— Mains Unit, Tudoradio, 591 

Dead End Switch, 399 

Decko Neutralising Condenser, 186 

D.E.8 L.F. and H.F. Valves, Osram, 16 

De Forest “ Audalion " Loud-speaker, The, 297 

D.E.2 Valves, Marconi and Osram, 

Devicon Condenser, The, 672 

Dial Indicator, Condenser, 614 

Dialite Instrument Lamp, 592 

Dimic Coils, Winding, 306 

—— Low Loss Coil, New, 273 

Directional Reception, Multiplex: Receiving 
Equipment at Brentwood, 162, 163, 164, 165 

Dissected Diagrams, 22, 58, 88, 126, 170, 224, 262, 
308, 350, 874, 408, 452, 494, 526, 556, 584, 634, 
674, 694, 740, 766, 806, 840, 890 

Distant Control Unit, 329, 330, 331, 832 

Distribution of Wireless Waves, 401, 402, 408, 404 

Diving Wireless Apparatus Used at SLO, Mel- 
bourne, 99 

Dolbear, A. E. (Pioneers of Wireless), 821 

Dorte, Mr. P. H.: Apparatus _Used for Work 
Below 100 Metres, 375 

D.P.D.T. Earthing Switch, Safety Gap Incorpor- 
ated in, 121 

Duodyne Portable IV., 553 


Earthing Switch, Weatherproof, 708 

Ebonite Panels, Surface Insulation of, 86 

Eckersley, Captain P. P., 85, 298 

Ecole Supérieure Station, 409, 410 : 

Eddystone Low Loss Coils, 68 

Eelex Combined Lead-in Tube, Lightning Ar- 
rester, and Earthing Switch, 752 

—— Combined Terminal and Plug and Socket 
Connector, 185 

Efesca Vernistat, 28 

Egypt’s New Broadcasting Station, Cairo, 770 

Electrostatic Loud-speaker, An, 397 

“ Encore ” Indoor Aerial, 272 

England in the Colonies, 554 

Experimental Three-Coil Holder, 646 

— Valve Adaptors, 370 

—— Valve Holder, 9 

Extension Leads with Series Connections, Tele- 
phone, 399 


Faraday, Michael, 263 

Federal-Poulsen Arc at Bordeaux Station, 29 

Ferranti Transformers, The New, 27 

Filament Control, Remote, 678 

—— Protecting Fuse, Philips, 894 

—— Rheostat, King, 299 

Fine Adjustment of Inductance, 780 

5NJ, Station Owned by Mr. F. R. Neill, 142 

5NO, Inauguration of Newcastle Station, 25 

Flash Lamp Battery Connections, 10 

Flewelling Receiver, A, 308 

Fog Signal Apparatus Installed at Dublin, Auto- 
matic, ve 

Formo Dial, 

Four Electrodes Portable Receiver, 544 et seq. 

—— Electrode Valves, Broadcast Reception 
with, 512 et seq. 

Fournier d'Albe, Prof. E. E., 461 

* Franco” Sign at Belfast, 462 

French Broadcasting Station, Radio Paris, 521, 
522 

Friction Bearings, 831 


Gainford, Rt. Hon. of the 
B.B.C.), 392 - 

Galvani, Luigi (Pioneers of Wireless), 59 

Galvanometer, Improvised Tangent, 290 

Gambrell Baby Grand, A New Mains Receiver, 
598 

Gaumont Studio, Scene at the, 413 

Geared Vernier Movement, 728 

Gecophone Filament Rheostat, 272 

G.E.C. E Resistance, 535 

Gee Haw Dial, 

German Valve =n ranGractine: Machinery Used 
in, 166, 167, 168 

Gilbert, William, 23 


Lord (Chairman 


Gottwaldt, Commander F. (Wireless in Amund- 
sen Expedition), 590 
G.P.O., Wireless at the, 91, 92 
Grid Leak Mounted directly between Grid ‘and 
Filament, 646 
Goat ott Chimney Bracket, 416 
Station Owned by Mr. A. O. Milne, 579 
Guy’s Hospital, Wireless Installation at, 271 
Guy Wire Strainer, Simple, 399 


Half-Kilowatt Portable (U.S. Army), 557 
Halladay’s Vernier Dial, 535 


“ Hamburg,” Radio Room of the (Wireless on 


the Modern Liner), 738, 807 
Harbord’s Cheque, General, 622 l 


. Harlie Pot Holder, The, 786 


Harmonic Superheterodyne, A, 126 

Hartley Circuit (Diagrams), 117, 118, 119 

“ Hartley ” Single-Valve Receiver, A (Dissected 
Diagrams), 262 

Hava Micrometer Dial, 460 

— Two-Coil Holder, 672 

Henry, Joseph, 315 

H.F. Amplifier with Crystal Detector and Re- 
flexed L.F. Amplification, A Neutralised 

(Dissected Diagram), 224 

—— and Crystal Receiver giving Range with 
Purity, 3, 4, 5, 6 

— and Detector Set, Improving a Standard 
(Dissected Diagrams), 840 

— Receiver, A Stable, 339, 340 

—— Transformer Mounting, 580 

High Foner Broadcasting: Transmitter at WJZ, 


—- Speed p bobo cranny: 777, 778 

Highton, Henry, 623 

“ Hobbies’ '' American Type Cabinet, 592 

Home Broadcast ela 608 et seq. 

Hospital Set, A, 

—, Wireless in he, 298 

H.T. Battery, Eliminating the (A Seane 
Unit for D.C. Mains), 283, 284, 285 

— Potential, Regulating the: A Plate Current 
Meter and its Uses, 225, 226, 227 

Hydrometer, Cosmos, 672 


ss de e Transformers, Testing Marconiphone, 
1 


I.F. Transformers, Former for, 349 

Igranic Pacent Filament Rheostat, 819 

—— Pacent Jack, 819 

Indoor Aerials, 87, 272 

Inductance, Fine Adjustment of, 780 

Instrument Lamp, Dialite, 592 

Intervalve Transformer Design? Finality in, 768 

Is My Set Interfering? 799 et seq. 

Italian Transmitting Station IIBD, Owned and 
Operated by Signor Enrico Pirovano, 264 


Jeapes, A Short-Wave Station Owned by Mr. 
Gerald A., 814 
Jenne? * Listener in (A Haven of Selectivity), 


Jig for Cutting Worm Gear Wheels, 121 
J.J.R. Indicating Terminal, 299 


Kaynite Duplex Coil Winding eee. 273 

“ K” Crystal Detector, The, 6 

—— Fixed Capacity Condenser, 149 7 

KDKA at Pittsburg, Pa.: Famous Short Wave 
Transmitter, 49 

Kinks in Fine Wire, Device for Preventing For- 
mation of, 798 

King Filament Rheostat, 299 

King's College Hospital’s Eleven-Valve Receiver, 
492 


“ Kone” Hornless Loud-speaker, 54 

—— Loud-speaker Modification, 105 

Konigswusterhausen’s Masts, 8 

Kootwijk, Holland, High Power Station PCG at, 
3k 


Lamplugh Variable Condenser, New Model, 68 

L. & P. Combined Valve Holder and Filament 
Rheostat, 28 

La Source (A Prophesy), 724 

Latour, M. Marius, 411 

Lauder, Sir Harry, 338 

Lead-in, Capacity, 384 

—— Tube and Earthing Plug, ‘‘ Rushton,” 28 

L.F. Amplifier Designs, Simple, 657, 658, 659, 660 

Lightning Arrester, 266, 442, 798 

—— Safety Gap, Correct Connections for, 684 

Light Sensitive Cell, The: Automatic Fog Signal 
Apparatus Installed at Dublin, 55, 56 

Lindsay, J.P. (Pioneers of Wireless), 499 

“ Listening-in ” at 70 Miles an Hour: Broadcast 
on the Cornish Riviera Express, 365, 366 

Listen Inn, The, 635 

Loewe, Herr D. L. (Three Valves in One), 661 

London Ilospital, Wireless in the, 51, 52 

Long Range Three-Valve Receiver, 689 et seq. 

Loud-Speaker Connections, 527, 528 

— -Speaker Diaphragm, Cone, 888 

—— -Speaker Extension Unit, Single Wire (Music 
Without Muftlling), 217, 218 

—— -Speaker Set, An Easily Built, 114, 115, 116 

—— -Speaker, The Indispensable, 747 

Loughborough, Memorial Carillon at, 778, 776 


6 


Low Capacity Valve Holder, 520 

Loss Coil Former for Cylindrical Coils, 442 

—— Loss Coils, 240, 241, 242, 248, 244, 291, 292, 
293, 204, 295, 296, 328, 417, 419, 420 

‘* Lowforma ” Inductance Frame, 341 

L.T. Connections, Plug-in, 780 


Magneto Used by Wm. Sturgeon in his Experi- 
ments, , 
Mains Receiver, D.C. (Aerial, H.T., L.T, and 
h from Wallplug), 811, 812, 813 
Marconi and Osram D.E.2 Valves, 183 
Blasco pone Demonstration Equipment, New, 


— Portable V2, 553 

—— Variable High Resistance, 59) 

Marconi, Senatore, 287 

Marcuse, Mr. Gerald, 288 

Marine Wireless Equipment, 585 

McMichael Vernier Dial, 751 

Melba’s First Broadcast, 809 

Mellowtone Aerial Reaction Unit, 341 

Micrometer 2-Coi] Holder, Cosmos, 687 

Microphone and Telephone Diaphragms, Im- 

rovements In, 147 

lid Back, 146 

Milne, Station GMI, owned by Mr. A. 0., 579 

Miniature, Radio in, 658 

Miniloas Condenser, Reduction Gear in the Ster- 
ling, 299 

Modified Neutrodyne, 76 et seq 

Monte Grande a vaneoreanie Wireless Station, 
Argentina, 1 

Morse, S. F. B., 

Moving Coil Holders, Spring Contacts eh 614 

— Plate Connectors, 831 

M.P.A. 6-Valve De Luxe Receiver, 650 

Mullard P.M.3 Valve (Valves We Have Tested), 
601 


Multilayer Coil Construction, 54, 682 

Multiple Telephone Connector, 266 

Multiplex Directional Reception: Receiving 
Equipment at Brentwood, 162, et seg. 

Multi-way Connectors with Sinew Terminals, 819 

Music ithout Muffling: Single-wire Loud- 
Speaker Extension Unit, 217, 218 


—_, 


Naval Wireless Tests on H.M.S. Yarmouth, Ama- 
teurs in, 17 

Neon Wavemeter, 576, 577, 678 

Neutralised H.F. Amplifier-Detector, Wiring a 
(Dissected Diagrams), 494 

—- H.F. Amplifier with Crystal Detector and 
Reflexed L.F. Amplification, 224 

Neutralising Condenser, 841 

Neutrodyne, Modified: Tuned Five-Valve Ampli- 
s aren Three Controls, 76, 77, 78, 79, 

— Transformer, Constructional Details of a, 
169 

Neutron Valve, Type 406, 

Newcastle Station 5NO, inhi uration of, 25 

News! Announcer Broadcast ting News "Bulletin 
during the Strike, 714 

Nile, Music on the, 700 

“ No Battery ” Receiver, 879 et seg. 

Norge, Wireless on the Polar Airship, 669, 670 

Nor hern Australian Expedition, Wireless with 

the, 876 


„Oersted, Hans Christian (Pioneers of Wireless), 


93 

Olympia, The Studio at, 469 

“On and Off ” Filament Switch, 415 

* 1-V-1 ” Resistance-coupled Receiver (Dissected 
Diagram), 408 

Oscillation Without Radiation: A Three-Valve 
Reflex Receiver, 154 et seq., 231 et seg. 

Osram D.E.8 L.F. and H.F. Valves (Valves We 
Have Tested), 16 


Paragon Fixed Condensers, 566 

“ Parallel Feed-back "' Reflex Receiver, A 
sected Diagrams), 374 

Pelican Portable Sets, 549 

Permacon Grid Condenser and Leak (Cosmos), 


(Dis- 


Permanent Carborundum Detector, 888 
-—— Detector made from Wander Plug, 841 
Permec Detector, 416 

Philips Filament-Protecting Fuse, The, 894 
Photoelectric Cell Microphone, A, 769 
—-— Cell, R cording with a, 770 

— Valve, 1 

TEN Broadcasting, 437 et seg. 


Phototelegraphy, High Speed, 777, 778 
Picture Reccption A Sea, Wireless (Prof. Max 
Dieckmann), 808 


—— Transmission by the Ranger System, 589, 
622, 686, 687, 688 

Plates, Various Types, of, 832 

Plug and Socket Reversing Switch, 400 

Plug-in Anode Resistance, Experimental, 121 

— in L.T. Connections, 780 

Polar Airship Norge, Wireless on the, 669, 670 

Polarity Indicator, 872 

Portable Receiver, Four-Electrode, 544 et seq. 

—— Sct, Self-contained Two-Valve, 561 et seq. 

—— Sets for Summer Wireless, 549, 550, 553 

—— Short-Wave Transmitter and Receiver of 
the Army, 124 

Pot Holder» The Harlie, 786 


Power Amplifier, Two-Stage, 480 et seq. 


— in AC. Circuits, 29 

_— Line Insulator Under 
in a German Researc 

Paremat Loud-Speaker, 27 

Push-pull Switch for H.T. and L.T., 486 


oing Breakdown Test 
Laboratory, 172 


quenched Spark Gap, 30 
QSL. Card, A New, 662 


178 

Radio Paris, 521, 522 j 

Research in Russia, 110 

Bailway, Wireless and the: Carrier Current 
System on American Trains, 101 

H. (Picture Transmission by 


— 


), 689, 
Rathbun Vernier Dial, 637 
Ravox Variable Condenser,, 415 
f Reaction Control for Short-wave Tuner, 265 
— Reversing Switch, 894 
| Reception Afloat, 509, 670 
i — Without Aerial or Earth, Transmission and, 
725, 726, 727 
Recording Apparatus, Amateur, 647, 648, #49 
—— Broadcast Programa Te 
— with a Photoelectric Cell, 
Recruits by Wirele 
Reduction Gear Fitted 
3 Condenser, 786 
: — Gear in the Sterling Miniloss Condenser, 299 
Reed Type Loud-Speaker, 482 
i — Type Telephone, 71 i 
“ Reflex Nentrodyne,” Wiring 8 (Dissected Dig- 
grams), 556 
Reflex Receiver, Composite: 
i Crystal Set, 36, et i 
_— Receiver, Wiring 8 Valve-Crystal (Dissected 
ms), 526 , 
— with Choke-coupled L.F. Amplification, 
issected Diagrams), 350 
Regenerative Variometer Receiver, 705, 706 
Reinartz Receiver, Switching, 798 : 
Reisz Microphone, The, 888 
Reith, Mr. » C. W., 392 
Remote Filament Control, 678- 
ed Receiver, A 1-V-1 (Dissected 
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Three-Valve and 


08 
Resistance, Experimental Plug in Anode, 121 
Reversing Switch, Plug and ket, 400 
Rio de Janeiro Station 843, 845 
Rio ferin” Reflex Neutrodyne, The, 85S, 834, 835, 
836, 837 
Royle, Mr. R. L.: Station 2WJ, 84 
Station, Equipment at (World-wide Wire- 


$24 
© Rushton ” Lead-in Tube and Earthing Plug, 28 
Russia, Radio Research in, 110 


Safety Cord, Aerial, 370 
— Gap Incorporat 
Switch, 121 

Sangamo Condenser, Section of, 104 
avoy Hill and the Strike, 718 

- Schnell, Mr. F. H., 492 
School, Wireless in, 505 


D.P.D.T. Earthing 


(Royal Grammar 

Rereening in Receiving Aerials, 61, 62, 63, 64 

Screws Cut to Different Lengths for Valve Con- 
-nections, 780 

Selective Three-Valve Receiver, 448, 444, 445, 446, 


Self-Contained Two-Valve Portable Set, 561, 562, 


p , 665 

Series Aerial Condenser Unit, 486 

geries-Parallel Switch, 120 

70-Metre Aerial, A: The Shart-Wave Aerial at 
Bound Brook, N.J., 337 

Shannon. Mr. Derek: with his Duplex Telephony 

mitter and Receiver (Wireless Tele- 
hony at Sea), 

Sbock Absorbers,  Apsorbos,” 591 
“Wave Coil Holder, 9 

—— Wave Oscillator, New, $61 

__ Wave Receiver Using Interchangeable Colls, 


Simmonds. Mr. O. D., 288 ; 
n Variable Condenser Fitted with Re- 


7 , 
Single Side-hand Transmission, 487, 488, 529 
Singic- V alve Set giving Visual Indication of Self- 
Oscilia 


ion, 799 
wire Joud-Speaker Extension Unit, 217, 218 
awitch Spade Terminal, 
gy, 2D Amateur Experimental Station, 251, 252, 


aLF. pinl, 592 
é tion Coil Holder, 520 
aow-PO „ Filament Rheostat, 620 
pnecter, 104 
fron Support, 580 


. A 80 
Tray. Microphone, 146 


wong Back 


Southend Wireless Exhibition, 180 
Spacing Washers, 831 
Spade Connectors Converted to Telephone Plugs, 


Spark Gap Lightning Arrester, 442- 

Sparta Anode Reaction Unit, 185 

_— L.F. Intervalve Transformer, 1 

Spindles, 830 

Spiral Telephone Tags, 265 
Spring. Contacts for Moving Coil Holders, 614 
Square Law Condenser, 190 

Stable H.F. Receiver, A, 339, $40 

Steinheil, Prof. C. A 


Sterling Miniloss Condenser, Reduction Gear in 
the, 299 
Stops, 


gsi 

Strap Induetance Coil, 274 

Strike, Savoy Hill, and the, 713 

Sturgeon, William, 221 

Summer Wireless, Portable Sets for, 549, 560, 553 

Superheterodyne, Harmonic (Dissected Dia- 
gram), 12 

—, A “ Tropadyne » (Dissected Diagrama) 170 

_— Receiver, Stage-by-Stage Tests of a, 740, 766 

__~ with One Stage of Neutralised H.F. Ampli- 
fenon; Practical (Dissected Diagrams), 
58, 

Buper-regenerative Receiver, 
sected Diagram), 22 

gurface Insulation of Ebonite Panels, 86 

swart, Well-known South African 
Owned by Mr. J. G., 820 

Swiss Broadcasting (Zurich Station), 453, 454 

switches for Home Construction, 472 


Armstrong (Dis- 


Station 


t, 146 a 


Tangent Galvanometer, Improvised, 290 
Tapa Connector, 819 

T.C.C. Condenser of 2 mfd. Capacity, 69 
Telephone and Filament Switching Jack, 290 


—- Extension Leads with Series Connections, 


400 
Spade Connectors to, 728 
407 


309 
— Plug, Improvised, 
—_— Plugs, Converting 
_— Receivers in Parallel, 
—— Tags, Spiral, l 
— Type Terminals, 121 
Telephony in Trains, 517, 
Tests, Transatlantic, 792 
Telephotograpbs, Wireless, 440, 
Television Apparatus, 642, 648, 644, 645 
__— Demonstrating Apparatus Owned 
E. E. Fournier D’Albe, 461 
rary Connections, 872 
Marconiphone " Ideal” Transformers, 


Thermo-Galvanometer, Principle of the, 317 
Three-Coil Holder, Experimental, 64 l 
—— Electrode Receiving Valves (Wireless Cir- 
cuits), 716 
— Valve and 
Receiver), 36, 37, 38, 
__— -Vatve Receiver, 
__— -Valve Receiver, Selective, 
—— -Valve Reflex Receiver, A (Oscillation With- 


—_— 


by Prof. 


Tem 
Tenma 


Crystal Set (Composite Refiex 
39, 40 


out Radiation), 154 et 8eq.; 231 et seq. 

_—- -Valve Set, Long Range, 731, 732, 733 

—— Valves in One: Herr D. L. Loewe, the Ger- 
man Inventor, 661 

Thrust Bearings, 831 

“u Tiger” Coil Holder, 272 , 

Tone Control Unit for Adding to Existing Re- 
ceivers (Improving Loud-Speaker Quality), 
195, 196, 197 d 


Torvid Inductance Coil, 318 

Tottenham Wireless Society’s Receiving Equip- 
ment, 3 i 

System, 617 

Trains, Telephony in, 

i Picture Transmission (General 

Harbord’s Cheque), 622 

—— Telephony Tests, 792 

Transmission and Reception Without Aerial or 
Earth, 725, 726, 727 

Transmitting Control, Crystal, 377 

~ Tropadyne ” Superheterodyne, A (Dissected 
Diagrams), 170 

Trowbridge, Prof. John (Pioneers of Wireless), 


85 
Tudoradio A.C. Mains Unit, 103 
__. D.C. Mains Unit, 591 
Tuned Anode H.F. and Detector 
(Dissected Diagrams), 452 
Tune Rite Dial, 416 
Tungar Rectifier Valve, Two-Electrode, 355 
Tuning Coils, Low Loss, 417, 419, 420 
Twin Microphone, A, 


351 
_~ Variometers with Provision for Reaction 


Coupling, 8388 
Two-Coil Holder. Hava, 672 
`. -Electrode Tungar Rectifier Valve, 355 
“OH. Neutrodyne,”’ 
(Dissected Diagrams), 694 
9JB, Amateur Station, 594 
2LO, taken from Oxford Street, A 
2LO, The Battery Room at, 449, 450 
NM, Progress at, 360 
Two Range Cosmos Rheostat, 592 
9RN Dublin: Studio of, 155 


7 


“~ Vernianob,”’ 


Set, Wiring à 


Stage-by-Stage Tests of a 


View of, 735 


Two Stage Power Amplifier, 
—— Stage Radio-Frequency 


480 ef seq. 
Amplifier, 393, et 


et seq. 
— Valve Reflex Receiver, Sta e-by-Stage Tests 
of a (Dissected Diagrams), 674 
2WJ; The Station of Mr. R. L. Royle, 84 
2XAF: A Corner of the Transmitting Room, 80 


United States Army’s Portable Short- Wave 
Transmitter and Receiver, 124 

Unspillable C.A.V. 2-Volt Cell in Glass Box, 460 

Utility Valve Switch, 69 


Valve Adaptors, Experimental, 370 


_—- Adaptor to -Prevent Filament Sag, 370 
——— Connections: Serews Cut to Different 
lengths, 780 


—— -Crystal Reflex Receiver, Improving 4 (Dis- 
sected Diagrams), 890 

__. -Crystal Reflex Receiver, Stage-by-Stage 
Tests of a Standard (Dissected Diagrams), 


634 
—— -Crystal Reflex Receiver, Wiring a (Dis- 
sected Diagrams), 526 
—— -Crystal Reflex Set, 301, 302, 303 
_— -Crystal Reflex with Choke- oupled L.F. 
Amplification (Dissected Diagrams), 350 
__— Failure, An Interesting, 598 
— Filament with Auxiliary A.C. Heater, 147 
— Holder and Filament heostat, L. and P. 
Combined, 28 
—— Holder, Anti-Vibration, 399 
—— Holder, Experimental. 
__— Holder, Low Capacity, 520 
Variable Condenser by Messrs. L. Hamm, 416 
__. Condensers, 830 
— Condenser with Mercury Electrode, 105 
— High Resistance, Marconiphone, 591 
__— Mounting for Plug-in Coil, 872 
Variometer Construction, 384 
—— Receiver, Regenerative, 
——, Typical, 182 
— with Adjustable Damping Plate, 54 
Variometers with Provision for Reaction Coup» 
ling, Twin, 888 
Varley Wire-wound Anode Resistance, 104 
Atlas, 28 
Vernier Condenser, 356 
_— Control, The Last Word in: Transmitting 
Room at WJZ, - Bound Brook, N.J., 130 
—— Dial, Halladay’s, 535 
-__ Dial, Rathbun, 637 
__— Movement, Geared, 728 
—— Movement, Improvised, 400 
Vernistat, Efesca, 28 
Vienna Broadcasting Station, 67 
— High Power Station, The New, 625 et eeg. 
Visivolt Battery Switch, 149 
Visual Indication, of Self-Oscillation, Single- 
Valve Set, giving (Is My Set Interfering?) 
799 et seq. 
Volta, Alessandro (Pioneers of Wireless), 59 
Von CORSE S. Th. (Pioneers of Wireless), 
+ 


705, 706 


Weatherproof Farthing Switch, 486, 798 

Wheatstone Bridge, Method of Measuring Re- 
sistance, 386 

Wide Range Tuner, 10 


Wilkins, J. W. (Pioneers of Wireless), 559 
Winding Dimic Coils, 306 

Wireless and the Railway, 101 - 

— at the G.P.O., 91, 92 

— Bearings from the Air, 866, R67, 868 


—— in Amundsen 
Gottwaldt), 590 

_—- in School, 505 

_—. Installation at Guy's Hospital, 271 

— in the Arctic, 662 

__. in the Hospital: Capt. P. P. Eckersley selli- 
ing his Autograph, 298 

__— in the London Hospital, 51, 62 

__— on Canadian Trains, 615, 616, 617 

— on the Modern Liner; Radio Room 
Hamburg, 788 

_—— on the Polar Airship Norge, 669, 870 

— Sprite, The, 372 

—— Waves, Distribution of. 401 et 8¢q. 

—— with the Byrd Arctic Expedition, 771. 772 

__— with the Northern Australian Expedition, 


Expedition (Commdr. F. 


of the 


876 

Wiring a Neutralised H.F. Amplifier-Detectc? 
(Dissected Diagrams), 494 

—— a “Reflex Neutrodyne ” (Dissected Dia- 
grams), 556 


—- a Tuned Anode H.F. and Detector Set (Dis- 
sected Diagrams). 452 
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THE NEW VOLUME. 


ee present issue of Zhe Wireless World introduces 
to our readers Volume XVIII. and brings us 
towards the close of our thirteenth year of publication. 
To many readers whose association with wireless dates 
only from the introduction of 
hroadcasting, it must come as a 
suprise to know that there was 
My justification for the existence. 
‘ta wireless paper before broad- 
fasting was started, but although 
n the early days the number of 
readers was insignificant as com- 
pared with the total to-day, yet 
tte interest in wireless amongst 
the few was certainly no less than 
tis to-day amongst the many. It 
aust be remembered, too, that 
The Wireless World dates from 
before the valve came into use, 
when the crystal detector or the 

lete coherer and magnetic de- 
tector were the only devices known 
for detecting signals, and neither 
the possibilities nor -even the prin- 
aple of. wireless telephony had 
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READERS’ NOVELTIES 


By H. Lloyd. 


CURRENT TOPICS 


GILBERT 


BROADCAST BREVITIES 
New APPARATUS 
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vet been heard of, of 
The changes which have taken 
place since then, and the advances 
made in the useful applications 
of wireless are now. so well known 
and tecognised that it is not neces- 
‘ary to make reference to them: Just as in the past, The 
Wireless World has kept pace with the times and has 
madeavoured to educate in theory as well as to satisfy 
Me interest of the reader in practical directions, so on 
iese lines it will be our policy to conduct the volume 
1 which we are now entering. We welcome most 
dially suggestions from our readers as to articles or 
es which they would like to see incorporated, and 
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patents. 


we invite every reader to make full use of our Information 
Department, through which it is our endeavour to 
solve the little problems and difficulties which the 
reader encounters in the course of his work and 
experiments. 

oo0°o 


OUR ‘SISTER JOURNAL. 


OINCIDING with the com- 
mencement of the new 
volume of The Wireless World, a 
new volume starts also with the 
appearance of the January issue 
of our sister journal Experimental 
Wireless and The Wireless * En- 
gincer. In addition to the com- 
mencement of a new volume, 
Experimental Wireless also under- 
goes a change in the editorial 
management. The journal has 
already achieved a reputation as 
the premier and, in fact, the only 
technical wireless publication in 
this country which caters for the 


PAGE 


25 requirements of the wireless en- 
a 27 gineer. This reputation already 
= achieved will be enhanced by the 


appointment which we are pleased 

to announce of Prof. G. W. O. 
- Howe, D.Sc., M.I.E.E., to be 

Technical Editor, whilst the 

Editorship passes to Mr. H. S. 
Pocock, who has, for many years, been associated with 
The Wireless World in a similar capacity. The appoint- 
ments also as Assistant Editors of Mr. W. James and 
Mr. F. H. Haynes will facilitate close co-operation be- 
tween the two journals on lines which we believe will be 
much to the advantage of the readers of-both. 

With the appointment of Prof. Howe an old association 
is renewed, for he acted as Editor of the Radio Review 
A 13 
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from its first publication until its amalgamation with 
The Wireless World, 

Prof. Howe, who was for many years Assistant Pro- 
fessor of Electrical Engineering at South Kensington and 
later Head of the Department of Electrical Measure- 
ments, including Radio Telegraphy, at the National 
Physical Laboratory, is now Professor of Electrical 
Engineering at Glasgow University. He was Chairman 
of the Wireless Section of the Institution of Electrical 
I’ngineers from 1921 to 1923. He has been a Vice- 
President of the Radio Society of Great Britain from 
its inception, and is a member of the Radio Research 
Board of the Department of Scientific and Industrial] 


` Research. 
0000 


AN OFFICIAL INDISCRETION. 


T is unfortunate that all too frequently persons in 
official positions seem to make it their business to 
rush into print on controversial matters which are alto- 
gether outside their proper sphere of activity. Capt. 
Eckersley, the Assistant Controller and Chief Engineer 
of the B.B.C., is an extremely popular personality, but 
from time to time he throws discretion to the winds and 
records his innermost thoughts in print so openly that 
one suspects that the impulse of the moment is respon- 
sible and not the mature consideration of the Chief 
Engineer himself. 

In a recent issue of the Radio Times, under the title, 
“A Talk to Home-Makers,’’? Capt. Eckersley discusses 
the wireless industry and the home-constructor in terms 
which are calculated to astonish even those who for some 
time past may have suspected his lack of sympathy with 
those who make their own sets. If the policy which he 
advocates were enforced, we foresee that there would be 
considerably more ‘‘ home-wrecking’’ than ‘‘ home- 
making.’’ He states that the home-construction of sets 
hampers the wireless industry, and that the publication 
of instructions on how to build a particular set is unfair 
to those whose livelihood it is to sell sets at a legitimate 
profit to the public, and he proceeds to blame the amateur 
constructor without qualification for all the oscillation 
ether interference. 

Capt. Eckersley seems to have totally overlooked how 
much the industry owes to the popularising of wireless, 
which, unquestionably, has been brought about, to a 
very large extent, by encouragement and the offer of 
facilities to the public to build their own sets by way of 
a hobby. There was a time, in the early days of broad- 
casting, when sets produced by the manufacturer, includ- 
ing even the simplest of crystal sets, were only available 
at exorbitant prices, and had it not been for the en- 
couragement of home construction as a hobby, we think 
it is very doubtful whether the B.B.C. and the wireless 
industry as a whole would ever have arrived at its present 
state of development. 

The Hobby of Constructing. 

Undoubtedly, there is a very large proportion of the 
wireless public which derives far more entertainment 
from the construction of sets than from actual listening- 
in. To pursue Capt. Eckersley’s policy would be to 
abolish not only wireless construction as a hobby, but 
a very Jarze number of other hobbies; and it might be 
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construed, if his argument is followed to its dogical con- 
clusion, that the amateur gardener is acting unfairly 


` towards those who get their livelihood from looking after 


gardens, and certainly no one should drive his own car 
because that is a pleasure which should be reserved strictly 
for the professional chauffeur, who, because he is trained 
at his job, would, according to Capt. Eckersley, cause 
less trouble on the road than the amateur motorist who 
may be productive of more street accidents ! 

But, apart from all this, the remedy is in the hands 
of the manufacturer of wireless sets for whom Capt. 
Eckersley seems to be acting as spokesman. The time 
will shortly come when the sets available on the market 
will be so priced and of such a quality that to make a 
set for your own use will be a sheer waste of time, unless 
the making is a hobby. Admitted that a large propor- 
tion of the manufactured sets of to-day are superior 
to the average home-constructed set, there are still many 
exceptions, and the manufacturer can still be held respon- 
sible for at least a fair proportion of the oscillation 
trouble because of the type of set which he places on 
the market. 

What does the Manufacturer Think ? 

Capt. Eckersley has, apparently, ‘‘ briefed ’’ himself 
to plead the cause of the manufacturer, but we doubt 
very much whether this action has been taken with the 
sympathy and approval of the manufacturer. We think 
that almost every class of wireless manufacturer recog- 
nises that he is indebted to the wireless journals for 
having stimulated an interest in the home construction of 
sets, resulting, as it has, in popularising wireless to an 


- extent far beyond anything which could have been 


achieved if the use of any but manufactured sets had 
been made illegal. . 

We still wish to look upon Capt. Eckersley as a friend 
of the amateur, and we would like to see an acknowledg- 
ment by him that his article was written on the impulse 
of the moment, and does not represent his mature and 


considered judgment. 
oo0oo0oo0 


A PICTORIAL CIRCUIT SUPPLEMENT. 


HE enquiries which we are constantly receiving from 
readers for pictorial reproductions of the theoretical 
circuit diagrams in The Wireless World have prompted 
us to include in the present issue a special Supplement 
giving a pictorial representation of one or two typical 
theoretical circuits, and we hope that a study of these 
examples will serve to assist all those readers who have 
had difficulty in the past in following out the usuai circuit 
diagrams which we regularly include in the general pages 
of the journal. 

We do not feel that we should be justified, even on 
questions of space alone, in including regularly pictorial 
circuits of this character, and we therefore hope that this 
supplement will be retained as a guide and used for refer- 
ence whenever difficulty is encountered in the future by 
those who are not so familiar with theoretical circuits. 

The circuits selected for pictorial representation show 
typical receiving sets which have become standard for 
broadcast reception. Readers skilled in constructional} 
work can, therefore, take a circuit to meet their require- 
ments, but deciding for themselves the actual lay-out. 
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By N. P. 


HERE are a very large number of people to-day 
in -the unfortunate and somewhat irritating 
position of residing just on the fringe of the 

vseful crystal range of a broadcasting station, and a 
moment’s thought will enable us to realise that, no matter 
how great the efforts of the broadcasting authorities in 
the matter of increasing the range of their existing 
stations or multiplying their number, this unfortunate 
class of people will, like the poor, be always with us, 
unless, indeed, the augmentations of power were carried 
to such an absurd limit that the existing commercial wire- 
less services were literally drowned out in the pande- 
monium that would ensue. The writer defines the useful 
crystal range of a broadcasting station as the extreme 
ange at which comfortable reception.can be obtained on 
at least two or three pairs of headphones attached to a 
crystal receiver employed in conjunction with the normal 
aerial and earth system of low efficiency, habitually used, 
at any rate, by the town dweller. 

Experience teaches that, in the case of a main station, 
this appears to be about fifteen miles, and seventy-five 
miles in the case of 5XX. The writer has, unfor- 
tunately, no experience of crystal reception from a relay 
station. In order to forestall an avalanche of letters 
from readers who habitually | 
receive 2LO on six pairs of 
headphones at fifty miles, 
and Daventry anywhere 
when using their ‘‘ ‘ Louder- 
phone’ crystal set, price 
7s. 6d., regenerative cat- 
whisker 2s. 6d. extra,’’ the 
writer would state that he 
also has obtained the ranges 
mentioned, using a consider- : 
ably- less sensitive receiver 
than the one mentioned, by 
substituting the ordinary 
“Hertzite’’ crystal by a 
piece of ‘‘ Ananite,’’ which 
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VINCER-MINTER. 


Fig. 1.—Circuit dia - The three bases g coils are mutually 
coupled together in a three-coil holder. 


is, fortunately, quite inexpensive and can be obtained 
from advertisers in various technical publications, the 
home-prepared variety being, however, equally effective. 
It is only fair to state, however, that in certain localities 
he has failed to obtaih satisfactory results, even when 
using the useful commodity mentioned adjusted to its 
most sensitive state, the reason being that in certain locali- 
ties near to a broadcasting station reception is notoriously 
bad, due, more often than not, to unavoidable screening 
of receiving aerials. In the country, on the other hand, 
where facilities exist for the erection of a lofty and un- 
screened aerial, astonishing ranges can sometimes be 
achieved. These exceptions, however, have no hearing 
on the average useful crystal range of a broadcasting 
station mentioned by the writer. | 


H.F. or L.F. Amplification ? 


To revert, however, to the unfortunate class of people 
whom, in our digression, we have left in an exasperated 
state, trying to listen attentively to the News Bulletin 
from 2LO twenty miles or more away, through the 
“mush ”’ and local interference of the ‘‘noises off” 
produced in the same room by children, newspaper 
rustlers, and other provokers of evil thoughts, it may be 
said that in most cases they 
do one of two things, 
namely, they either invest 


O+HT 


2mfds in a single-valve amplifier, 
or a single-valve receiver 

O-H.T- with reaction and grid 
rectification. The single- 


valve low-frequency ampli- 
fier certainly increases the 
strength signals, but, un- 
fortunately, it is usually far 
from satisfactory, since the 
amplifier increases not only 
the volume of signals, but 
also renders audible all those 
faint, subdued noses due to 
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Fig. 2.—The front panel. Sizes of holes are as follow; A, 3/8in. dia.; B, 1/4in. dia.; C, 3/16in. dia.; D, 5/32in. dia.; E, 1/8in. dia. 
and countersunk for No. 4 wood screws; F, 1/8in. dia. 


atmospherics, noises from electric light mains, and other 
obscure causes, which before were not sensibly audible 
on the crystal set alone. In addition, the L.F. trans- 
former itself is apt to produce a certain amount of in- 
definable noise of its own, coupled with a certain amount 
of distortion. The low-frequency amplifier has the 
added disadvantage that it brings no alternative pro- 
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grammes into the home of the listener in return for all 
the trouble and expense of purchasing and maintaining 
its batteries. With regard to the conventional single- 
valve receiver, however, whilst it certainly gives the ad- 
vantage of range, the quality obtained from it in the 
hands of the average person is apt to disappoint him if 
he has been accustomed to a crystal receiver, and to 
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Fig. 3.—Layout of components on the baseboard. The dimensions of the battery compartment are made to fit the particular type 
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of H.T. and L.T. batteries adopted. 
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Range with Purity.— 
completely belie the title of. 
ihis article. Unfortunately, 
‘t does not seem to be gener- 
ally realised that all the 
, Ẹ advantages mentioned in 
connection with the two 
, methods discussed. and none 
‘ of their disadvantages, can 
(Ete attained by using the 
valve in front of the crystal 
as an H.F. amplifier. By 
this method we have range 
| cand quite a good range, too, 
. if the receiver is carefully 
handled), and at the same 
time we-get greatly increased 
signal strength from our local 
station without the slightest loss ae a Three-quarter view of the com- 
of purity. Selectivity is anole’ Le ee plete receiver ia position 
useful property which is greatly lage igs E ri 
enhanced by the use of the valve in the 


manner suggested. The next question 3 | 
which arose in the writer’s mind was the most convenient underneath by two rectangular pieces of wood, the length 


method of using the valve as an H.U. amplifier, and it of which 1s equal to the breadth of the baseboard, the 
accurred to him that the connections could be so arranged remaining dimensions being both #in. No wiring 15, how- 
that if, in the midst of the local or Daventry programme, ever, carried out under the baseboard, as it was thought 
the accumulator suddenly failed in its duty. reception that this presented too many difficulties to the average 
would be carried on quite successfully scithoul the listener home constructor. The sides of the tray for containing 

adjusting ven onc knob or switch, no portion of the pro- the batteries should first he constructed. The height of 
- gramme being lost. Naturally. of course, there will be the tray is thin. The strips of wood forming the tray 

a slump in yolume immediately the valve ceases to func- are merely glued to the baseboard. A word concerning 


tion. The whole instrument, however, has no expensive the type of batteries to be used in the tray will not be 
amiss at this juncture. The writer decided that it woul 


components, and is simple to construct. Furthermore, writer : 
be well to include all batteries inside the set in. order to 


should the user have the misfortune to burn out his valve é 
as possible; he therefore sought: a 


at any time when finansial considerations inhibit its imme- make it as compact 
valve: which would operate on a minimum of T. He 


diate. replacement, he still has wn his possession a per, 
fectiv. efficient crystal receiver. We can now proceed to found that 30 volts H.T. was ample for the valve actually 
mmstructional details. , used (a Wecovalve) when employed for H.F. work, and, 
Having obtained all components, necessary attention since the valve requires slightly less than one volt of 
should frst be turned to the baseboard. It is supported 1. T.,a small 2-volt accumulator of well-known make cost- 
| ing 5s. Was found suitable. The receiver 
can be used equally well with a D.E.R. 
oy ‘ Wuncell ”’ valve without requiring 
any alteration. The writer did not for- 
set, however, that readers might have 
ather types of valves by them, which 
they desired fo USE; and, accordingly. 
external H.T. and I..7T. terminals are 
provided, sO that external batteries may 
he used with valves requiring other plate 
and grid voltages. The terminals and 
wander-plug holes on the small 
ehonite platform dividing the 
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p internal batteries when not 
‘n use, otherwise they might 
easily cause a short-circuit 


t = oat: wee is H.T. and L.T. hatteries 
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E | A 4 \ pose being to “ anchor 
Se et down the flexible leads to the 


: by accidentally coming into 
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f Pian view with coils and L.T. battery removed. contact with other wiring 

| A 1) 


6 


Range with Purity.— l 
the set. The coil holder should be carefully chosen ; 


many types of ¢hree-way coil holder do not permit of 
being used inside a receiver, since the general arrange- 
= ment of the coils causes a large amount of room to be 
All components can be mounted on a base- 


taken up. 
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With regard to tests carried out with this receiver, it 
was first tried out a few mites distant from a main broad- 
casting station. When normally using an outdoor aerial 
and a conventional direct-coupled crystal set, the local 
station can still be heard even when a No. 150 plug-in 
coil is used and the receiver tuned to Daventry. Using 


© 


0:0005 mfd 


Fig. 4.—Diagram showing the method of wiring up the receiver. 


poard or panel in their correct positions by carefully fol- 
lowing the details given in Figs. 2 and 3. The subse- 
quent wiring of this receiver, which is carried out entirely 
by means of s¢/ff rubber-covered cable, should present 
no difficulties whatever, there being absolutely no 
awkward corners in the receiver calling for delicate work 
with a fine-pointed soldering iron. 


A I8 


the receiver as a crystal set only, no trace of the local 
station was heard when Daventry was tuned in. This 
was to be expected, since the crystal in use is loose coupled 
and entirely isolated from other circuits in the receiver. 
In this respect the writer would heartily commend loose 
coupling to crystal users unable to separate the local 
station and Daventry when using the usual direct-coupled 
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Ebonite sub-panel, 33in. x Ijin. x fin. 


Baseboard, 17łin. x Sin. x jin, 
1 Piece of white-wood, 14in. x< 3in. x 


1 Valve holder (Sterling) 
1 Rheostat, 30 ohm, (Lissen). 


1 Fixed resistor, 5 ohm, and holder (Burndept). 


1 Crystal detector (Burndept). 


fin. 
3 Variable condensers with vernier, 0:0005 mfd. (Peto-Scott). 
1 Three-way vernier coil holder '(Ward & Goldstone) 


LIST OF COMPONENTS. 


1 Fixed condenser, 2 mfd. (T.C.C.). ° 

8 Indicating terminals Aerial, Earth, H.T.+, H.T.—, L.T. --, 
L.T.—, Phones +-, Phones — (Belling Lee). | 

2 Small brass terminals with spades. 


2 Wandcr plugs. 


1 Wecovalve (Western Electric Co.). 
1 D.T.G. Accumulator (Exide). 


. 


| 1 30-volt H.T. battery (M.A.L.) 


Length of red and black 


Length of No. 18 rubber-covered cable (Ripaulf). 


Approximate cost. including valvés and batteries, £5. ` 


æt. The circuit is entirely stable, and invariably success- from the local station. It must not be forgotten, of 


ful in achieving this object. The receiver was then tried 
with the valve functioning, and a marked increased in 


: 1 Ebonite panel, 1Sin. x 7in. x in. 
i oy 
i J 


signal strength obtained. 


An almost exhausted accumulator was then substituted, 
ind after almost twenty minutes’ use the accumulator 
peacefully expired, but the local programme still came in 
at comfortable ‘‘ crystal ° volume without the tuning con- 
At a later date this instrument was 


trols being touched. 


ested at a distance of thirty miles from the local station. 
Using the crystal alone, the news bulletin was perfectly 


course, that this receiver employs reaction as well as 
H.F. amplification, and in the interests of good quality 


this should not be abused. Although, when used as a 


crystal receiver alone, the aerial circuit becomes loose 
coupled, it should be pdinted out that when the valve is 
lit the aerial automatically becomes direct-coupled ;’ thus 
all possibility of instability is eliminated, selectivity 
being obtained owing to the fact that the crystal circuit 
is always loosely coupled. 
isolated from any circuit associated with either the H.T. 
or L.T. batteries, no fear need be entertained of damaging 


Since the crystal is entirely 


wadable on one pair of phones, but not sufficiently loud 
© give enjoyable reception. On turning on‘the valve 
lament, signal strength came up toʻa very good strength 
with very pleasant tone, and other pairs of phones were 
“omected up. Coils were changed to those suitable for 
te Daventry wavelength, the valve ‘still being lit, and 
won tuning the controls Radio-Paris came in at quite 
sod telephone strength, Daventry being for the moment 
silent. Upon extinguishing the valve all signals from 
Paris ceased, and after a moment Daventry recommenced 


it by means of a voltage from the H.T. battery being 
accidentally applied to it. 

As a rough guide, the writer would mention that the 
correct values of plug-in coils to use on the average acrial 
and earth svstem are as follow :— 


For the local station, aerial No. 25 or 35, secondary 


No. 50, anode No. 5o. 
For Daventry, aerial No. 150, secondary No. 250, 


liansmission, ° 


A search was then made on the shorter wavelengths for 
During the brief time at his dis- 


sal the writer tuned in two other main B.B.C. stations 
‘tl one Continental without suffering any interference 
General Notes. 
Communications for amateur trans; : | 
utters in Austria may be sent via’ 

3 


ther B.B.C. stations. 


‘esterreichischer Wersuchssenderverband, 
Klubsaal des Hotel de France, 
T Schottenring 3, Vienna 1. 
lhe national prefix nsed is 
nd the call-signs of the Austrian trans- 
utters at present operating are: AF, 
AR, AW, BE, BH, CP, DA, FG, FH, FL, 
IF, HI, HR, JA, JL, KH, KK, LA, 
LM, LP, MH, NA, OA, OP, RF, RH, 
me SV, TA, TM, TO, TW, WA, 
We hope at some future time to be 
able tg publish the names and addresses 
"i ome or all of these transmitters. 
ooo00 
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Mr. A, G. S. Richards, “ Hill Brow,” 
turlerwood West, Herts, is carrying out 
ienes of tests during the early hours 
4 each day from January 3rd to 8th 
“laive with regard to the reception of 
Anerian broadcasting stations on their 
“tal waveband and to compare the 
“agth of their signals with that of the 
at two years. He will welcome reports 
“om other listeners giving particulars of 
prevailing and 


“fatatos, conditions 


ilts obtained. 
1§ 


anode No. 250. 


` TRANSMITTING NOTES | 
= AND QUERIES. ; 


erccsee 


Our readers are reminded that a largo 
number of French amateurs send their 
QSL cards to the office of our contem- 
porary, the Journal des 8, Rugles, 
Eure, which publishes, every week, a list 
of those cards waiting to be claimed. 
Communications should be accompanied 
by an International Reply Coupon to the 
value of 1 franc to defray postage, and 
a fully addressed envelope. 


lemon eke) 


Mr. ©. Prosser (6YS), Pleasant Har- 
bour, East Aberthaw, near Cardiff, will 
welcome reports of his tests on Sundays 


at 0930 G.M.T. 


0000 
New Call Signs. 

G SFF.—R. Ferguson, * El Nido,” 23, 
Cavendish Avenue, Finchley, N.3. 


In conciusion, the writer would like to add that in all 
of the foregoing tests an ordinary type of crystal was 
used throughout, and not the super-sensitive type referred 
to bv him earlier in this article. - 


G 6V0O.—D. Simpson, 18, Bank Street, 
Lerryhill, Aberdeen. 

G 6CJ.--F. J. H. Charman, 76, Salis- 
bury Street, Bedford, 45 and 90 metres. 

G 6XR.—T. Mitchell, Bentfield, New: 
hey, near Rochdale, 440 metres. 


ooo0oo 


Stations Identified. e 

G 6DA.—S. D. Davy, 80, Essendine 
Mansions, Maida Vale, W.9, 90 metres 
week-days, 185 metres Sundays. 

H BXB.—Communications may be sent 
via E. Pienemont, 2, Avenue des Alpes, 
Lausanne, Switzerland. 


o000 


Change of Address. 

G 2BM.—H. L. Garfath advises us that 
the address of his station is now 1066, 
Birchanger Road, South Norwood, 8.E.29, 


ooo 


QRA’s Wanted. 

A7, A3KB, A3AK, BZ2AF. BZ1N, 
BZ3JW, E1BH, GB1, G2AYP, G2BAV, 
G2BL, G2ST, G2ZA, G50, GSBY, 
CG5FP, G5RS, G5VC, Gé6BL, GéCR, 
G6MB, YHBK. i 
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PROGRESS IN MAST DESIGN. 


The New Tower at Kénigswusterhausen. 


Berlin, known to amateurs chiefly for its broad- 

cast transmissions on 1,300 metres, a new mast 
has been erected which embodies many novel features. 
Although more than gooft. high, the mast is entirely 
self-supporting, tapering from a substructure 7o yards 
wide to a platform at the top measuring about 32ft. 
across. Irom the summit extends a further small mast 
some 14ft. high, which supports the aerials. 

The cross section of the mast is triangular, a shape 
which has been found to possess many advantages over a 
square cross section. In the event of the mast sinking 
on one side only, the stresses on the framework are less 
severe when the triangular cross section is adopted. 


A T the KGnigswusterhausen Wireless Station, near 


Tests for Safety. 


To test the safety of the erection, some interesting 
tests have been conducted. With a lateral pull at the 
summit of 16 tons and a wind pressure of 550 lb, per 
square metre, there still exists a safety margin of 50 
per cent. That the mast withstood these strains is a 
testimony to the soundness of its design, having regard 
to the comparatively small sub-structure and the fact 
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This drawing shows very clearly the general design cf the new 
wireless tower at Königswusterhausen, which is the largest of its 
kind in Germany. 


that the total weight of the towcr is approximately 700 
tons. 

The feet of the tower are insulated from earth by large 
porcelain insulators tested at a pressure of over 400 tons. 

At a height of 750ft. a small platform 32ft. in dia- 
meter is installed, and from this are suspended aerials 
for long wave traffic. On the same platform is a machine 
room containing the electric motor for operating the lift. 
which runs in the central shaft. Immediately above the 
platform is a totally enclosed chamber. 7ft. high, housing 
a short-wave transmitter. 


A Commercial Short-Wave Service ? 


A point of special interest is that the summit of the 
tower, which extends some 150ft. above the platform, and 
is reached by a spiral stairway, will be employed for 
short wave experiments. <A short-wave transmitter is to 
be installed, and it is understood that the first tests will 
be carried out by engineers of the State Telegraph De- 
partment. In view of the unusual height of the tower, it 
is hoped that the experiments will throw fresh light on 
many short-wave problems. Should these researches 
prove successful, it is probable that a regular commercial 
service will be inaugurated. 


A massive concrete anchorage supporting one of the three feet A searchlight is to be installed at the top of the mast 
of the Kénigswusterhausen mast. Note the porcelain insulators, $ A 
which have been tested to withstand a strain of 400 ton:. for the benefit of aircraft. 
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A Section Devoted to New WG 


EXPERIMENTAL VALVE HOLDER. 

The diagram shows a valve holder 
. in which the plate leg has been cut 
short and connected by means of a 
‘ short length. of flex to a standard 
valve pin. 
in a two-valve amplifier, it is then 
only necessary to remove both valves 
and to insert the adapter in the first 
valve holder. The power -valve. is 
. then inserted in the adapter and the 
fleuble valve pin connection is 
plugged into the plate socket of the 
last valve. The adapter will be found 
useful for testing the plate current of 
indwidual valves in a receiver, since 
a break.is provided in the anode cir- 


Experimental valve holder. 


cuit into which a milliammeter may be 
connected. By changing the short leg 
to the filament the tapping provided 
by the wander lead may be used to 
supply 2-volt valves in a circuit fitted 
elsewhere with valves having a fila- 
ment rated at 6 volts.—R. K. 
fog oi ole) 
TWO-VOLT VALVES. 

_ Due to the resistance of the wiring 
n the receiver and to the internal 
resistance of the accumulator, it is 
very difficult to derive a sufficiently 
bigh voltage from a single accumu- 
lator cell when more than three 
valves of the 2-volt, 0.35 amp. type 
ae employed. With a total current 
txceeding 1 amp. flowing from the 
L.T. battery, it will be realised that 
f the wiring of the L.T. circuit has 
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To cut out the last valve 
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a resistance of 0.25 ohm, the maxi- 
mum filament voltage obtainable from 
a 2-volt accumulator will be 1.75 
volts. 


Duplicate filament supply for 2-volt 
valves. 


It is possible to overcome this diffi 


culty by using two L.T. batteries. 


one for each pair of valves. Not 


only will the voltage drop in the, 


leads be considerably reduced, but 
losses due to internal resistance of the 


supply battery will be negligible.— | 
W. J.G. 
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SHORT-WAVE COIL-HOLDER. 
When receiving on short wave- 
lengths it is essential that the coil 
connected between the grid and fila- 


ment of the detector valve should. 


have a low self-capacity, and on this 
account it is desirable to: avoid the 
use of plug and socket connections of 
standard design in which the narrow 
spacing and use of ebonite dielectric 
produce a comparatively large capacity 
between the gnds of the coil. l 

The coil-holder shown in the dia- 
gram has been adapted for use with 
either standard plug-in coils or short- 
wave coils of special construction. 
The ecbonite block containing the 
plug and socket for the fixed coil 
(A.T.I.) was removed from the coil- 
holder and fitted with narrow brass 
strips forced into saw cuts running 
down each side. The vertical slots S 
were then cut in the inside faces of 
the coil-holder, the saw being held 


NOVEL 


Ideas and Practical Devices. 


~ 


so that the slots tapered slightly 
towards the bottom. This ensures 
that the fixed coil-holder will be a 
good driving fit to prevent lateral 
movement of the coil. Two short 
flexible leads from the set screws of 
the plug and socket are taken to 
terminals screwed into opposite sides 
of the coil-holder. | 

For short wavelengths special self- 
supporting coils are constructed with 
stiff wire of, say No. 16 S.W.G. 
The bare ends of the coil are then 


Plug-in coil-holder adapted for short- 
_ wave coils. 


inserted in the terminals after with- 


drawing the standard coil-holder. 


’ N. S-o 
0000 | 
VALVE OR CRYSTAL RECTIFICATION 

A complete circuit is given in the 
diagram for’a two-valve transformer- 
coupled amplifier preceded either by a 
crystal detector or a valve detector 
with reaction. 

The change between the alternative 
methods of detection is carried out 
by means of a double-pole change- 
over switch. The left-hand set of 
contacts connects the aerial side of 
the A.T.I. either to the crystal detec- 
tor or to one side of the grid con- 
denser ; the right-hand set of contacts 
connects the grid of the first valve 
either to the secondary winding of the 

A 2I 
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crystal transformer or to the grid con- 
denser. If, in the case of the first 
valve, a compromise is effected be- 
tween the best value of H.T. for 


O00000 
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D must be provided with a smooth- 
working friction washer where it 


passes through the bush in the front 
panel.—W. M. 


H.72 


Alternative valve or crystal rectification. x 


detection and amplification, it will 
be possible to change from one cir- 
cuit to the other without making any 
alteration in the adjustment of the 
receiver.— E. T. 

0000 


VARIABLE COIL-HOLDER. 


A particularly smooth and effective 
method of varying the coupling be- 
tween two plug-in coils is shown in 
principle in the diagram. ‘The mov- 
ing coil C is fixed at B to an arm A 
pivoting at the other extremity in a 
support screwed to the baseboard of 
the receiver. 

The arm rests by its own weight 
on a disc mounted eccentrically on 
the spindle D passing through a bush 
in the front panel of the receiver. 
The rotation of the spindle D will 
obviously cause the coil C to rise and 
fall, thus varying the coupling with 
the fixed coil E. The amount of 
movement provided by a cam of any 
given dimensions will depend upon 
the point at which the cam makes 
contact with the arm A. The spindle 


CONNECTING FLASH LAMP 
BATTERIES. 


In building up H.T. batteries 
from flash lamp battery units great 
care must be taken to ensure per- 
fectly noiseless connection between 
each cell. The best method is first 
to solder each connection, but this 
has to be done quickly and skilfully 


- otherwise damage may result from the 


heat conducted to the interior of the 
cell through the brass strip contact. 
A method of connection which 
gives results quite equal to soldering 
is shown in the diagram. Short 
lengths of lead compo. tubing about 
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springy nature of the brass will 


ensure a perfect contact even though 
the interior of the tube is not com- 


pletely closed.—J. F. H. 


Flash lamp battery connections. 


WIDE RANGE TUNER. 


The wavelength range of a tuncd 
circuit may be greatly extended by 
making provision for the variation of 
both the inductance and capacity in the 
circuit. In practice this can best be 
accomplished by connecting together 
the spindles of. a variometer and 
variable condenser in such a way that 
the capacity and inductance are in- 
creased or decreased simultaneously. 

The diagram shows a convenient 
method of connecting the variometer 
and condenser by means of a short 


Variometer and variable condenser coupled to give increased wavelength range. 


jin, internal diameter, are bent to 
form a U shape. The contacts of 
the batteries are then cut off to a 
length of din. or gin. and given a 
slight bend, as shown in the diagram. 


The lead tube is then slipped over, 


the appropriate contacts and per- 
manent contact is made by squeezing 
up the end of the tube with pliers. 
The bend in the contact strip and the 


length of ebonite rod drilled at each 
end to fit the spindles of the twe 
components. 

The variometer should be prefer- 
ably of the type not fitted with stops 
and capable of continuous rotation. 
There will then be no difficulty in 
arranging that the inductance in- 
creases as the condenser capacity in- 


creases. —G. H. T. 
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“That radio contrivance of yours, Smith; it talks very 


vil robably her 
probably le: moral support to my doing some 
gardening on Sunday morning.” 


- ts from an expert knowledge of radio acoustics.” 
al don’t know what radio acoustics is from Adam.” 
My dear Jackson, of course you don’t. Neither do I, 


y. i 
Well, tell me what you know about it.” 
You perhaps know that acoustics is the science of sound ? ” 
“Well, ye-es ! ” 
MATCHED TONE HEADPHONES 


X NARR 
SS Se 


Send for oh art 
of eur Dealers Service 


EXPERTS IN RADIO 


THE TABLE-TALKER 


i Mu msshgddddddddddddddcdccl: 


OURSELVES — AND THE ELECTRICAL IMPULSE 


ramdes 


“ Right! Radio acoustics is the science of transforming the 

electrical impulse into audible sound.” l 

“Do you mean that the electrical impulse is the electrical 

energy which carries the transmitted power from the studi? 

to the receiver ? ” 

“ Precisely ! ” 

“ And that the Brandes instrument is constructed with the 

correct scientific elements for a most able transformation into 

audible sound ? ”’ 

“ As you say, dear fellow! Brandes are thoughtful radio 

builders and seventeen year’s intimate association with the elec- 

trical impulse must have given them a lift above the others.” . 

“ Well, that youngster of mine is pestering me for a loud- 

speaker—I’ll see that it’s a Brandes.” 

“I should! You have heard mine—ah! the Savoy Bands 

coming through. Don’t give John any more whisky. He’ll 

probably want us to fox-trot with him.” 

5 Dier a On the contrary, I am thinking of investing in 4 
randes.” 


THE BRANDOLA AUDIO TRANSFORMER 
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BRANDES LIMITED 
246 Regent Street WA 


ACOUSTICS SINCE 1908 


Service Advertising 


13 Advertisements for ‘‘ The Wireless World ” are only accepted from firms we believe to be thoroughly reliable. A23 
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EFESCA 


~Vernistat 


DE LICATE 
FI LAMENT CONTROL 


SE Efesca Vernistat provides the most 
seat sr or igs control yet invented, and is 
in circuits requiring 
individual T of valves, where filament 
temperature plays an important part in efficient 
reception. It is especially suitable for the control 
of H.F. and detector valves. 
The Vernistat absolutely safeguards valves fromaccidental 
bum outs, as three complete turns of the knob are 
required to bring in or take out the whole resistance. 
For Bright Emitter Valves, Resistance 5 ohms, 6/- 
For Dull Emitter Valves, Resistance 30 ohms, 6/- 
Ask your Wireless Dealer to show you the 
Efesca Vernistat and the complete range of 


Write for Catalogue No. 559/6 
aaa all caste oe 


FALK, STADELMANN. "a Co., Ltd., 
Efesca Electrical Works, 

€3-93, Farringdon Rd., London, E.C.1, 

& at Glasgow, anchester, & Birmingham 


L.F. Trans- 
former 
Type ee Cc.” 
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What “H.L.512” means. 


“H” indicates high-frequency. 
“L” indicates low- frequency. 


“H.L.” indicates a general- 
purpose valve. 


“5” indicates fila ment 
voltage. 


%12” indicates current con- 
sumption—'}2 ampere. 


All Burndept Super Valves 
ere identified by this simple 
method. 


| The best dull-emitter 
valves for 6-volt 
accumulators 


those who wish to make full use 
of a 6-volt accumulator while gain- 
ing the advantages of a dull-emitter 
valve, Burndept Super Valves “H.L. 
` 512” and “ H.512 ” will make a special 
opal Their filament current is from 
4 to 5 volts, the rate of consumption 
being .12 ampere. In conjunction with 
a 6-volt accumulator they only require 
the same resistance as an ordinary bright 
valve. “H.L.512 ” isa general-purpose 
valve. “ H.512” is designed for high- 
frequency amplification and for use as a 
low-frequency amplifier in resistance- 
capacity coupled circuits. The price 


of each valve is 22/6. 


Burndept Super Valves are guaranteed. Fit them 
for purer tone and better signal strength. Full 
~ particulars of the nine types will be sent on request. 
The Burndept range includes everything for radio 
reception from components to complete installations. 


BURNDEPT 


WIRELESS LIMITED 


HEAD OFFICE: 
Aldine House, Bedford Street, Strand, London, W.C. 
Telephone: Gerrard 9072. Telegrams: Burndept, Westrand, London. 
Branches and Agents Everywhere. 


NEW SUBSIDIARY COMPANY: 
Burndept Wireless (Dublin) Ltd., 17, Dawson St, Dublin, 


The Wirciess World,” when writing to advertisers, will ensure prompt attention. 28 
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TONE CORRECTION IN LF. AMPLIFIERS. 


Introducing Controlled Distortion to Correct Loud=speaker Defects. 


IZ 
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By H. LLOYD, M.Eng. 


N a recent article entitled ‘‘ Realistic Loud-speaker 
| Reproduction,’’? the writer discussed some of the 
problems encountered in attempting to obtain a more 
ife-like reception of broadcast programmes. This has 
diated a number of enquiries for further practical in- 
fomation, and it is the purpose of these notes to describe 
in greater detail some of the principles to which only a 
tref reference was then made. 

A large amount of the attention which is being given 
to the improvement of broadcast reception is directed— 
quite nghtly—towards the betterment of the audio-fre- 
qun¢y amplifier. Faithful reproduction, however, can- 
not be assumed to follow automatically from distortion- 
#ss amplification. Indeed, if it could, most of the 
problems of good reception would now be non-existent, 
tause the means of obtaining almost truly uniform 
mplification are already at our disposal. We can design 
an amplifier capable of dealing impartially with ail input 
voltages within audible limits of frequency, and which 
vill behave in such a way that the relative magnitudes of 
the applied voltages are preserved in the output. But 


» when all this has been accomplished, the remaining trouble 


s that the, head-telephone or the loud-speaker, as the case 
may be, never behaves with the same consistency in its 
duty of transforming the electrical energy into waves of 
sud in the air. The intensity of the sound emitted by 
iloud-speaker, when a note of frequency, say, 500 vibra- 
tens per second, is made before the broadcasting micro- 
rhone, is often forty or fifty times as great as it is when 
2 note is broadcast with the same original loudness, but 
having a frequency several octaves lower. This defect 
arurs whether the two notes are played one after the 
ether, or simultaneously, and the result in either case is 
ilack of proper balance in the reproduction. 


Loud-speaker Distortion. 


Faults of this nature in an amplifier can be attacked 
at their source and removed, but when the loud-speaker is 
the culprit, prevention seems impossible, and cure, or 
at any rate partial cure, has therefore to be considered. 
The usual method is to introduce into the music, during 
the process of amplification, an appropriate amount of 
distortion, and to adjust the degree and the nature of this 
distortion so that it neutralises as nearly as possible the 
regularities in’ the response characteristic of the loud- 
speaker or the telephone. Having done this, it can then 
te said that for equal input voltages applied to the ampli- 
fer, the loud-speaker will give out equal sound wave 
amplitudes, irrespective of the frequencies of the musical 
totes represented. As a simple case,,imagine a loud- 
speaker which gives out sound waves with a magnitude 
that varies inversely as the frequency ; that is to say, that 
f the frequency of the input to the loud-speaker is 
wubled, whilst the magnitude remains unchanged, the 
a S 
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amplitude of the sound wave produced is halved. By 
employing, in conjunction with this loud-speaker, an 
amplifier which steps up the various impulses in direct pro- 
portion to their frequencies, we have an arrangement 
which behaves on the whole as though it were indepen- - 
dent of frequency. The same principle is made use of 
in order to correct for microphone distortion in trans- 
mission. One type of microphone widely used for broad- 
casting has an inverse frequency characteristic, and this is 
compensated for by using in conjunction with it an afnpli- 
fier having a factor directly proportional to the input 
frequency. Thus the output from this amplifier is inde- 
pendent of the frequency of the sounds picked up by the 
microphone. Unfortunately, the pitch-response curves 
of loud-speakers do not obey such simple laws, and a 
complete correction for their distortion is therefore not 
so easy to accomplish, but the addition of suitable acces- 
sories to the low-frequency amplifier of the receiying set 
can be made to yield a marked improvement in repro- 
duction. 


Resistance-coupled Amplifiers. 


Transformer-coupled and choke-coupled amplifiers do 
not lend themselves to the application of these correcting 
devices, but now that valves 
having a high amplification 
factor and low filament con- 
sumption are available, there 
is no longer any excuse for 
condemning resistance capa- 
city ‘coupling on grounds of 
relative inefficiency. The 
great advantage of the re- 
sistance - coupled amplifier 
for audio-frequencies is that 
its performance can be pre- 
dicted with accuracy by very 
simple calculations, based on 
the valve characteristics, and, moreovér, such an amplifier 
can be fitted with tone-adjusting circuits to produce pre- 
determined effects upon its output. 

Fig. 1 represents one stage of a resistance-coupled 
amplifier. The alternating voltage to be amplified is 
applied to the grid of the valve on a base line fixed by 
the E.M.F. of the battery C. 

If the battery E, is driving a current Ip around the 
anode circuit of the valve, there will be across the anode 
resistance R a voltage drop of I,R. The actual anode 
potential E, of the valve will therefore be less than the 
battery voltage E, by an amount equal ‘to IpR; f.e. :— 

Ep = Es — I R ees er (1) 

If E, is raised, due to the application of a positive 
half-wave of input voltage, I, will increase, and.Ep will 
therefore be reduced. The extent of this variation of 
E, will depend upon the constants of the valve, and also 

A 25 


Fig. 1.—Single-etage resist- 
-ance-coupied amplifier. 
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Tone Correction in L.F. Amplifiers.— 
upon the magnitude of the resistance R, according to the 
equation :— 

: R 

Ip = E,= R F CER 1? R TETEETETTTERTT (2) 

The aaplined voltage-change Ep is then passed on 

through the medium of a suitable coupling condenser to 
the grid of the next valve in the amplifier. 


Amplifier Characteristics. 

A graphical illustration of this process is very helpful, 
and for this purpose all that is required is a set of 
characteristics of the valve to be employed. The most 
convenient way of plotting the curves for this particular 
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Fig. 2.—Curves Indicating the performance of a resistance-coupled 
amplifier. 


purpose is shown in Fig. 2, 
the variation of Ip with actual anode potential, the grid 
potential remaining fixed at a definite value. Fig. 2 
represents the characteristics taken for a valve of the two- 
volt dull emitter class. From this diagram we can read 
off the amplification that will be obtained when using 
a given resistance in the anode circuit, and a given value 
of high-tension battery voltage. ‘The correct grid-bias to 
use under these conditions can be decided immediately, 
and also the maximum input voltage the valve will handle 
without producing distortion. 

Let us suppose that we in- 
tend to use a valve having 
curves like Fig. 2, with a 
high-tension battery of 120 
volts and an anode circuit 
resistance of 50,000 ohms. 

Equation (1) can be 
written in the form :— 


= +(*)= 
f° CCE 


This equation represents 
a straight line making inter- 
cepts on the axes equal to 
Ey and EF,/R_ respectively. 


Fig. 3.—Capacity C con- 


nected in parallel with R 
to reduce she impedance at 
high frequencies. 
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2.5 volts. 


where each curve represents | 
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This line is shown by AB in Fig. 2. The point B is 
the battery voltage of 120, and A is at E/R, which in 


= 2.4 milliamperes. 


this case is 
50,000 


The successive curves of this diagram are seen to corre- 
spond to grid potentials rising in equal increments, viz., 
For distortionless amplification, any change 
in grid voltage must produce a proportionate change in the 
anode potential, and this condition is being fulfilled when 
the intercepts on the line AB between successive curves 
on the diagram are equal. Measurement on the diagram 
shows that this desired proportionality ceases to be main- 
tained whenever the grid acquires a positive potential. 
thus fixing one of the limits to the range over which the 
grid may be permitted to be carried. The other limit is 
represented by the point B, but jt is not usually desirable 
to approach too near to this end of the range, because of 
the changes which take place in the valve impedance in 
this region. The correct grid bias to use then for most 
purposes will be found by taking a point on AB about 
eo of the way from B to P, and estimating the 
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Fig. 4.—Impedance curves for the arrangement shown in Fig. 3, 
with the series resistance omitted. 


grid voltage to which a characteristic curve passing 
through this point would correspond. On Fig. 2, a grid 
voltage of about — 4, as shown by the position Q, will 
be about right. 

Adjusted according to this plan, an amplifier will be 
equally effective over the whole audible range, but for the 
purpose of correcting in some measure the irregularities of 
the loud-speaker or telephone, we wish to know how to 
introduce just the right kind and the appropriate amount 
of distortion into the current operating the reproducing 
device. Equation (2) does not contain any term involv- 
ing frequency. The anode resistance is assumed to 
possess negligible reactance, and so far as audio-frequen- 
cies are concerned, the inter-electrode capacities of the 
valve can also be ignored. If, however, the anode circuit 
possesses inductance or capacity, or both, in addition to 
resistance, equation (2) becomes :— 


VR? + X? 


Ej = frokig ap DP APL Ae 
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Tone Correction in L.F. Amplifiers.— 

and the amplification is no longer independent of the 
frequency. By making the anode circuit suitably reactive, 
its impedance can be caused to be quite low at those fre- 
quencies to which the. loud-speaker responds with undue 
strength. These note% will then be somal a weaker when 
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Fig. 5.—Impedance curves, showing the effect of inductive 
reactance in the anode circuit. 
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they reach the loud-speaker, and the reproduction will be 
improved as regards. tonal balance. 

f condensive reactance is employed, the capacity must 
te connected in parallel with the anade resistance, as in 
Fig. 3; if it were put in series, the high-tension supply 
would be interrupted. The effect of shunting an anode 
resistance Of 50,000 ohms with condensers of various 
capacities is indicated in Fig. 4. The impedance of the 
anode circuit begins to fall off quite rapidly at a fre- 
quency depending upon the size of the condenser, until 
at the highest audible frequencies the impedance is almost 


Fig. 7.—Circuit for ap- 

Fig. 6.—Practical method pressing frequencies in the 

@ introducing inductive middle register of the 
reactance. a) musical scaie. 


negligible. Since the amplification depends upon this 

value of the anode circuit impedance, the high-pitched 

sounds will no longer be amplified so muth, and the 

lower notes of the musical scale will gain preponderance. 

Such a circuit as this will tend to correct the reproduction 
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of a loud-speaker very sensitive to the high frequencies, . 
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but only feebly responsive to low notes. Ff the cut-off 
of such a circuit proves too sharp, the slope of the im- 
pedance curve can be reduced by putting in series with 
the condenser a resistance. A variable resistance of 
1¢,o00 ohms maximum value is ‘satisfactory for most 
purposes. 


` Band Filters. 
Fig. 5 shows the effect of inductive rea¢tance in the 


‘ anode circuit. This kind of correction circuit is not 


usually required with loud-speakers of the types at 
present prevailing, because it has the effect of cutting 
down the amplification at the lower end of the scale of 
frequencies. It produces an effect somewhat similar to 
that noticed when intervalve transformers having an in- 
sufficient primary impedance are used in an amplifier. 
The method of application of this circuit to a resist- 


ance-coupled amplifier is of interest, however, for ex-, 


perimental purposes when using certain types of loud- 
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Fig. 8.—Curves for the circuit of Fig. 7 with different 
values of R,. 


speaker. The reactance should not in this case be shunted 
across the anode resistance, as the mean anode potential 
of the valve would be raised, and its operating character- 
istic altered. A more convenient and satisfactory method 
is to connect it in the manner shown in Fig. 6. Elec- 
trically, this connection is 
practically equivalent to put- 
ting the inductance in paral- 
lel with the anode resistance, 
because the impedance of 
both the intervalve condenser 
and the high-tension battery 
are negligible compared with 
that of the anode resistance 
unit. The curves shown in 
Fig. 5 represent the im- 
pedances obtained when a 
low-resistance choke is used, 


. 9.— Connections of 
but here, again, if the cut- coupling condenser and leak 


off effect occurs too suddenly '™ Fes See VERSES 
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Tone Correction in L.F. Amplifiers.— 

on the frequency scale to produce the desired raising of 
the general tone, a resistance may be inserted in series 
with the inductance. 

Most loud-speakers and telephones exhibit a decided 
preference for the middle register of the musical scale 
of frequencies. To effect a reduction in the amplitude 
of these frequencies, whilst allowing the very high and 
the very low sounds to be magnified to the full extent, 

the circuit shown in Fig. 7 
may be applied to one or 
more stages of the amplifier. 
Impedance curves corre- 
sponding to a few values of 
C, L, and R, are given in 
Fig. 8. From these it can 
be seen that, over a certain 
range of frequencies, depend - 
ing upon the proportions of 
the circuit, the amplification 
will be very small, and 
that by suitable adjustment of the correcting circuit this 
range may be made to coincide with the band of fre- 
quencies to which the loud gpeaker is unduly responsive. 
Several of these band filters may be used, tuned to the 
same frequency or to different frequencies, but they 
should be applied to different stages of the amplifier to 
abviate interaction between the circuits. The extent to 
which the middle register -is weakened depends upon the 
resistance of the band filter circuit, and about 35,000 
ohms is a suitable maximum value for this. The induct- 
ance should be air-cored for the best results, but quite 
an effective choke can be made by fitting a winding of 
spaced slab coils on to the core of a good make of inter- 
valve transformer. As a rough guide, 600 turns of wire 


A 


Fig. 10. — Distribution of 
E.M.F.s in the coupling 
condenser and leak. 


on such a core gave an inductance of about one henry. 
The inductance for other sizes will vary approximately 
with the square of the number of turns of wire. 


The 
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largest size of wire which the core will accommodate 
should be used, so as to keep the resistance of the choke 
low. The most convenient type of condenser to use for 
this circuit is the o.o1 mfd. ebonite dielectric. variable 
condenser from certain obsolete marine receivers. Such 
a condenser, in conjunction with three or four fixed con- 
densers of the same capacity, gives a useful range of 
adjustments when used with a one-henry choke. The 
frequency corresponding to the minimum amplification of 


CURRENT - AMPERES 


ANOO= 


ANODE POTENTIAL - VOLTS 


Fig. 12.—Curves indicating the performance of an L.S.5A 
valve as a power converter. 
such a valve circuit as Fig. 7 is given approximately by 
the equation :— ; 
I,000 


an VC, 


where T. is in henries, and C in microfarads. The use 
of a variable condenser in this circuit is very desirable, 
as it is then much more easy to make exact adjustments. 
Listening to the sounds from the loud-speaker or tele- 


SCREEN 
TO 
LT. 


LOUDSPEAKER 


Fig. 11.—Connections of a practical amplifier equipped with tone correcting devices. 
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Tone Correction in L.F. Amplifiers.— 

phones whilst slowly changing the condenser value, one 
notices a region where the character of the sound changes 
quite definitely from nasal to muffled. The correct 
adjustment of the circuit lies within this region. 

The foregoing matter applies to individual stages of 
resistance amplification. e A  multi-valve resistance- 
capacity amplifier consists of a number of these stages 
coupled together in cascade by means of condensers. ‘The 
coupling condenser Js connected as shown in Fig. g. so 
that the changes of anode potential of the first valve are 
communicated to the grid of the second valve. The con- 
denser must be large enough to offer a negligible impe- 
dance to the lowest, frequency likely to be dealt with, 
and the minimum capacity necessary to satisfy this con- 
dition can be found as follows :— 

Fig. 10 shows a simplified diagram of the circuit of 
the previous figure, and equivalent to it so far as alter- 
nating voltages are concerned. The grid-filament capa- 
city of the second valve has been neglected, since the 
amplifier is for audio-frequencies. Also the resistance 
of the grid-filament space is assumed to be infinite com- 
pared with the grid-leak resistance R,. This assumption 
will be justified so long as the gridvbias is correct and 
the valve not overloaded. The values of E, and KF, are 
then connected by the equation :— 


E, MV w?C?(R,4w?C? — 1) 
Ep R,?w*C? +1 


It will be found, by substituting numerical values in 
this expression, that a condegser of 0.1 mfd. will make 
E, E, something over go per cent. for frequencies as 
low as 20, When a grid leak of 0.5 megohm is used, so 
that a larger capacity is unnecessary, except in such 
special cases as when a choke is substituted for the grid 
leak for the purpose of raising the tone of the amplifier. 
When this is done, the coupling capacity should be in- 
creased to 1 or 2 microfarads. 

The diagram of a complete amplifier built on these 
lines is given in Fig. rr. It is shown connected for 
wireless reception to a D.E.Q. detector valve with re- 
action and anode rectification. The first anode resistance 
is tapped as a potential divider for controlling the input 
to the amplifier. The first valve grid circuit contains a 
tone raiser, and its plate circuit a band filter. The anode 


Protection of Trade Name. 

Messrs. Brown Brothers, Ltd., the well- 
known wholesale motor and radio manu- : 
facturers, recently figured in an interest- ; : 
ing High Court case before Mr. Justice 
Ramer. Messrs. Brown Brothers applied 
for an injunction restraining Mr. Thomas 
William Bell and Mr. Alfred Pugh, of 


: battery is a 
Liverpool, from carrying on business as 
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(1914), Ltd., in placing A.J.S. accumu- 
lators on the market. 
rinted label of the luggage 
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circuit of the second valve is shunted by condensers, for 
tone lowering, and the third valve is arranged as a second . 
band filter. The grid leak of the fourth valve is tapped 
for volume control, and for the last stage three power 
valves are available. Wide volume control is desirable, 
because the overall sensitiveness of the amplifier is 
changed considerably by the adjustment of the tone bias- 
ing circuits, and it is only by maintaining the loudness 
level reasonably constant that the effect of alterations in 
the tone of reproduction can be judged with fairness. 


The Ideal Loud-speaker. 


The output transformer was described in the article to 
which reference was made at the beginning of these notes. 
The processes taking place in the anode circuit of the 
last stage of the amplifier are very difhcult to predict, on 
account of the complicated electrical load offered by the 
loud-speaker, and only become comparatively simple when 
the moving-coil principle is used. Practical results have 
convinced the writer of the superiority of this principle 
over many others, and in a future article it is hoped to 
describe how the impedance of the output circuit of the 
amplifier can be measured for different frequencies and 
powers when one of these loud-speakers is being operated. 
Suffice it to say here that the effective impedance of the 
output transformer will vary between certain limits 
according to the frequency and strength of the sounds. 
The diagram Fig. 12 shows the characteristic curves for 
a valve of the L.S.5A type, with lines drawn to indicate 
the performance of the valve as a power converter. ` The 
value of E, is assumed to be 200 volts, with a negative 
grid bias of 50 volts, the mean anode current, therefore, 
being 24 milliamperes, as given by the point P. The 
lines AB and CD through this point represent the ex- 
tremes in the values of output impedance for all fre- 
quencies and powers handled. The slopes of the lines 
are given by the respective values of 1/Z. This gives 
one an idea of the distortion to expect in this circuit, 
and it will be seen that if the impedance variation is 
very great, the musical balance will be upset. Every 
change of impedance of the loud-speaker will be reflected 
in the primary of the output transformer, and the de- 
velopment of a constant impedance loud-speaker would 
therefore enable much better reproduction to be obtained 
from simple apparatus. 


to a report by Mr. W. A. Brooke, who 
has recently toured Canada and the 
U.S. as sales director of the Ashley 
Wireless Telephone Co., 69, Renshaw 
Street, Liverpool. | Where prices are 
reasonably competitive, says Mr. Brooke, 
Canadians express a preference for 
British apparatus. 
o000 


Attached to each 


wireless dealers with the name of Brown 
Brothers. His Lordship granted an in- 
Junction, and also ordered that the de- 
fendants should pay the plaintiffs the 
cast of the action 


ooon 
Verb. Sap. 

An accumulator ‘left to the tender 
mercies of a novice, however good his 
mtentions, may sometimes suffer from a 
lack of understanding. This fact has been 
recngnised by A. Stevens and Co. 
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tab type, which gives tactful instruc- 
tions to the purchaser regarding the 


methods of treating an accumulator 
during the early part of its life. The 
instructions, which apply with equal 


force to every make, should certainly save 
many accumulators from an early death. 


Canadian Wireless Demands. 


An approximate analysis of the avail- 
able wireless apparatus in Canada shows 
90 per cent. American and only ten per 
cent. British and Continental, according 


An Exaggerated Report. 

The Goswell Engineering Co., Ltd., 95- 
98, White Lion Street, Loudon, N.1, ad- - 
vise us that exaggerated reports appear 
to have spread concerning the fire which 
recently took place at their new premises. 
The fire was, in fact, confined to a heap 
of rubbish; no stock or material was 
damaged, nor was the factory routine 
interfered with. No delay is taking place 
in the delivery of “Quality Radio” 
components. 
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HESE valves are very similar in appearance to the 
D.E.5 type of valve marketed by the General 
Electric Co., Ltd., the essential difference between the 
D.E.5 and D.E.8 valves being that the latter consumes a 
filament heating current of o.12 ampere at 5.5 to 6 volts, 
as compared with 0.25 ampere at 5.5 volts for the D.E.5 
class of valve. The manufacturers claim that the operat- 
ing characteristics are, apart from the different filament 
rating, practically the same as those of the D.E.5 and 
D.E.5b. If this be true, the D.E.8 should soon be a 
popular valve. | 


The D.E.8 L.F. 


This valve is rated by the 
makers at 5.5 to 6 volis 
0.12 ampere for the fila- 
ment, maximum anode volt. 
age 100, amplification factor 


’ 


7, and impedance ‘8,000 
ohms. Tests made in our 
usual manner gave the 


results shown in the accom- 
panying table, from which it 
will be seen that with the 
anode and grid voltages 
chosen as representative of 
actual working conditions, 
the impedance of the speci- 
men tested varied between 
13,800 and 9,000 ohms. 
while the amplification factor 
has an average value of 6.9. 

When used with an anode 
voltage of 120, the valve 
will furnish sufficient power 
to operate an average loud- 
speaker without overloading. 
Used in a speech frequency 


D.E.8. L.F. VALVE. 


Filament chiracteristice, 5 volts 0.105 ampere, 5.5 volts 0.113 ampere. 
6.0 volts 0.12 amp. re. 


Ano ie current : 

Anod> at zero grid Actual anode Grid Amplifica- i sue 
Volts, volts. current. Bir. tion mp-dance, 

Milliamperes. Milliamp res. factor. Ohms. 

6.55 13,800 

6.93 13,659 

6.95. 2,900 

6.95 11,4100) 

6.95 9,390 


Taken with 6 volts ou filament. 
A 30 


Grid current s arts at about zero grid volts. 


Wireless 
~ World 


Osram D.E.8 L.F. and H.F. valves. 
identified by the ridge on the side of the cap and by the letter 
**A’’ marked ou the top of the cap. 


JANUARY 6th, 1926. 


The D.E.8 L.F. and H.F. Valves. 


amplifier, a coupling transformer of 4 or 6 to 1 may be 
employed with good results. The valve is not suitable 


for use in a resistance or choke-coupled amplifier because ` 


of its low amplification factor, unless, of course, very 
large amplitudes are being dealt with. 


The D.E.8 H.F. 


The makers rate the valve at 5.5 to 6 volts o.12 ampere 
for the filament, 120 anode volts, amplification factor 
16, and impedance 25,000 ohms.; the ratio of amplifica- 
tion factor to impedance is, therefore, not quite so good 
as for the L.F. valve. It 
was found that under work- 
ing conditions the amplifica- 
tion factor and impedance 
averaged about 40,000 and 
18 respectively, which is 
quite good for a valve con- 
suming a filament power of 
only 0.7 watt. 

This valve is recommended 
as a detector, when a trans- 
former having a low ratio, 
such as 2.5 to 1, can be 
used. The valve is, how- 
ever, specially produced 
for resistance or choke 
amplifiers, two such stages 
giving a voltage magnifica- 
tion of about 225. 

The valve should not be 
used in the last stage of a 
speech amplifier for two 
reasons. First. its im- 
pedance is too high. and, 
secondly, it will only deal 
effectively with a peak signal 
voltage of about 3. 


The anode pin is easily 


D.E.8. H.F. VALVE. 


Filament characteristics, 5 volts 0.105 ampzore, 5.5 volts 0.112 ampete. 
6.0 volts 0.12 ampere. 


Anode curren! 
Anode 


a ; Actual anode . Amplifica- 
eee ar at gn current. oe tiou imped ance. 
Milliam pores, Milliamperes. : factor. Ohms. 
Go 0.87 0.87 =o | 290 50,000 
8o 1.56 1.25 -1 18.1 40,000 
100 2.45 135 -2 17.0 36,400 
120 8.92 1.66 -3 17.7 34,800 


Grid current starts at about zero grid voit» 
22 


‘Taken with 6 volts on filament. 
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HESE Coils are the most reasonably priced PROTECTED 

Plug-in coils on the market. They are neat in appearance, 
and are exceptionally efficient in operation, the distributed 
capacity and high frequency resistance having been reduced 
to a minimum. 


Coil No. 


The Set, 20 to 400 inclusive, £2 10 0 
(List value bought singly, £2 15 9) 


Prices of larger coils on application. 
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Variable Condensers. 


F selectivity and sensitivity are desired in a 

Receiver, low-loss condensers must be used. This 
Condenser is really a low-loss model of the straight 
line wavelength type, in which is incorporated a direct 
reading vernier movement. Compare the price with 
that of any other precision condenser. 


Publication No. 115 is a 16-page 
booklet containing much useful 
information together with charts 
and diagrams, which make tt a 
particularly interesting and useful 
reference book for all interested in 
the constructional side of Radto. 


PCCSSSCAGCRsgsGaacaganendce 


esepananean 


PPKRSHSSHRSGSSHPHSHHHSHSHHHHASHSAHTHHRATBABessaesaee 


Capacity. Price. 
.0002 8/6 
.0003 9/6 
.0005 10/6 
.001 13/6 
Tear off 
A.J. STEVENS & CO. (1914) LTD. : A. J. STEVENS & CO. (1914) LTD., 
RADIO BRANCH, WOLVERHAMPTON. : RADIO BRANCH, WOLVERHAMPTON. 
Telephone: 3748 (7 lines). Telegrams: ‘‘ Reception, Wolverhampton." i Please send Publication No. 115. 
London Showrooms: 122/124 Charing Cross Rd., : Nane: 2iiicataseie: Stars tere Lato Lae beta een na cee eats 
London, W.C.2. 3 
Telephone : Regent 7161-2. Telegrams : “ Ajayessco, Westcent, London.” : Address.. e.s... E re EE TEE ee ee EE TEE rere EF 
Tagon Showrooms: 223, St. George’s Road, Glasgow. : l 
Telepuone : Douglas 2339. Telegrams : “ Reception, Glasgow.’ ; P a ene 
aa i ae aT a TRE an 
eet ISSUED BY THE PUBLICITY DEPT. A.J.S. o. 


13 Advertisements for “ The Wireless World ”? are only accepted from firms we believe to be thoroughly reliable. A3I 


HESE valves are very similar in appearance to the 
D.E.5 type of valve marketed by the General 
Electric Co., Ltd., the essential difference between the 
D.E.5 and D.E.8 valves being that the latter consumes a 
filament heating current of o.12 ampere at 5.5 to 4 volts, 
as compared with 0.25 ampere at 5.5 volts for the D.l.5 
class of valve. The manufacturers claim that the operat- 
ing characteristics are, apart from the different filament 
rating, practically the same as those of the D.E.5 and 
D.E.5b. If this be true, the D.E.8 should soon be a 
popular valve. | 


The D.E.8 L.F. 


This valve is rated by the 
makers at 5.5 to 6 volis 
0.12 ampere for the fila- 
ment, maximum anode volt. 
age 100, amplification factor 


6 


7, and impedance ‘8,000 
ohms. Tests made in our 
usual manner gave the 


results shown in the accom- 
panying table, from which it 
will be seen that with the 


anode and grid voltages 
chosen as representative of 
actual working conditions, 


the impedance of the speci- 
men tested varied between 
13,800 and 9,000 ohms, 
while the amplification factor 
has an average value of 6.9. 

When used with an anode 
voltage of 120, the valve 
will furnish sufficient power 
to operate an average loud- 
speaker without overloading. 
Used in a speech frequency 


D.E.8. L.F. VALVE. 


Filament chrracteristic:, 5 volts 0.105 ampere, 5.5 volts 0.113 ampere. 
6.0 volts 0.12 amp. re. 


Ano le current 


Actual anode Amplifica- Anode 


ee = ale ae current. Mea tioa Imp-dance, 
Milliamperes, | Milliamp-res. = factor. Uhms. 
K 6.55 13,800 
6.93 13,659 
6.95. 12,500 
6.95 11,100 
6.95 9,390 


Taken with 6 volt: ou filament. 
A 30 


Grid current s arts at about zero grid volts. 
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“A” marked ou the top of the cap. 
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amplifier, a coupling transformer of 4 or 6 to 1 may be 
employed with good results. The valve is not suitable 


for use in a resistance or choke-coupled amplifier because ` 


of its low amplification factor, unless, of course, very 
large amplitudes are being dealt with. 


The D.E.8 H.F. 


The makers rate the valve at 5.5 to 6 volts o.x% ampere 
for the filament, 120 anode volts, amplification factor 
16, and impedance’ 25,000 ohms; the ratio of amplifica- 
tion factor to impedance is, therefore, not quite so good 
as for the L.F. valve. It 
was found that under work- 
ing conditions the amplifica- 
tion factor and impedance 
averaged about 40,000 and 
18 respectively, which is 
quite good for a valve con- 
suming a filament power of 
only 0.7 watt. 

This valve is recommended 
as a detector, when a trans- 
former having a low ratio, 
such as 2.5 to 1, can be 


used. The valve is, how- 
ever, specially produced 
for resistance or choke 


amplifiers, two such stages 
giving a voltage magnifica- 
tion of about 225. 

The valve should not be 
used in the last stage of a 
speech amplifier for two 
reasons. First, its im- 
pedance is too high, and, 
secondly, it will only deal 
effectively with a peak signal 
voltage of about 3. 


The anode pin is easily 


D.E.8. H.F. VALVE. 


Filam`nt characteristics, 5 volts 0.105 ampere, 5.5 volts 0.112 ampere. 
6.0 volts 0.12 ampere. 


Anode curren: 


; Actual anode . Amplifica- Anode 

me at Cai le 3 curent. Hi toi imped ance. 
Milliamp:res. Milliamperes. : factor, Ohms. 
60 0.87 0.87 Q 20.0 50,000 
80 1.56 1.25 ci 18.1 40,000 
100 2.45 1.35 -2 17.0 36,400 
120 3.52 1.66 -3 17.7 34,800 


‘faken with 6 volts on filament. Grid current starts at about zero grid voit: 
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HESE Coils are the most reasonably priced PROTECTED 
plug-in coils on the market. They are neat in appearance, 
and are exceptionally efficient in operation, the distributed 


capacity and high frequency resistance having been reduced 


to a minimum. | 
_ Coil No. ice. Coil No. 
ag ge ee 
25 100 
35 150 
40 200 
45 250 
50 300 
60 | 400 
The Set, 20 to 400 inclusive, £2 10 0 
(List value bought singly, £2 15 9) 


Prices of larger coils on application. 


Publication No. 115 is a 16-page 
booklet containing much useful 
information together with charts 
and dtagrams, which make it a 
particularly interesting and useful 
reference book for all interested in 
the constructional side of Radia. 
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J. STEVENS & CO. (1914) LTD. 


RADIO BRANCH, WOLVERHAMPTON. 


Telephone : 1748 (7 lines). Telegrams : “ Reception, Wolverhampton." : 
London Showrooms : 122/124 Charing Cross Rd., : 


Telephone : Regent 7161-2. Telegrams : ‘' Ajayessoo, Westcent, London.” ; 


London, WwW C.2. 


Gasgow Showrooms: 223, A George’s Road, Glasgow. 


Teepoone : Douglas 2339. Telegrams: Reception, Glasgow.” : 
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Variable Condensers. 


F selectivity and sensitivity are desired in a 

Receiver, low-loss condensers must be used. This 
Condenser is really a low-loss model of the straight 
line wavelength type, in which is incorporated a direct 
reading vernier movement. Compare the price with 
that of any other precision condenser. 


Capacity. Price. 
0002 8/6 
-0003 9/6 
.0005 | 10/6 
.001 13/ 

Tear off 


A: J. STEVENS & CO. (1914) LTD., 
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RADIO BRANCH, WOLVERHAMPTON. 


Please send Publication No. 115. 
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Advertisements for “ The Wireless World ” are only accepted from firms we believe to be thoroughly reliable. 
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Announcement. 


THE 
BIRMINGHAM SMALL ARMS COMPANY LTD., 
SMALL HEATH, BIRMINGHAM, 


This Company has been formed to develop the sale of Radio 
Broadcast Receiving Apparatus. 


Under an agreement with the STANDARD TELEPHONES 
AND CABLES LTD. (formerly Western Electric Company Ltd.), 


7 announce the formation of a new Company to be called 
who are already well known in the radio business, B.S.A. 


BS.A. RADIO LIMITED. 


Radio Ltd. have in preparation a range of apparatus which will 
maintain the reputation which the Birmingham Small Arms 
Company Ltd. already holds for high quality and consistent 
reliability of its products. The combined resources of these two 
Companies are such that the Trade is assured that the products 


of B.S.A. Radio Ltd. will continue to occupy a foremost position 


Issued by 
The Birmingham Small Arms Company Limited 
on behalf of 


in radio development. 
B.S.A. Radio Limited, Small Heath, Birmingham. 


A32 Mention of “ The Wireless World,” when writing to advertisers, will ensure prompt attention. 29 
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Announcement., 


Stondard Telephones and Cables Limited 


(formerly Western Electric Co. Ltd.) of Connaught House, 
Aldwych, London, W.C.2, announce to the Trade that they have 


entered into an agreement with 


THE | 
BIRMINGHAM SMALL ARMS COMPANY LTD. 


of Small Heath, Birmingham, whereby the products of the 


former Company in connection with Radio Broadcast Receiving" 


Apparatus will be distributed by the two Companies in the future. 


The extensive research and development departments which 


.were directly responsible tor so many of the developments in the 


Wireless Industry will now operate for both Companies. 


With the manufacturing and distributing organizations of the 
two Companies available to manufacture and market the present 
and future developments the Trade can be assured of a progressive 
policy and improved service resulting from the active support and 


joint efforts of the two organizations pursuing a common policy. 


Issued by 


Standard Telephones and Cables Limited 


(formerly Western Electric Co. Ltd.), 
Connaught House, Aldwych, W.C.2. 
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THE HAPPY FAMILY 


: QycoS tor? 


- 


Here you see the Ediswan family of to- 
day paying homage to the forefather of 
all radio valves. They think the old chap 
“too quaint for words” but are very 
proud of him and of their direct descent 
—because Dr. Fleming’s original experi- s 
mental valve was born in the Ediswan : 
laboratories where all Ediswan valves 
are born. 
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> : There is a decided affinity, a i 
| rey ' m quite definite link between each 


‘ | N HEDIS YAN 
| 


1 Ediswan Receiving valve- and 
bo Na Ediswan Power valve. The. 
; Receiving valves are supplied 
either H.F. or L.F. and the best 


Power valve to use is shown here. 


The Valves to use. 


Accumulator or 


Receiving. Battery Volts. Power. 
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ARDE PV6 
AR.06 PV8 
Ediswan_ valves are = : With these groups and Ediswan H.T. 
entirely British made. and S Accumulators the ideal is 
attaine 


VALVES | 
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THE EDISON SWAN ELECTRIC CO., LTD., 123-5, QUEEN VICTORIA STREET, LONDON, E.C.‘ 
162-93. 
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PARIS AERIAL DOWN. 

During the heavy snowstorm which 
swept Paris just before Christmas the 
aerial of the Eiffel Tower station col- 
lapsed. The damage was repaired within 
twenty-four hours. 

0000 
NEW BELGIAN BROADCASTING 
STATION. 


An agreement has been reached be- 
tween Radio Belyique and the’ Royal 
Zoological Society, Antwerp, whereby a 
broadcasting station will be erected at 
the Antwerp Zoo. 

According to the Daily Mail, it is 
hoped that the station will be ready by 
the end of February. In addition to 
telaying from the Brussels station, it 
will transmit its own programmes. 

oooo 
TACKLING EUROPEAN ETHER 
PROBLEMS. 

There are growing indications that 
Earope’s overcrowded ether may shortly 
undergo a sufficient clearance to make 
listening to Continental stations more 
vleasurable than it is to-day. The 
Council of the International Radiophone 
Union at Geneva has approved of the new 
plan pat forward at the Brussels Confer- 
ence for the redistribution of wavelengths 
between European broadcasting stations. 

oo00 


THE DUDDELL MEDAL. 
The Physical Society of London has this 
year awarded the Duddell Medal to Mr. 
Albert Campbell, formerly of the National 


Events of the Week in Brief Review. 


Physical Laboratory. Mr. Campbell was 
one of the first to introduce coils of small 
self-capacity in wireless receivers, 

The Duddell Medal is awarded annually 
to those who have advanced the science 
of physical measurements by inventing 
instruments or parts of instruments of 
novel design. 


0000 | 
FAME FOR OLD “ W.W.” CONTRIBUTOR. 
Mr. R. P. Coats, a con- 


Douglas 
tributor to The Wireless World in those 
dim and distant days before the war, has 
just been voted the most popular broad- 
cast announcer in Canada. Mr. Coats, 
who is manager-announcer of CKY, the 
station of the Manitoba Telephone 
System at Winnipeg, has been awarded 
a silver cup in token of his popularity. 
Many of the voters reside in the United 
States. 

voo 


TO FALL OR NOT TO FALL. 


The Edinburgh Corporation is seeking 
powers to make by-laws which may affect 
a number of broadcast listeners. For 
the prevention of danger or obstruction 
to persons nsing any street it is proposed 
to forbid the erection of posts, tubes, 
aerials, or any other apparatus in con- 
nection with wireless telegraphy or tele- 
phony “stretched or placed on or over any 
premises and liable to fall on to any 
street or public place.” 

We can imagine hot disputes on whether 
an aerial is “liable to fall” or not. 


THOSE LOUD LOUD-SPEAKERS. 


Guildford tradesmen who have re- 
sorted to the wily charms of the loud- 
speaker to entice prospective customers 
will probably have to direct their energy 
into other channels in the near futare. 
The Guildford Town Council has asked 
the Home Secretary whether he will con- 
firm a by-law regarding the use of wire- 
less loud-speakers outside business 
premises for advertisement purposes. 


0000 


OPENING OF THE RUGBY STATION. 


Very appropriately, on New Year's 
Day, the Empire Wireless Station at 
Rugby made its bow to the world. The 
largest valve transmitter in existence, 
Rugby has proved its ability to communi- 
cate with all parts of the globe. During 
the tests, completed in December, excel- 
lent signals were picked up in Australia, 
New Zealand, Java, China, South Africa, 
and Canada. Without exception, all the 
receiving stations commented favourably 
upon the strength and quality of Rugby's 
transmission. 

The immediate tasks of the new station 
are commercial and official. The Leafield 
Press transmissions have been taken over, 
while long-distance code and ship work 
are also being undertaken. All amateurs 


will watch Rugby’s performance with in- 
terest during 1926, particularly in regard 
to the telephony experiments which are 
shortly to be made. 


AMATEURS IN NAVAL WIRELESS TESTS. H.M.S. Yarmouth, now on her way to Hong Kong. During the voyage, we under- 


Stand, the vessel will endeavour to maintain short-wave communication with amateurs in this country. Co-operation between 
Government services and wireless amateurs has already proved successful in America. 
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RADIO DINNER DANCE. 


The festive season, now in full swing, 
is the appropriate time for holding those 
social events which strengthen the ties 
of fellowship in club life. This has been 
realised by The Wireless and Experi- 
mental Associntion, who are giving a 
Radio Dinner Dance at the Crown Hall, 
Holborn Restaurant, on Saturday, Janu- 
ary 16th. Captain P. P. Eckersicy has 
kindly consented to take the chair, and 
among the prominent personalities who 
will grace the assembly will be John 
Henry, Esq. 

The dinner will begin at 7.20 sharp, 
dancing beginning at 9.20 and continu- 
ing until midnight. Dinner and dance 
tickets are 10s. 6d. each; for the dance 
only, 4s. | They are obtainable, together 
with fuller particulars, from Mr. A. W. 


Knight, 167, Rye Lane, Peckham, S.E.5. 


0000 


BROADCASTING AND THE BOOK 
TRADE. 


In spite of predictions that the advent 
of broadcasting would seriously affect the 
sale of books, publishers’ records show 
that in 1925 more books were published 
than in any previous year. 


oooo 


WIRELESS ON AMERICAN FARMS. 


ee 
. 


FORTHCOMING EVENTS. 


Wireless ' 
World 


WEDNESDAY, JANUARY 6th. 
Inatitution of Electrical Engineers (Wire- 
lesa Section). At 6 p.m, (light refresh- 


ments at 5.30). At the Institution, 
Savoy Place, W.C.2. Lecture with 
Demonstration: ° Frequency Variations 


in Thermiunte Generators.” 
Barnsley and District Wireless Association. 
At 8 p.m. At 22, Market Street 
Reception on Low Wares. 


THURSDAY, JANUARY 7th. 


Institution of Electrical Engineers.— At 
6 p.m. (light refreshments at 5.30). 
At the Institution, Savoy Place, W.C.2. 
Lecture: ‘Past, Present and Future 
Developments in Wireless Telephony.” 
By Captain P. P. Eckersley. 


FRIDAY, JANUARY 8th. 


Sheficld and District Wireless eis ed 
ie 


At 7.30 p.m. At the Dept. of App 
Science, St. George's Square. Expcri- 
mentul Work. (3) Measurement of 
Capacity and Inductance. 

Leeda Radio Society.—At 8 p.m. In the 
Physics Laboratory, Leeds University. 
Lecture: “Electro Magnetie-Induction ” 
(Illustrated). By Mr. S. Ewlea, M.A. 


(Cumb.). (Admission frec by ticket 
from Hon. Secretary, 6, Roberts 
Avenue). ' 


MONDAY, JANUARY 1ith. 
Swansea Rodio Socicty.—General Talk by 
Mr. Jenkins (of the British Broadcast- 
ang Company)... . ; 
WEDNESDAY, JANUARY 13th. 
Rudio Society of Great Britain.—Informal 
Meetiny.—At 6 p.m. At the Institution 
of Electrical Engineers, Savoy Place, 
W.C.2 . 
THURSDAY, JANUARY 14th. 
Liverpool Wirclerr Soricty.—At 7.30 p.m. 


OO e@oregveses 
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years. During the year 1923 the number 
of sets installed on farms amounted to 
145,000 ; during 1924, 365,000, and in 1925 
ca The State of Illinois heads the 
ist. 
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BRITISH INDUSTRIES FAIR, 


Rapid progress is being made with the 
organisation of the British Industries 
Fair, at which, it is understood, a num- 
ber of leading wireless manufacturers will — 
be represented. The Fair opens next 
month concurrently in London and Bir- 
mingham. | 

The London event will take place at 
the White City, where most of the avail- 
able space has already been booked. In 
Birmingham the exhibition will be staged 
at Castle Bromwich. 


co00 
MORAL BROADCASTING. ' 


A movement to establish high moral 
standards in the conduct of broadcasting 
is being set afoot by the Chicago Broad- 
casters’ Association. A code of ethics has 
been prepared, says the Scientific Ameri- 
can, based on the principle that broad- 
casting is a public service. One of the 
principal clauses in the code runs: “ To 
realise that a broadcasting station 1S 
ambitious to succeed, but that it is first 


: as At e koyal Institution. Lecture: : : : 7 
The American farmer's appreciation ; aoe oe Ry Prof. E. W. Marchant, an ethical enterprise and wisheS no ae 
of broadcasting is shown by statistics ; D.Sc., M.L.E.E. (President). cess that is not founded on the highes 


prepared in regard to the last three 
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justice and morality.” 


THE PROPOSED WIRELESS INSTITUTE. 


Many readers will be interested in the 


Section of the Institution of Electrical Engineers. 
qualified professional wireless engineers are 


HE Committee of the Wireless Section of the Institution 
of Electrical Engineers has further carefully considered 
the proposal for a new Institute of Wireless Engineers 

and is definitely of the opinion that the interests of qualified 


professional wireless engineers are best served by the Institution 


of Electrical Engineers. The Wireless Section of the Institution 
has already deprecated the formation of a new Institute of Wire- 
less Engineers, and feels confident that it is unnecessary and 
will not be supported by representative and qualified professional 
wireless engineers. 

The Institution of Electrical] Engineers has already explained 
that an engineer with adequate wireless qualifications can hecome 
a Corporate Member of the Institution, and that other wireless 
engineers not reaching that standard are eligible as graduates, 
and as such can attend all meetings of the Wireless Section as 
well as those of the Institution. 

The Committee have taken into consideration the suggestions 
arising out of the previous correspondence on this subject which 
appeared in the Press, and with a view to improving and extend- 
ing the activities of the Wireless Section, and making it more 
definitely representative of professional wireless engineers, the 
Committee submitted the following recommendations which have 
been approved by the Council of the Institution :— 

(1) While it is essential that the standard of qualifications for 
membership of the Institution should he maintained, more 
opportunity is to be afforded to the physicist engaged in wire- 
less work to become a member of the Institution. 

Applications for membership of the Institution based upon the 
usual general scientific training and wireless professional qualifi- 
cations to be referred by the Secretary to a Wireless Section 
Membership Sub-Committee which will make reports and re- 
commendations for the guidance of the Membership Committee 
of the Council. 

(2) The qualifications for membership of the Wireless Section 
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statement, printed below, which has been issued by the Wireless 


The opinion is advanced that the interesis of 
best served by the present Institution. 


to remain as at present, viz.: “that he is a member of the 
Institution and is actively engaged in the study, design, manu- 
facture, or operation cf Wireless or High Frequency Engineering 
Apparatus,” and the Wireless Section Membership Sub-Commit- 
tee to scrutinise all new applications for membership of the 
Wireless Section and decide who shali be admitted to it. 

The Sub-Committee to be authorised to call for full parti- 
culars as to the nature of the study undertaken by an applicant 
or for particulars of his work in design, manufacture, or opera- 
tion in order to satisfy themselves that the applicant is properly. 
qualified in Wireless Engineering. 

(3) The fact to be emphasised and more widely published that 
the mectings of the Wireless Section are open to all members. 
of the Institution. 

(4) The Wireless Section Committee to get into direct touch 
with the local centre committees for the purpose of ascertaining 
the possibility of — 

(a) Starting local wireless sections. 

(b) Stimulating efforts to produce local wireless papers. 

(c) Suggesting ‘the reading of available suitable papers, or 
giving of lectures, at local centres. 

(5) Each local wireless section, when properly constituted, to 
be entitled to elect or nominate one wireless member to the 
Wireless Section Committee. For this purpose a local wireless 
section shall consist of at least 15 members, who must already 
be members of the main Wireless Section. 

(6) The papers and the discussions of the Wireless Section 
and other wireless papers, in addition to appearing in the Journal 
of the Institution, to be issued separately in the form of 
“ Proceedings of the Wireless Section.” 

(7) The Chairman of the Wireless Committee to be an ex- 
officio member of Council, in the same way as are the chair- 
men of local centres, as soon as the necessary alterations to the 
bve-laws can be made, but in the meantime he will be invited 
to attend al] meetings of the Council. 
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PHOTOELECTRIC VALVES. 


A New Development of the Thermionic Valve. 
By A. DINSDALE. 


OR some years it has been known to scientists that 
when a ray of light falls upon certain metals, 
notably those of the so-called alkali group, such as 

sodium and potassium, electrons are emitted. Such an 
electron stream, as those readers will know who have 
some technical knowledge of the internal action 
of valves, constitutes an electric current, and 
the phenomenon has been termed the ‘‘ photo- 
electric effect.’’ 

On account of the minuteness of the current 
produced, this photoelectric effect has remained 
more or less a scientific curiosity, rarely made 
use of outside the laboratory, until the develop- 
ment of thermionic valves permitted the amplifi- 
cation of the current to such an extent that it 
could be usefully employed. G. du Prell (Ann. 
der Physik, No. 3,, 1923), G. Ferrié (Comptes 
Rendus, November sth, 1923), and others 
showed how photoelectric and other impulses 
of similar dimensions could be magnified as 
high as a million times by means of a single 
valve. 

Commercia! Development. 

For such work, however, careful installa- 
tion, and even special valves are necessary for 
best results, and in order to simplify the opera- 
ton and adapt the photoelectric cell for use by 
untraned operators, V. K. Zworykin, of the 
Research Department, W estinghouse Electric 
Co., East Pittsburg, Pa., has developed the 
special device shown in the accompanying 
illustration. 

The type of device illustrated consists simply 
of an ordinary three-electrode valve with a 
photoelectric cell included within the glass bulb, 


The photoelectric 


In the centre of the top part of the tube can be seen a 
wire ‘‘ electron collector. This is connected to the 
plate. The collector and the metallic coating constitute 
the photoelectric cell, and it is carefully shielded from the 


lower or valve portion of the tube, so that there shall 


be no possibility of light from the filament fall- 
ing upon the sensitive coating. i 

In the four-electrode type, the filament is 
surrounded by an open mesh grid, which is in turn 
surrounded by a fine mesh grid, and the whole 
group is enclosed by the plate. The two grids 
and the plate are co-axial. In this case it is 
the second or fine mesh grid which is in elec- 
trical contact with the metallic coating, the 
plate being in contact with the collector, as 


before. 
Current Output. 


Mr. Zworvkin describes several methods of 
connection which are possible, the simplest 
being that used in conjunction with the three- 
electrode instrument, and shown diagrammatic- 
ally in the figure. A grid resistance of high 
value (10 to 15 megohms) is connected between 
the grid and the negative terminal of the grid 
biasing battery, which is also of high value 
(30 to 45 volts). The value of the H.T. ap- 
plied to the plate of this particular valve is 
between go and 150 volts, and a relay is in- 
cluded in the plate circuit, this latter for the 
operation of external circuits. 

Under the above conditions, with carefully 
adjusted potentials and with the photoelectric 
cell in darkness, the highly negatively charged 
grid blocks the flow of electrons from the fila- 
ment to the plate, and hence no current will flow 


but in another type described by Mr. Zworykin, valve. showing the in the external plate circuit. 


elec alre i , active coatin 
a four-clectrode valve is employed. In both active coatin 


h : p 
ulb a4 If, now, a ray of light falls upon the sensi- 


es the filament is of the oxide-coated dull the electron collecting tive coating of the photoelectric cell, a stream 


emitter variety, Operated at a temperature so he plate of the valve Of photo-electrons will flow from the coating 


low that there is no visible glow. This feature 

is necessary on account of the close proximity of the 

sensitive photoelectric cell. 

Constructional Details — 
and Circuits. 


SENSITIVE COATING 


In the three-electrode in- 
strument, the filament is 
surrounded by the usual form 
of grid and plate. The in- 
side of the upper or spheric- 
ally shaped part of the bulb 
is coated with photoelectric 

substance (in this case 

þ--------4 , : 
iah cannccilous for in- potassium hydroxide), and 
more rea tae nthe the coating is connected, in- 
co ngon the cide the bulb, to the grid. 


LOCAL 
CIRCUIT 


to the collector. Since the coating is in elec- 
trical contact with the grid, this electron flow will 
discharge the grid, z.e., draw current from it. This 
flow of current from the grid to the plate will produce a 
voltage drop across the grid resistance which will lower 
the potential of the grid. This will upset the careful 
balance of the circuit, stop the blocking action of the grid, 
and permit an electron flow from the filament to the plate. 
The amount of current which will fow in the external 
plate circuit depends upon the rate of discharge of photo- 
electrons, 7.¢., the degree of illumination of the photo- 
electric cell, and the extent of the negative charge receiverl 
by the grid through the resistance. 

With such an arangement, using a hard valve, an out- 
put of the order of one milliampere can be obtained. 
For higher outputs, Mr. Zworykin uses the four-electrode 
type of valve, using the first grid as an anode with a 
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Photoelectric Valves.— , 

low potential (about 30 volts positive). The second grid 
and plate are connected as before. By a proper choice 
of spacing between electrodes and grid mesh, it is pos- 
sible to obtain a good relationship between the degree 
of illumination and current output within certain limits. 
A continuous output of five milliamperes has been 
obtained, the limiting factor being the heat developed 
within the photoelectric cell. Since alkali metals are 
highly volatile, overheating of the cell distills the metallic 
coating on the transparent and insulating parts. It is 
stated, however, that this can be remedied to a great 
extent by improved construction. 

The photoelectric cell, of course, has a time lag, 
which, in the case of one tube made as described above, 
was of the order of one ten-thousandth of a second, by 
calculation, and this was verified experimentally up to a 
frequency of 3,000 cycles. Mr. Zworykin states that 
this value can be considerably reduced by diminishing the 
capacity of the second grid and increasing the voltage 
factor on the first grid. . 


Practical Applications. 


As described above, the Zworykin tube operates as a 


light detector, but, by reversing connections, it can be’ 


made to operate in the reverse manner, so that, with a 


Wireless 
: World 


steady light falling upon the photoelectric cell, no current ` 


flows in the external plate circuit. When adjusted in such 
a manner, the slightest variation in light value will upset 
the balance of the circuiteand allow plate current to flow. 

The new tube was demonstrated to the public in Octo- 
ber, at the New York Electrical Show, held in Grand 
Central Palace, the particular application in this case 
being as a smoke detector. The tube was set up in a 
suitable position so that a beam of light fell on the cell 


FRENCH TIME 


From January Ist, 1926, the time signals from the Eiffel 
Tower (FL), and Bordeaux, Lafayette (LY) were altered to 
the times given in the table below :—: 


| Station. | Wayelength. 


No. | G.M.T Signal. 
1 | 0800 International and Rhyth. 
mic Signals FL 2650 spar'!:. 

2 | 9800 Do. do. LY 18900 C.W. 
3 | 0930 International ........ FI 2650 spark. 
4 | 2000 International and Rhyth- 

mic Signals ........ LY 18900 C.W. 
5 | 2245 Old Semi - Automatic 

Signal «vesseceeeeed "FL 2650 spark. 


Lyons (YN) will no longer transınit time signals. 

This series will continue in force for four months, after which 
it is probable that No. 3 may be withdrawn and No. 5 
replaced by an issue of the International and Rhythmic Signals 
from FL simultaneously with LY at 2000 G.M.T. By that 
time it is anticipated that the spark transmissions from FL will 
be replaced by modulated C.W. 

The signals in issues Nos. l and 4 are as follow ;— 

(a) Preliminary signal. 

(4) Times of issue of rhythmic signal of the previous day as 
determined by the Bureau International de l'Heure, Paris. 

(r) Commencing at 7h. 57m. 55s.. the International Signal as 
hitherto, except that the three dashes which have constituted 
the time signal are to be replaced by six dots, commencing at 
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from a projector situated some distance away. In the 
plate circuit of the tube was connected an ordinary 150 
ohm telegraph relay, the contacts of which closed an 
alarm circuit. Under the conditions of the demonstra- 
tion, anything which came between the beam of light and 
the cell caused the device to function, closed the relay 
contacts, and sounded the alarm. So sensitive was the 
apparatus, in fact, that a whisp of cigarette smoke, pass- 
ing across the light beam, caused sufficient shadow to 
fall on the photoelectric cell to trigger off the alarm. 
This demonstration proved conclusively that the apparatus 
is vely suitable for use as an automatic fire alarm in 
unattended buildings, warehouses, etc. The device 
worked equally well with either artificial light or reflected 
daylight. 

In addition, this new invention can be used in con- 
nection with variations of light intensity for any pur- 
pose, such as the exact scientific matching of colours, the 
detection of flaws in tinplate and textiles, the switching 
on of street lights at sunset and extinguishing them at 
dawn, and for innumerable other applications. 

In the latest and most improved Zworykin tubes. the 
time lag has been reduced to the order of one-one- 
hundred-thousandth part of a seconil, a reaction so in- 
credibly rapid that new and important possibilities imme- 
diately become apparent in the direction of the trans- 
mission of photographs and even moving pictures by 
wireless. This is so because, when incorporated in a 
suitable circuit, the device will send out radio impulses 
of any desired frequency in direct proportion to the 
amount of light falling upon the photoelectric cell. 

Another suggested application of the invention is in 
connection with an entirely new type of microphone for 
broadcasting purposes, which would respond equally to 
all frequencies. 


SIGNALS. 


the seconds 55.0, 56.0, 57.0, 58.0, 59.0, 
about 0.2 second, 

(d) Commencing at 8h. 1m. 0s., a new rhythmic issue of 
306 signals, falling as follows :— 


60.0, and lasting each 


Im. Os., 1st dash followed by 60 dots. 
2m. 0s., 62nd ,, a "E 
3m. 0s., 123rd_ ,, a ae 
4m. Os., 184th 29 ‘ay ee 
5m. 0s., 245th ,, a ce ay 


6m. 0s., 306th ,, 


The commencements of all these signals are to be evenly 
spaced; the commencements of the dashes are intended to fall 
precisely at the commencements of the seconds of mean time, 
and they will be each about one half-second in duration; the 
dots will be about one-fifth of a second in duration, 

Issues Nos. 2 and 3 will take the same form as hitherto, 
and for ordinary users the only service withdrawn is the old 
semi-automatic service from FL at 1045 G.M.T. 

In addition to the above, signals similar to No. 1 will be 
made at 0800 and 2000 G.M.T. simultaneously from FL and 
LY, on 32 metres and 75 metres. during the four months proba- 
tionary period. After that period it is probable that one of 
these wavelengths will be suppressed and ike other permanently 
retained. The probationary period of four months is adopted for 
the purpose of ascertaining how far the new issues meet both 
general and scientific requirements, and any communications on 
the subject may be addressed to the Director, Bureau Inter- 
national de Heure, Observatoire National, Paris, or to. the 
President, International Time Commission, Royal Observatory, 
Edinburgh. 
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A Section Devoted to the Practical’ Assistance of the Beginner. 


H.F. STABILITY. 


There can be little doubt that the 
most difficult problem confronting the 
designer of a tuned H.F. amplifier 
intended to operate on the broadcast 
wavelengths is that of preventing 
self-oscillation. It has already been 
pointed out in these notes that, if the 
aerial coupling is loosened sufficiently 
to be effective, even a single amplify- 
ing valve will oscillate when its 
anode circuit 1s brought approximately 
into tune. Some artificial stabilising 
Jevice therefore becomes necessary ; 
of these, the so-called ‘‘ neutrodyne `’ 
and various damping methods have 
already been discussed. 

There are several other alternatives 
onen to the amateur constructor, one 
of which is shown in Fig. r. In 
this case a loosely-coupled H.F. 
transformer with a tuned secondary 
winding is used between the H.F. 
and detector valves. If the coupling 
between these two windings is 
gradually reduced, a point will be 
reached where the valve and its 
associated circuits will no longer tend 
to oscillate, due to the fact that the 
primary or anode cireuit may be said 
to no longer form a part of the tuned 
circuit ; thus conditions necessary for 


Fig. 1—H.F. amplifier—detector with 
toose—couapled transformer. 


self-oscillation no longer exist. It 
is obvious, however, that if the 
coupling is reduced excessively, the 
amount of energy handed on to the 
succeeding valve will be reduced to 
such an extent that the overall ampli- 
fication obtainable will þe small. 
The best results will be obtained when 


Fig. 2.—Stabie H.F. amplifier—detector. 


the coupling is just weak enough to 
prevent self-osciliation, but, unfor- 
tunately, this adjustment will only 
remain correct over a very narrow 
band of wavelengths. 

The scheme has the advantage that 
ordinary plug-in coils, in the usual 
two-coil holder, may be used as a 
transformer. The correct size for 
the primary will best be found by 
experiment ; this will generally have 
a considerably smaller number of 
turns than will the secondary. 


An ingenious adaption of this prin-. 


ciple has been used in an American 
receiver; in this case the transformer 
coupling shaft is connected to the 
tuning condenser through a reduction 
gear, in such a way that the coupling 
will be approximately right for ans 
setting of the condenser. 

In Fig. 2 is shown another and 
obvious method of ensuring stability 
in an H.F. amplifier. Here an 


aperiodic and heavily-damped trans- 
former is used to transfer energy from 
the anode circuit of the first valve to 
the grid of the second. Both these 
valves are functioning as high- 
frequency amplifiers, and as. in 
neither case do we have a sequence 
of tuned grid and plate circuits, there 
will be no tendency towards self- 
oscillation, provided that there is not 
an excessive amount of magnetic 
coupling between the coils. 

The disadvantages of this arrange- 
ment are that the amplification given 
by the- untuned stage is small, and 
that it does not contribute anything 
towards the overall selectivity of the 
receiver. This latter point may, to a 
certain extent, be compensated for by 
a reduction of coupling between 
aerial and grid coils, and general 
attention to the selectivity of the 
tuned circuits, 

In the receiver shown, reaction 
may be introduced, if required, 
between the anode circuit of the 
detector valve and either the tuned 
anode or grid coils. 
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“REFLEX ” ADJUSTMENTS. 


It may sometimes happen that. 
when the contact is removed from the 
crystal detector in a reflex receiver. 
an actual increase in signal strength 
is noticeable. This is due to the fact 
that damping is reduced when the 
crystal circuit is broken, and the 
valve tends to approach more nearly 
to the oscillation point, the whole re- 
ceiver thus becoming more sensitive. 
The valve itself will be rectifying 
on the ‘‘ bottom bend.” Such 
svmptoms, of course, indicate a seri- 
ous fault, as the set is obviously not 
functioning as a dual amplifier. 

The trouble may be due to an in- 
sensitive crystal, or to incorrect 
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values of high- and low-tension volt- 
ages applied to the valve; in these 
cases the remedy is obvious. Pos- 
sibly the design of the high-fre- 


quency coupling between the valve, 


and crystal is faulty; this is a very 
fruitful source of trouble. Many of 
the coupling devices suggested will 
operate best with a detector of com- 
paratively high resistance, such as the 
perikon, or carborundum-steel com- 


bination, and are hardly suitable for. 


the more popular galena crystals. 


0000 


THE MASTER-SWITCH. 


It is generally admitted that the 
life of bright emitter valves is con- 
siderably reduced by the sudden ap- 
plication of the full filament voltage, 
and one is generally advised to turn 
on the filament rheostat gradually. 
If this precaution is to be observed, 
the use of a ‘‘ master switch’’ to put 
the set into operation is not permis- 
sible, but a variable master resist- 
ance, controlling all the valves, may 
be used in its place. 

Dull emitter valves, with filaments 
working at low temperatures, prob- 
ably do not call for this refinement, 
and the use of a switch, inserted in 
the positive L.T. lead, will be found 
convenient, as, by its use, those with 
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absolutely no technical knowledge 
may be trusted to put the set into 
operation. In the case of a multi- 
aes receiver fitted with separate 
ilament controls, much tiresome turn- 
ing of rheostat knobs will be avoided. 
It should be remembered that the 
manufacturers of certain types of 


-= dry-battery valves, consuming 0.06 


ampere, recommend a gradual appli- 
cation of filament current, so this 
arrangement can hardly be recom- 
mended where this particular class of 
valve is used. 
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COMMON FAULTS. 


Experience shows that a very large 
proportion of the faults which de- 
velop in a valve receiver are to be 


traced directly to the batteries, either 


high or low tension, but more often 
to the former. Accordingly, when 
trouble develops these should first of 
all be suspected, and without doubt 
the simplest method of ascertaining 
whether this suspicion is justified or 
not is the use of a suitable voltmeter, 
which should be applied when the 
batteries are actually supplying 
current ; ‘‘ open-circuit ’’ tests are of 
little value; at any rate, in the case 
of the L.T. accumulator. Dirty and 
corroded connections on this battery 
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often give rise to complete or inter- 
mittent failure of signals. 

Another most fruitful source of 
trouble is found to lie in faulty or 
loose contacts. These may be looked 
for at various points, particularly in 
the valve pins, which should be 
scraped bright and slightly opened 
out to ensure their fitting tightly into 
their sockets. The same remarks 
apply to the plugs of removable coils 
and H.F.. transformers. Flexible 
wire connections to the moving 
sockets of coil holders are an equally 
prolific source of trouble. 

Even the best intervalve low-fre- 
quency transformers are likely to 
break down after a few months’ use, 
and many cases of complete lack of 
signals are found to be due to a 
breakdown in the primary windings. 
Incidentally, it is understood that im- 
proved methods of manufacture are 
now being applied to these com- 
ponents, so it is to be hoped that this 
all-too-commgn trouble will soon be- 
come less frequent. 

No attempt has been mnde to 
enumerate all the possible causes of 


” failure to obtain signals; the above- | 


mentioned faults are those which ex- 
perience shows are most likely to 
arise in dealing with a set properly 
constructed with good components. 


No. 13.—An Armstrong Super-regenerative Receiver. 


For the benefit of readers who find difficulty in reading circuit diagrams we are giving weekly a 


series of sketches showing kow the complete circuits of typ 


by step. 


* cones osciliat circuit, connected 

sen gra and ent of a valve. 

A snort $ ndoor penal or a frame, is 

» partiy to minimise the risk 
ay eant interference by 
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lected in the low-potential 
grid return lead. 


a QOQ 


ical wireless receivers are buill up step 


The “super-regenerative’” principle has greai possibilities, particularly on the shorter 
wavelengths. 


HT. 


The plate circuit is completed oN 


on coil coupled (gen 
with the grid cal i A battery, bin) 


the long-wave reaction coll, in the order 
stated. 
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the life of the valve 


The utility of this or any thermionic valve depends entirely 
upon its treatment of the electronic flow. Positive efficiency 
in electronic emission is necessary for perfect control of sound 
values over long distance. 


The CLEARTRON-built anode—protected by patents pending — 

develops a specially constructed path which promotes and 

sustains greater and more uniform electronic flow. Actually, 

CLEARTRON valves afford a forty to sixty per cent. increase 

in electron output and consequently a definite superiority in - ; 
_ distance and volume. 
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C.T.o8 and Cras the Ironclad Guarantee C.T.25 and C.T25B 
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‘Phone: Regent 2231/2. 


BRITISH 


invites the full confidence of the pur- 
chaser. He is definitely assured of more 
than ordinary satisfaction or instant 
replacement. CLEARTRON guarantees 
greater distance, volume and purity, and 
keener selectivity. 

Write for particulars and specifications of 
the CLEARTRON Console Master Speaker. 


CLEARTRON RADIO LIMITED 


1 CHARING CROSS, LONDON 
ann BIRMINGHAM 
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A volume of particular interest to every wireless enthusiast, 
contajning amongst a mass of other features the following 
special items: 
CALL SIGNS of ALL AMATEUR TRANSMITTING STATIONS 


in Great Britain, France, Holiand, Germany, Sweden, Finiand, 
Italy, Spain, South Africa, India, Australia, New Zealand, and 
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America: 
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RECEIVER CIRCUITS (16 pages of diagrams and 
OSSARY OF TECHNICAL TERMS: CL 


ASSIFIED 


DIRECTORY OF MANUFACTURERS: VALVE DATA, USEFUL 
TABLES, FORMUL#& and INFORMATION on all subjects of 
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twelve months. 
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© The Wireless World’’ can be 
of real service to all readers. 
NUMBERED ADDRESSES. 

(1) The miscellaneous advertisement 
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way of buying, sélling or exchanging wireless 
apparatus. By means of Box Numbers 
letters can be sent to “ The Wireless World ”’ 
office and forwarded to.your own address. 
A fee of 6d. covers this service. 

DEPOSIT SYSTEM. 

(2) Readers who do not wish to send 

money to’ unknown persons may deal in 


T the are three ways in which 


perfect safety by availing themselves of our 
special Deposit System. Full particulars 
are given under the Miscellaneous 
Advertisement Notices. 

SALE OF UNLICENSED SETS. 

(3) Special arrangements are also made 
for the sale of readers’ home-constructed 
unlicensed apparatus through the medium of 
“The Wireless World,” which arranges all 
details connected with royalties. See details 
an First Miscellaneous Advertisement page. 
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By ELLISON HAWKS, F.R.A.S. _ 
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In this series of articles it is proposed to outline the development of wireless science and to describe 
briefly thc researches of men who have laid the foundations of our knowledge of magnetism and 
electricity. The series will conclude with a short account of the discoveries of contemporary workers 

in the field of wireless science. l 


l.—William Gilbert. 


HE story of the invention and development of a 
practical system of communication without wires 
is one of the most remarkable in the annals of 
science. Almost everyone knows that radio is not the 
outcome of the work of any one man, as is sometimes 
erroneously stated, but is the result of the labour of a 
number of scientists. l l 
There is no better methód of following the progress 
of any science than by studying the lives of these pioneers, 
who marked out the trail across the unknown land. In 
any stage play the characters make the show. The 
scenery and setting, whilst important, would be useless 
without the human element. So it is with the story 
of science—and more par- 
ticularly so, perhaps, with f 
wireless. By studying the 
lives of those who devoted 
themselves to the work, we 
are better able to appreciate 
how this great science has 
ben built up, and this 
knowledge helps us to 
realise the vast amount of 
labour and research that has 
been necessary to achieve 
our present results. It 
helps us, also, to understand 
something of the funda- 
mental physical laws that 
lie behind even the faintest 
click of a Morse ‘‘ dot ’’ or 
“dash °? heard in our re- 
ceiver. 
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Difficulties of Pioneer 
Research. 


The discovery of wireless 
came about by gradual 
evolution. It was more 
particularly the result of 
the combined efforts of 
many eager minds, who for 
a hundred years had been 
striving to grasp the prize 
held out to them. Success 
was only made possible by 
Persistent and thoughtful 


difficulties and by overcoming obstacles that were at 
first regarded as insurmountable. Attention to detail, 
and more particularly. patience and perseverance, were 

also important qualifications of these early workers. 
Fortune did not favour any one of them with chance 
discoveries leading by a short-cut to such brilliant achieve- 
ments as radiotelephony or super-regeneration. Indeed, 
developments have been on lines clearly recognised in 
every other field of scientific achievement. Watt’s in- 
vention of the separate condenser, which led to the 
triumph of the steam engine, was no accident. It was 
the outcome of close and continuous study ; the final step 
in a long journey—a step that could never have been 
taken had not-the road that 


SERS es Nee She ay TED OOSTE ETEEN rere led to it been carefully and 


Ky thoughtfully traversed. 
l Palissy’s discovery of the 
= process of enamelling 
+» earthenware, Gottlieb Daim- 
ler’s internal combustion en- 
gine, the Curies’ discovery 
| of radium, the. Wrights’ first 
» aeroplane. These and a 
hundred other instances illus- 
_ trate that steady and per- 
| sistent research alone results 
| in the reward of discovery— 
` the right to universal recog- 
nition as a benefactor to 
mankind or the builder of a 
‘new science. 


| | Early Studies in 
| Magnetism. 


As everyone knows, mag- 
netism plays an all-important 
part in radio. Most of us 
studied magnetism at school, 
where we learned that there 
are two kinds of magnets: 
(1) the permanent magnet, 
and (2) the electro-magnet. 
A specimen of the former 
may be bought at any tov- 
shop, while the latter has a 
wide application, being used 
for many commercial pur- 


study, by the_ conquest of William Gilbert (1540-1603). poses, ranging from ringing 
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The Pioneers of Wireless.— 

a housebell to providing great motive power by means of 
large electric motors: Permanent magnets were known in 
olden days, and were regarded as objects of curiosity by 
the people of many nations. An iron ore, possessing the 
peculiar property ofattracting iron, and called the ‘‘ lode- 
stone,’’ is mentioned im ancient Chinese records, and is 
referred to by early Greek and Roman writers. 

No serious study of magnetism was. made until the 
time of (Queen Elizabeth, however, when Dr. Gilbert in- 
vestigated the subject and published his famous book. 

William Gilbert (1540-1603), or Gilberd as he some- 
times spelled his name, was the son of Hierom Gilberd, 
a Suffolk gentleman and Recorder of Colchester. William 
was born on May 24th, 1540, at Colchester, then a fish- 
ing centre on the banks of the river Colne. ` Little is 
known of his boyhood, but at 14 years of age he entered 
St. John’s College, Cambridge, and matriculated four 
years later. He was elected a Fellow of his college on 
March 21st, 1561, and later became examiner in mathe- 
matics. ~ In 1564 he graduated M.A. and took his degree 
of Doctor of Medicine in 1569, becoming a Senior of his 
college on December 21st, 1569. Having spent three 
years travelling through Europe, he took a house at St. 
Peter’s Hill, London, and commenced to practice in 1573. 
Three years later he became a Fellow of the College of 
Physicians, of which Institution he became President in 
1599. He was appointed physician to Queen Elizabeth 
in 1601, and to James I. on his accession, and these 
appointments resulted in his attaining a considerable 
practice, 


Deviations of the Compass. 


Gilbert was not content to follow medicine only, how- 
ever; he was intensely interested in the magnet and in 
elementary electricity, and spent his spare time in study- 
ing these subjects. 

At this time the behaviour of the magnet was some- 
what of a mystery. Columbus and Cabot had noticed 
that the compass needle did not always point directly to 
true north. Robert Norman had discovered, too, that 
the needle dipped and that the dip varied according to 
the latitude. These phenomena were without explana- 
tion, although many theories had been advanced to 
account for them. Some thought the Pole Star acted as 
an attractive force to the needle; others that there was 
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an immense island *of magnetic ore in the Arctic, which 
attracted the needle. It was even told how, when a 
vessel approached this island, all the bolts and nails that 
held the timbers together flew out and the ship fell to 
pieces | 


‘ De Magnete.” 


The credulous believed these stories, but not so Gilbert. 
Casting legend and superstition aside, he collected the 
observations of Sir Francis Drake and others of his 
friends, who at his request closely observed the behaviour 
of the compass when sailing through distant seas. In 
1600 he published the result of his investigations in his 
famous volume De Magnete, which incidentally was the 
lirst great physical work to be published in England. 
‘The book commences with a summary of existing know- 
ledge about the magnet, and gives some account of the 
lodestone. This is followed by an investigation into the 
properties of magnets, illustrated by diagrams and ex- 
periments. Gilbert deals with the power of attraction, 
its direction and relation to the poles of the earth, and 
its variation and declination. He points out the prac- 
tical bearing of these points on navigation, and suggests 
how declination may be used in discovering latitude at 
sea. He comes to the conclusion that the phenomena of 
magnetism are explained by regarding the earth as a vast 
spherical magnet, and he verified this theory by experi- 
ments, which incidentally cost him £500. SO 

De Magnete aroused considerable interest in scientific 
circles, and Gilbert’s merit as an investigator was at once 
recognised, both in England and on the Continent. He 
did not long enjoy the reward of his labour, however, 
for he died of the plague on November 30th, 1603. 

Although Gilbert’s contemporary, Sir Francis Bacon, 
saw fit to belittle his work and to regard him as a man 
who ‘‘ made a whole philosophy out of observations on 
a lodestone,’’ the famous Galileo recognised his gemius 
and scientific attainment when he wrote, ‘‘ I extremely 
admire and envy the author of De Magnete.” 

Thousands of listeners may never have heard of Gilbert 
or his work, and yet this learned Elizabethan was one 
of the pioneers whose researches enable us to enjoy our 
nightly broadcast concert or speech. He made a definite 
step forward in the early study of the subject of mag- 
netism, and, with Dryden, we realise that ‘‘ Gilbert shall 
live till lodestones cease to draw.” 
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8WAG. Holland: 2PZ. Italy: 1BD. 
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Mexico: 9A, LAA, 1AX, 1B, 1K. 
wail: FX1. Cuba: 
Rico: 4RL. New Zealand: 4AR, 2AC. 
Australia: NRRL, 3JU, 3X0, 3BD, 2TM. 
S. C. Littlefield (U. 1CMF). 


Brockley, S.E.4. 
(During November.) 


Australia : SEF. HBK. 


India: 


3BCT, 3BHV, 3BNU, 3CDV, 3CKJ, 

3DH, 3HG, 3HS, 3/0, 3LW, 30H, 

3QL, 3\WB, 3WO, 320, 4CH, pe 

Bas, ATV SADR OAM ee ERTI 

| BAWA, 8AZU, 8BGN, ; i, 
Ree E 8BUK, 8UCQ, 8CCR, 8DAE, ee 
8EQ, 8ES, 8GZ, 8JQ, 8ZU, A 

(a ? 


9CJW, NAF, NDF, NISM, VIR 
NFV, NKF, NPG, NTT, NVE, aN 
WIZ, WQO. Various: GFUP, GHA, 


GCS, S-T1. 
(0-v-1.) A. J. Perks. 


TOPICALITIES FROM 


Birmingham New Premises. 

The new Birmingham studios and 
offices will be opened on January 20th. 
These are situated in Broad Street, oppo- 
site the Prince of Wales Theatre, and 


form the first and second floors of a new 
building. 
oo0odco 
Trafic Noises. 
It is interesting to note that all 
new buildings in Broad Street have 


to be built 55ft. back from the existing 
building line, as it is expected that in 
the course of the next ten years Broad 
Street will greatly increase in importance, 
and the authorities are arranging for a 
wider and better street. In consequence 
of this the B.B.C. studios and offices are 
placed at a distance of 55ft. from the 
existing road, and therefore the likeli- 
hood of any traffic noise disturbing the 
transmissions is practically non-existent. 
In the present inadequate premises in 
New Street the noise from passing traffic 
is a vital factor. 


00080 


The Main Stadio. 

The premises themselves are very 
spacious, being the biggest of any in the 
provinces. The main studio is 48ft. by 
Vit, and ıs bigger than the biggest 
studio in London. In fact, it is so large 
that it is proposed to have some dividing 
curtains erected so that only part of the 
studio may be used for small orchestras, 
etc. This will not be done until the 
engineers bave tested the acoustics more 
fully; but it will be understood that wath 
an enormous studio. such as this the 
B.B.C. will be able to get the best pos- 
sible echo effects, according to whatever 
is being broadcast. 
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The Talk Studio. 

In addition to the main studio there is 
a talk studio, 18ft. by 14ft. The Birm- 
ingham station will thus be well equipped 
in its efforts to give the best studio pre- 
sentation. 


e000 


The Control Room. 


‘The microphones used will be those of 
Westen Electric manufacture, the same 
as are used at the present time. A 
spacious control room and battery room 
have been provided, which will be in 
trong contrast to the very cramped 
quarters now used. There are sufficient 
large and airy offices to house all depart- 
ments in comfort, with rqom to spare at 
the moment, although there is no doubt 
that future expansion will soon fill this. 
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Wireless 


A Day Younger than 2LO. 

The premises are self-contained, with a 
very attractive entrance hall, and they 
will provide very excellent accommoda- 
tion for the staff of the station, which, 
by the way, opened only one day after 
London, on November 15th, 1922, and Mr. 


Percy Edgar is the senior Station 
Director. 
0000 
A More Powerful Transmitter. 
The transmitting site will not be 
changed, but a new and more powerful 


transmitter was recently installed, as 
described some time ago in T'he Wireles 
World, so that within a space of two or 
three months the Birmingham station 
studio premises and transmitter equip- 
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ment have been entirely renewed at an 
expenditure of some thousands of pounds. 
ooco 


Thousands of Letters. 

If a mass of appreciative correspond- 
ence is any guide to the value which dis- 
teners place upon the broadcasts of well- 
known artists, the programme provided by 
Sir Harry Lauder on the eve of Christmas 
was far and away better than most other 
broadcasts of the year 1925. The number 
ot letters and post-cdrds received ran 
into some thousands. ° 


0000 


Harry Lauder’s Income Tax. 

One wonders, by the way, to what ex- 
tent an argument may develop between 
the great Lauder and the Income Tax 
collector over the fee alleged to have been 
paid to the Scotch comedian by the 
B.B.C. The figure of £1,500 given by a 
newspaper was quite wrong. 

oooa 


Artists’ Fees. 


Some artists have a rooted objection to 
stating what fees they receive, and for 
this reason the broadcasting officials 
have made it an inviolable rale that no 
information shall be given on this 
subject. 
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THE NEW STUDIO AT 5NO. The largest P ACET aR, Saio in the country was 


opened at the Newcastle station on Wednesday, December 


rd. The above photograph, 


taken on the inaugural evening, shows (left to right) Dr. Wild (Bishop of Newcastle), 
Councillor Anthony Oates (Lord Mayor), Sir Theodore Morison and Lord Gainford 
(Chairman of the B.B.C.). 
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The Dynamo Nuisance. 

The amount of interference by mofors 
or dynamos of lifts, power stations, etc., 
is increasing, and the question is asked 
whether legislation could be introduced 
in the interests of listeners to deal with 
the nuisance. i 

oo0oo0oo0 


Ethereal Rights of Way. 

It has never yet been declared that 
either individuals or nations have any 
rights in the ether. If there is such a 
thing activities both on the part of 
national governments and international 
forces like the Office Internationale de 
Radiophonie at Geneva are essential to 
support the holders of those rights. 

i 0000 
Cutting In. 

The position generally wants regular- 
ising. For instance, when a British 
station moves away from a certain wave- 
length, some Continental station proceeds 
todill up the wavelength surrendered. An 
example of the confusion existing among 
Continental stations occurred last week. 
In consequence of the heterodyning of 
Leeds by Petit Parisien, Geneva shifted 
the latter’s wavelength, whereupon San 
Sebastian immediately adopted the wave- 
. length evacuated. and matters were made 
worse for. Leeds. The Spanish Adminis- 
tration has now been asked to avoid 
interference on British stations during 
‘main broadcasting hours, t.e., from 7 to 
11 p.m. This sort of thing is of almost 
daily occurrence nowadays. 

l o0o00 ` 
The Broadcasting Committee (1925). 

It will be interesting to read any evi- 
dence that is given before the Broadcast- 
ing Committee (1925) on the subject of 
alternative programmes on widely sepa- 
rated wavelengths. It is well known 
that the plans for future development 
provide for about ten regional stations 
designed to give alternative services to 
crystal users, with three or four relay 
stations to cover less important areas. 
Certain interests outside the ranks of 
listeners and broadcasting officials are 
opposed to the scheme and have expressed 
a wish to give evidence before Lord 
Crawford and his colleagues. Normally, 
one might suppose that it would be ex- 
tremely difficult, if not impossible, to 
adduce any reasons why alternative pro- 
grammes should not be made available to 
listeners ; but apparently an attempt is to 
he made by the interests concerned to 
achieve the impossible. The Committee 
will want a lot of convincing. 

0000 


Dublin Jamming. 

Dublin station is a newcomer into the 
field of interference Before the station 
was started up the wavelength allocated 
to it by the Geneva Conference was 296 
metres, which was almost on the ships’ 
wavelength. Dublin therefore appears to 
have taken matters into its own hands 
and gone up to 390 metres, where it is 
causing trouble to Bournemouth, and if 
it moves up at all it will probably be 
too near Newcastle to be comfortable. 
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FUTURE FEATURES. 
Sunday, January 16th. 


e 
2 
. 


: , Loxpoy.—3.30 p.m., Star Ballad 


Concert. 9.15 p.m., De Groot 
and the Piccadilly Orchestra. 


BirnMIncHAM.—3.30 p.m., Light 
Symphony Concert. 
ABERDEEN.—3.30 p.m., Symphony 


Concert. : 
GLascow.—3.30 p.m., “The Hymn : 
of Praise ” (Mendelssohn). 


Monday, January lith. 
Loxbon.—8 p.m., Chamber Music, 
9 p.m., The Grand Hotel, East- 
bourne, Orchestra. 
i BrrwincHam.—8 p.m., Classical 
3 Opera. 9p.m., Lighter Opera. 
Be.rast.—8 p.m., Italian. Operatic 
Music. 9 p.m., Three Short 
Plays. 
Tuesday, January 12th. 
Lonpon.--8 p.m., “ Milestones ot 
Dancing and Romance.” 
MANCHESTER.—8 p.m., “Over the 
Open Microphone.”’ | 
Wednesday, January 13th. 


4 


Lonvon.—8 p.m., New Works. 
9.25 p.m., ‘Passion, Poison 
and Petrification’’ (Creorge 
Bernard Shaw). | 

BirnwincHaM.—8 p.m, Military 


Band Concert. 
BOURNEMOUTH.—8 p.m., Celebrated 
Concertos and Instrumental 
Feature. 3 | 
Carpirr.—8 p.m., The Creative 
Genius—(1) The Triumph of 
Beethoven. 
NEWCASTLE.—8 p.m., 
Singing Concert. l 
Giascow.—8 p.m., Orchestral Con- 
cert. , 

Becrast.—7.20 p.m., Spain. 
Thursday, January 14th. 
BouRNEMOUTH AND 5XX.—S3 p.m., 

“John Citizen at Home ” and 
the Wireless Christy Minstrels. 
Carpirr.—8 p.m., Sea Spray il). 
Mancnester.—8 p.m., Lancashire 
Talent Series. 

Newcastte.—8 p.m., Pianoforte 
Recital by lrene Scharrer. 
ABERDEEN. —9 p.m.. ‘ Cavalleria 

Rusticana ” (Mascagni). 
Friday, January !5th. 
LonDoNn.—9.20 p.m., Perey Fleteher 


Community 


: Programme. 
:  Mancuester.—8 p.m., Old Folks’ 

Favourites. 
NEWCASTLE.—8 p.m.. “ Love in a 
Village.” a Comedy by Isaac 


Bickerstaff. 
Saturday, January 16th. 
NewcastTLe.—8 p.m..  Sterndale 
Bennett in his own songs. 


. 
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How Records are Prepared. 

By the way, a board covered with 
tracing paper is now kept at head- 
quarters, with the names of all known 
stations in Europe and the day of the 
month as one pair of variables of a 
graph, with, in addition, certain dis- 
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tances from which reports on a station 
are received, making a third variable. 
This enables the heterodyne position, as 
well as the wavelengths of all stations, 
to be ascertained at a glance. The 
board is designed to cover a month at a 
time, and a complete record will be 
obtained for the current and past periods. 
Another board, arranged in a similar 
manner, will cover various other forms of 
interference. | 
oo000 


Two Theatre Broadcasts. ` k 

The broadcast excerpt from ‘‘ Mer- 
cenary Mary,’? which was pastponed 
owing to the Queen-Mother’s death, will 
be relayed from the London Hippodrome 
on January 15th from 8.50 to 9.20 p.m. 
On New Year’s night, ‘‘ Bluebell in Fairy- 
land’? . was relayed from the Chelsea 


Palace Theatre. 
0000 


Short v. Long Wavelengths. 

Although the future development of 
wireless is believed to be in the direction 
of short wavelengths, a good deal more 
research is needed before short waves for 
broadcasting are a thoroughly dependable 
proposition. 

0000 
America’s Experiences. 

The experiences of station WGY 
(Schenectady) will be utilised in argu- 
ment by the opponents of short waves. 
For many months past the Schenectady 
station has been transmitting its pro- 
grammes on four waves, namely: 41 
metres, 109 metres, 379.5, and 1,560 
metres. Observations of the signals 
obtained on receivers tuned to these 
various wavelengths have shown that the 
longest wave transmissions are the best 
for relay work. 

ooco 


Daventry’s Future. 


The fact that the long wave is utilised 
by the Daventry station confirms the 
future uses that 5XX may be put to as 
regards international broadcasts. 


©000 
“ Drake ” is Coming to 2L0. 
Mr. Louis N. Parker, writing from 


Switzerland, says that he will be pleased 
to take part in a broadcast performance 
of “ Drake ” on January 28th, and the 
officials at Savoy Hill are now gong 
ahead with the arrangements. 

0000 


Hardly Suitable. 

A prominent. broadcasting official who 
took part in the opening ceremony © 
Newcastle’s new premises had perforce 
to appear in the studio in the tweed sult 
in which he had journeyed North, owing 
to the carelessness of a railway servant 
who handed him a lady’s travelling bag 
in mistake for his own. The bag was 
very similar in appearance, but as it was 
believed to contain articles unsuited to 
masculine adornment, especially 10 4 
broadcasting studio, the broadcast appe 
to its rightful owner to claim ìt 468 
quickly as possible and to render unto 
Cesar that which was Caesar's was like 
a cry straight from the heart. 


JANUARY 6th, 1926. 


A Review of the Latest Products of the Manufacturers. 


THE PUREMAX LOUD-SPEAKER. 
A loud-speaker of original design is 


now marketed by Lee and Churchill, Ltd., 


7%, Fore Street, London, H.C.2. In 
general outline it resembles a typical loud- 
speaker of the horn type, but an exami- 
nation of the base piece reveals that an 
entirely new method is employed for 
operating the diaphragm. 

The istration shows the three sections 
of the hase lifted apart, which in 
assembly are placed over one another. 
As can be seen the lower portian carries 
an electromagnet of liberal dimensions 
and fitted with laminated pole pieces. 
Each spool is wound to a resistance of 
1,000 ohms. Above this is 
another section which also carries a simi- 
lar electromagnet together with a reed 
armature, which occupies the space be- 
tween the polé pieces. The electro- 
magnetic system is thus duplicated and 
the polarising action of the electromagnets 
I$ arranged to influence the reed so that 
it is both repanelled and attracted be- 
tween the pole pieces. The reed is 
securely clamped at one end, the other 
eud being held between a pair of rubber 


The ee of the. Puremax loud- 


‘Speaker, in which a double electro- 

ae bil action is applied to a stiff reed 

the vibrations transmitted to a mica 
diaphragm. 


i the position of which is controlled 
by the adjusting screw. 

The design of the reed and the method 
by which it is supported obviously plays 


an Mmportant part in producing the good 


assembled | 


reproduction which this loud-speaker is 
capable of giving. The vibrations im- 
parted to the reed are transmitted to a 
mica diaphragm by means of a light stiff 
connector, the diaphragm being set up in 
a very similar manner to that employed in 


a gramophone sound-box and is supported’ 


between rubber cushions. 
0000 


THE NEW FERRANTI TRANSFORMER. 


The attention of the amateur has 
recently been called to a new madel of 


_intervalve transformer manufactured by 


Ferranti, Ltd., of, Hollinwood, Lancs. 
The manufacturers issue a pamphlet 


The primary and secondary windings of the 
new Ferranti transformer are supported 
by ebonite pegs and spacing pieces, while 
the core departs from the usual form 

construction of interleaving the stampings. 


giving full details of the performance of 
the transformer and the manner in which 
it should be operated. It is not the 
intention here to discuss the performance 
of this component on test, and details of 
construction only are given so that the 
reader will appreciate the many unique 
points of design which have been intro- 
duced and which undoubtedly go to pro- 
duce improvement in operation. 

The core is of double “D” shape 
and is very liberal in dimensions, having 
a cross section area of about fin. square. 
It is not assembled in the usual manner 
by interleaving strips of ‘‘ E’’-shaped 
pieces, but each lamination is a complete 
double ‘‘D,’’ as shown in the accom- 
panying drawing, and in order to permit 
of the insertion of the stampings about 


the winding cuts are made at one end of 
the centre piece. 

The method of winding is quite 
unique, the turns of wire being built up 
into a number of air spaced sections. 


Ferranti transformer type A.F.3, with a 
winding ratio of 1:3-5. 


An ebonite tube which slips over the 
core is fitted with twelve rows of ebonite 
pegs, five in each row. These pegs serve 
as spacers between the sections and also 
support strips of ebonite which separate 
the primary and secondary windings. 
The sections of the secondary winding 
are placed centrally between the primary 
winding, which is divided into two main 
portions, and the primary is bridged with 
a small fixed capacity condenser consist- 
ing of copper plates and mica dielectric. 
The terminal strip for the primary shown 
at A picks up contact with the wind- 
ing and the condenser B by means of 
clips. An iron case encloses the trans- 
former. 

It must be admitted that this com- 
ponent marks a step forward in inter- 
valve transformer design, the special 
merit lying in the arrangement of the 
stampings to avoid interleaving and the 
method of sectioning and supporting the 
windings. The primary to secondary 
winding ratio is 1:3.5 
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‘COMBINED VALVE HOLDER AND 
FILAMENT RHEOSTAT. 


= The construction of receiving sets is 
simplified by the use of the combined fila- 
ment rheostat and valve holder which is 
produced‘ by the London and Provincial 
Radio Co., Ltd., Colne Lane, Colne, 
Lancs. 

It consists of an 
ebonite bracket 
carrying the connec- 
tions for .the valve 
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L. & P. combined valve holder and filament rheostat. 


and the rheostat winding which is oper- 
ated by means of a plunger between a pair 
of spring contacts. This component is 
easily attached to the instrument panel 


by means of one hole fixing, and the con- | 


nections between valve legs and rheostat 
are already made. The valve holder is 
of low capacity type, and accidental con- 
tact between the filament pins of the valve 
and the anode socket of the holder is 
avoided by covering the contacts with in- 


sulating material, the covering for the ` 


plate connector being red. 

The rheostat is obtainable in various 

resistance values, while it would not be 

a difficult matter to interchange the re- 

sistance unit when a change is made in 

the type of valve employed. The metal 
parts are nickel plated. 
0000 


ATLAS VERNIER DIAL. 


Messrs. H. Clarke and Co Ltd., Atlas 
Works, Old Trafford, Manchester, manu- 
facturers of the Atlas coils, have recently 
produced a geared knob and dial. It is 
one of the first reduction geared dials of 
British manufacture to become available 


The Atlas * Vernianob"’ is of large dia- 
meter and cleanly moulded in Bakelite. 


Critical adjustment is provided by 
operating through a reduction gear wit 
entire absence of backlash. 
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on the market and to possess an attrac- 
tive appearance at least equal to any of 
the American products. 

The dial is of» large diameter anf is 
controlled by two conceutric knobs, one 
giving a quick adjustment and the other 
operating through gearing. , The smaller 
knob rotates a small milled pinion 
which is mounted between two 
indiarubber rollers which are made 
to engage on the edye of a millea 
wheel tilted 


4 


45° to the 
main condenser 
spindle and 
terminating on 


Sexe a small rubber . 


which 
fric- 


wheel 

> makes, 
tion contact 
with the face 
of the instru- 
ment panel. 
The drive thus 
obtained does 
not possess the slightest degree of back- 
lash as is usually produced when the 
reduction gearing consists of a train of 
toothed pinions. ) 
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THE EFESCA VERNISTAT. 


The need for obtaining a critical con- 
trol of filament cuiwwent has Jed to the 
production by Falk, Stadelmann and Co., 


Ltd., 83, Farringdon Rd., London, E.C.1,` 


of a filament rheostat in which the oper- 
ating knob is rotated through three com- 


The Vernistat filament rheostat is ro- 

tated three times in moving from maxi- 

mum to minimum and thus provides an 

exceedingly critical control of filament 
current. 


plete turns in moving from maximum to 
the off position, The resistance wire, 


- wound in the form of a spiral, is wrapped 


three times round an ebonite drum which 
is rotated by means of the operating 
knob. Contact is picked up by means of 
a spring carried on a metal block and sup- 
ported by a pair of guides. As the drum 
is rotated the spring contact is caused to 
traverse the face of the dram. 

This component has a high-grade finish, 
the end plates being of polished alumi- 
nium and other parts of nickel plated 
brass. One hole fixing is provided for 
attaching the rheostat to the instrument 
panel. 


at an angle of about | 
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THE “RUSHTON ” LEAD-IN TUBE, 


This component is marketed by Messrs. 


- J. Nicklin and Co., Ltd., Great Charles 


Street, Birmingham, the principal fea- 
ture of the design being the provision of 
good spring plug connectors for the 


TO AERIAL 


To SET 
Rushton lead-in tube and earthing plug. 


aerial wire and the lead to the aerial ter- 
minal of the set. A third plug is sup- 
plied, so that the aerial may be con- 
nected direct to earth when the fet is 
not in use, and a spade terminal attach- 
ment enables connection to be made be- 
tween any of the spring plugs and ter- 
ininals on the set. 
_ The lead-in tube itself is very well de- 
signed. The central conductor passing 
through the insulating tube consists of 
a` metal tube riveted at each end into 
pressed metal caps, which space it away 
from the inner walls of the ebonite tube. 
The conductor is therefore surrounded by 
air dielectric where the electrostatic field 
strength is greatest, thus considerably re- 
ducing dielectric losses. Insulation losses 
ave guarded against by employing ebonite 
tube of the highest grade. 

The spring plug-in connectors are well 


. made and give firm self-cleaning contact. 


Catalogues Received. 


‘Star Wireless Supplies `° (101, Hitchin 
Street, Biggleswade). Wholesale price 
list of Star wireless products. 

o0g00 

“ Butterfields, Ltd.” (Wireless Depart- 
ment, Levis Works, Stechford, Birming- 
ham). Four-page folder dealing with 
Levis 1926 wireless sets. 

0000 


“H. ©. Tofield, Ltd.” (30, Church 
Street, Birmingham), Catalogue of Siren 
wireless receivers; also leaflet describing 
Siren lament rheostats. 

oo00 

Ltd.” (53, Newton 

Trade price list of 


«R. Roberts. 
Street, Birmingham). 
wireless components. 

0000 

“Gent and Co., Ltd.” (Faraday Works. 
Leicester). Book 5, Sections 1 and 5. 
illustrating and = describing ‘‘ Pul-syn- 
etic’? electric impulse clocks as used in 
the reception of Greenwich time by wire- 


less. 
(om om em) 


“ Grafton Electric Co.” (54, Grafton 
Street, Tottenham Court Road, Indon, 
W.1). 104-page illustrated catalogue of 
wireless and electrical accessories and 
components. 
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Definitions of Terms and Expressions commonly used in Wireless - 


Telegraphy and Telephony. 


This section is being continued week by week and will form an authoritative work of reference. 


Potentiometer Control (of grid voltage). 
A method of varying the voltage ap- 
plied to the grid of a three-electrode 
thermionic valve by means of a poten- 
tiometer which is connected either 
across the filament heating battery or 
across a separate battery. The end of 
the grid circuit is connected to the 
slider of the potentiometer so that the 
qtid potential may be varied at will. 
See Grip POTENTIOMETER. 

Poulsen Acc. 
struck between carbon and copper elec- 
trodas in an atmosphere of hydrogen, 
used for producing hich frajacney con- 


Federal-Poulsen arc at the 
Bordeaux station. 


finuous wave oscillations for wireless 
purposes. The oscillations are produced 
in a tuned circuit connected across tho 
arc, being due to the unstable nature of 
the arc. 


Power. Power is the rate of doing work, 
1.¢., the amount of work done per unit 
of time. The electrical unit of power 
is the watt or kilowatt (1,000 watts). 
One watt is the rate at which work is 
being done, or at which energy is being 
dissipated in a circuit carrying a steady 
current cf one ampere under a pressure 
of one volt. Thus the power in a cir- 
cuit is given in watts by the product of 
amps. and volts, provided the current 
and voltages have steady valnes (cf. 
Power mv A.C. Cincorrs). In a puro 
resistance the whole of the electrical 
energy is converted into heat, and if I 
is the current flowing through a resis- 
tance R ohms the power is piven by 
PR watts. 1 watt=10’ ergs per second 
and 1 horse-power =746 watts. 


Power Amplifier. @A low-frequency am- 
mifer specially designed to amplify 
-speech signals up to great strength for 
use with powerful loud-speakers. 


A special form of arc ° 


Power Component. That component of 
an alternating current which is in phase 
with the voltage and which, when 
multiplied by the voltage, gives the 
true power in the circuit. Sometimes 
called the ‘‘wattful component,” or 
“ wattful current’? or ‘‘energy com- 
ponent.” See Power 1N A.C. Circuits. 


Power Factor. A number less than unity 
by which the product of amps and 
volts (apparent power) in an A.C. cir- 
cuit must be multiplied in order to give 
the true power. For sine waves it is 
equal to the cosine of the angle of 
phase difference between the current and 
voltage. See Power IN A.C. CIRCUITS. 


Power in A.C. Circuits. The average 
power jin an alternaling current circuit 
depends not only upon the effective 
values of current and voltage, but also 
upon the phase relation between these 
quantities. In a circuit where the cur- 
rent and voltage are in phase (e... ina 
pure resistance or a circuit tuned to 
resonance), the power at avery instant 
is positive and it can be shown that the 
power in watts is given by the product 
of the effective values of amperes and 
volts, i.e., power:=V A watts where A 
and V are the effective values of current. 
and voltage respectively. This is the 
sume as for a D.C. circuit, and only 
applies to the particular case where the 
current and voltago ure in phase. 

Where the current and voltage are not 
m phase (¢.q. in an inductive cirenit), 
tho instantaneons values of the power 
ara not alt positive, and the average 
value of the power in the circuit is less 
than that given by the product of 
amps and volts. In this case the pro- 
duct of current and voltage is called 
the “ apparent power, and in order to 
ohtain the {rue power if must be multi- 
plied hy a factor whoso value is less 
than unity. This is called tho ‘* power 
factor”? of the cirenit. When the cur- 
rout and voltage waves are xine waves 
tho power factor is equal to the cosino 
of the angle of phase difference between 
tho current and voltage. Thus if @ is 
the angle of phase difference, the truo 
power is equal to VA cos ọ watts, so 
that, for sine waves the power factor is 
equal to cos 9. 

In terms of rotating vectors, A cos œ 
is that component of the current which 
is in phase with the voltage and 1s 
called the * power component ” of tho 
current. The other component, which 


is 90° out of phase, does not represont 
any power, and is therefore called the 
“ wattless component ° or ‘idle com- 
ponent.” 


POWER 


AVERAGE 
Cx? 


POWER 


(a) VOLTAGE @ 


VOLTAGE € 
by 


Acos ¢ 


(C) A SIN øg 


Powcr in A.C. circuits. (a) current and 
vollage in phase — power factor = 1: (b) 
current lagging by a pbase angle ò — 
power factor = cos $$ (c) vector diagram 

of an inductive circuit. 
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. Dictionary of Technical Terms.— 

In a circuit where the voltage 
and current are out of phase by. 
90°, the power factor iş cos 90°=0, 
and therefore the average power is zero, 
the positive energy taken over a com- 
plete cycle being exactly equal to the 
negative energy. Thus a perfect con- 
denser or a pure inductance, where the 
voltage and current differ in phase by 
90°, does not absorb any power. For 
this reason a current which is out of 
phase with the voltage by 90° is called 
a ‘“ wattless current.” 

Power can only be dissipated as heat 
in a circuit containing resistance, and 
even in an inductive circuit containing 
resistance the power dissipated in heat 
is given in watts by I'R, where R is 
the resistance in ohms and I the current 
in amperes flowing through that part of 
the circuit in which the resistance is 
situated. 

Power Valve. 
specially designed to give a large out- 
put for use in connection with a power 
amplifier. The special features are 
large emission or plate current at 
moderate plate voltages and a grid 
voltage—plate current characteristic 
having the straight portion as long as 
poer to ensure distortionless ampli- 

cation. Not to be confused with 
transmitting valve. 


Presspahn. An insulating material made 
from wood pulp and usually in the 
form of thin sheets which are glazed 
on the surfaces. It is of a fibrous 
nature and fairly non-hygroscopic, t.e., 


it does not hold moisture to any great 


extent. 


Pressure. A term very commonly used to 
signify electrical difference of potential 
or voltage. See POTENTIAL and POTEN- 
TIAL DIFFERENCE. 


Primary. Short for primary winding. 
Primary Battery. <A battery of primary 
cells, ‘ 


Primary Cell. A cell made up of suit- 


able electrodes and chemicals so that | 


an electromotive force is produced 

. capable of driving a current through a 
suitable estoril circuit connected 
between the electrodes. A primary cell 
is one in which the chemicals undergo 
changes when current flows but which 
cannot be charged. again electrically 
when all the chemicals are used up, as 
in the case of a secondary cell. In some 
types of primary cell the chemicals can 
be replaced when the cell has been fully 
discharged, such, for instance, as the 
wet Leclanché cell. 


Primary Electrons or Primary Emission. 
The main emission of electrons from the 
filament of a thermionic valve as opposed 
to the emission of secondary electrons 
from the plate due to bombardment at 
sufficiently high velocity by the primary 
electrons. See DyNATRON and KENO- 
TRON. 

Primary Winding. That winding of a 
transformer to which electrical power is 
supplied, t.e., the’ one which absorbs 
electrical energy from the eource of 
supply. This is quite independent of 
whether the voltage across it is greater 
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A three-electrode valve 
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or less than that of the secondary 
winding. 

Projector. A term sometimes used for 
“ Joud-speaking telephone” or loud- 
speaker. 

Proton. ‘The name given to the smallest 
‘“ particle ’' of positive electricty which 
is supposed to be able to exist in a free 
state, just as the electron is the smallest 
“particle ” or quantity of negative elec- 
tricity. 

Pulsating Current. $A current varying 
its magnitude in a regular manner at 
regular time intervals, but not revers- 
ing its direction. Such a condition is 
met with in the plate circuit of a valve 
receiving a signal; the plate current 
varies in accordance with the received 
signals, but it never reverses. It really 
consists of an alternating current super- 
imposed on a direct current. See 
OSCILLATING COMPONENT. 


Push-Pull System. A system of low- 
frequency amplification applied to the 
last stage of an amplifier used for 
operating a loud-speaker. The last stage 
consists of two similar valves whose grid 
circuits are fed from a single tnterralre 
transformer with a tapping taken from 
the centre of the secondary winding. The 
centre tapping is connected to the 
common filament circuit and the two 
ends to the respective grids, so that 
when the potential of one of the grids 
has its maximum positive value the 
other has its maximum negative value. 
The result is that the two plate cur- 
rents vary in such a manner that their 
sum is always constant, but each is fed 
through separate halves of the primary 
winding of another special transformer 
with the primary tapped at the centre. 
The loud-speaker is connected to the 
secondary in the ordinary way. 
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SPEAKER 


Push-pull amplifier connections. 


Pyron Detector. A crystal detector con- 
sisting of a contact between a crystal 
of iron pyrites and a metallic point, 
usually copper. 


Q 


The symbol commonly used for 
quantity of electricity. 

Quadrature. Two alternating quantities 
are said to be “in quadrature ’’ when 
they are 90° out of phase, i.e., when 
the phase difference between them is a 
quarter of a cycle. 

Quantity of Electricity. In current elec- 
tricity the ‘‘ quantity of electricity” 


“Qo” 
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which passes a given point in a circuit 
is given by the strength of the current 
multiplied by the time for which the 
current flows, assuming, of course, that 
the current has a steady value. The 
unit of quantity of electricity in the 
practical system is the couloml, and 
is defined as the quantity represented 
by a steady current of one ampere flow- 
ing for one second. . 

In electrostatics unit quantity of elec- 
tricity or unit charge is defined as that 
charge which will exert a force of one 
dyne on an equal charge at a distance 
of one centimetre. 


Quenched Spark. A spark passed be- 
tween points in a special discharger 
which prevents an arc forming after the 
spark proper has passed. The passage 
of the spark is made to excite oscilla- 
tions in an aerial system for spark trans- 
mission of wireless signals. The quench- 


Quenched spark gap. 
ing of the spark is neceasary in order 


that sharply tuned signals may be 


obtained. . 

Quiescent Aerial. A system of wireless 
telephony where the carrter wave is Aus 
pressed when speech is not actually 
taking place. 


R 
“R.” The usual symbol for resistance. 
Radian. The angle subtended at the 


centre of a circle by an arc equal in 
length to the radius, being equal to 57.5 
degrees. 

Radiating Circuit. An oscillating circuit 
of such a nature, such as an aertal sys- 
tem, that energy is radiated info space 

in the form of electric waves when an 
oscillating current flows. 

Radiation. The transference of energy 
into space from a radiating circuit m 
the form of electric waves through the 
ether. The ether waves eet ap by an 
oscillating aerial are made up of two 


separate components, namely, the 
electromagnetic component and the 
electrostatic component respectively. 


The magnetic component comprises 4 
purely magnetic disturbance in the 
ether, being detached loops of magnetic 
force propagated through space, and 
similarly the electrostatic component 1 
made up of loops of electrostatic nes 
of force propagated through space. 
When a frame aerial is used for recep- 
tion only the magnetic component 18 
picked up, the signals being of max! 
mum stren when the plane of the 
frame aerial is parallel to the direction 
in which the waves are propagated. 
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RADIO SOCIETY OF GREAT BRITAIN. 


Survey of a Successful Year’s Work. ? 


BUSY and successful year ” sums up the activities 

of the Radio Society of Great Britain during the 
last twelve months. The Report of the Council 
for 1925 was read at the Society’s annual general meeting 
held on December 16th at the Institution of Electrical 
Engineers. | 

Early in 1925 the Society was called upon to render 
valuable service in connection with the “ Wireless Tele- 
graphy and Signalling Bill; 1925,” which then came before 
Parliament. The ultimate withdrawal of the Bill was, 
it is considered, largely due to the Society's efforts. 

The prestige of the Society has undoubtedly increased. 
Linked up with affiliated organisations throughout the 
country, it continues to be recognised as the most im- 
portant national organisation for amateurs. 

In December, 1924, “ Experimental Wireless and the 
Wireless Engineer” became the official organ of the 
Society instead of ‘‘ The Wireless World,” owing to 
the change of pfoprietorship of the latter. 
Standardisation of Ebonite. 


_ The fact that a standard specification of ebonite is now 


available is consequent upor the efforts of the Society in 
co-operation with the British Engineering Standards Asso- 
ciation. This important achievement, from which all 
amateurs will benefit, is being followed up by proposals 
for the standardisation of wireless components and 
apparatus. 

The decision to adopt a distinctive emblem has been 
put into effect and badges are now available to members. 
„With the formation of the International Amateur Radio 
Union, the Society has received further distinction, three 
of its members being appointed officers in the Union. 
In April the Society once again had the pleasure of enter- 

taming Mr. Hiram P. Maxim, president of the American 

Radio Relay League, and several other American 
colleagues. 

On the social side the Society organised an annual 
dinner in London and a summer excursion to the Mar- 
coni Transmitting Centre at Ongar, in Essex. 

Lectures of the Year. 

During the session six important lectures were delivered, 
the speakers being Sir Oliver Lodge, D.Sc., F.R.S., Prof. 
C. L. Fortescue, Mr. P. K. Turner, Mr. G. G. Blake, 
and Mr. F. M. Colebrook, B.Sc. In addition a number 
of profitable informal meetings were held A Technical 
Advisory Committee has been formed to give assistance 
to all members desirous of taking advantage of its services. 

The advantages accruing from the consolidated opinion 
of all the affiliated societies have been shown at the 
meetings of the General Committee of the affiliated 
sorieties. As a testimony to the value of the considered 
opinion of the Society, it is interesting to note that when 
the Imperial Communications Committee proposed the 
drafting of technical wireless regulations, the Society was 
invited to send a representative. l 

Thanks to the courtesy of the B.B.C., fortnightly talk» 
have been given regularly from the London Broadcast: 
ng Station 


A scheme for the registration and certification of wire- 
less dealers and repairers is at present under consideration, 
but the Society recognises the inherent difficulties in work- 
ing such a scheme, and very careful investigations are .- 
being made. f 

Membership in all branches has shown a decided 
growth during the year, notably in the Transmitter and 
Relay Section. l 

Transmitter and Relay Section. 

The extension of the “T. and R. Section” has been 
remarkable. There are now members in Africa, Spain, 
France, Italv, America, Canada, and India, with the 
result that much useful co-operation has been possible in 
the direction of experimental tests. Informal meetings 
held at regular intervals have proved a steady attraction, 
and while the lectures have been mainly deyoted to trans- 
mission questions, the receiving side has not been entircly 
neglected. l 

In July the important decision was made to issue a 
monthly publication known as “ The T. and R. Bulletin,” 
devoted entirely to the interests. of transmitting amateurs. 
This publication, which is circulated only among mem- 
bers of the Section, has been well received, and is respon- 
sible for a large influx of members. l 

The Society’s report concludes with a reference to the 
Schools Radio Section, which has also shown good work 
in the past year, notably in the organisation of a Schools 
Radio Exhibition in the summer, and in collaborating 
with the Education Department of the British Broadcast- 
ing Company. | 

The treasurer's report for the year ended September 
30th, 1925, shows a satisfactory state of affairs, a sub- 
stantial balance being carried forward. . 

In the coming months the “R.S.G.B.” should have 
ample scope for a still greater extension of its activitics, 
and amateurs will wish it well in its journevings through 
the mists and uncertainties of 1926. 


NO LEAKAGE HERE! The aerial lead-in at the high power 

station (PCG) at Kootwijk, Holland, which maintains communica- 

tion on 9,000 metres with the Java station PKX. Owing to the 

terrific atmospherics in Java transmission has frequently to be 
made as slowly as ten words per minute. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 


Correspondence should be addressed to the Editor, “The Wireless Worid,’’ Dorset House, Tudor Street, E.C.4, and must Le accompanied by the writer's name and address. 


INADEQUATE “QSL'S.” 


Sir,—I feel that I must say a few words regarding the habit 
of asking for ‘‘ wall paper” (QSL cards), which seems to be 
largely indulged in by a few people who possess a receiver which 
will go down to the 45-metre band. 

During the last few weeks I have been conducting some 
telephony transmissions on that wavelength, and in response 
to each series of tests I receive literally ‘‘showers’’ of 
“ordinary ° postcards (not fit for wallpaper), most of which 
read like this :—‘‘ You will be interested to learn that I heard 
you calling ‘test d.c. QXV’ last week-end; please QSL by 
card.” - What a useful report to receive! No date, no time, 
strength, modulation, or any detail whatever, and yet these 
people expect a QSL card in reply to their so-called ‘‘ report ” 
and do not even send a stamp for reply in most cases (I must 
admit some have done so), and only last week my expenditure 
on stamps to ‘“‘ QSL” people whose reports were useless 
amounted to 2s. 1d. 

I sincerely hope that this letter will not stop people from 
sending in reports which contain some data, as these are always 
very welcome, but I sincerely hope also that unless they can 
“deliver the goods’’ in the form of reports on modulation, 
strength, time, date, steadiness of wave, etc., that they send 
a stamp for their acknowledgment. 

Meanwhile I am continuing my tests on 45 metres, both C.W. 
and telephony, and shall gladly welcome reports of a useful 
nature. GERALD A. JEAPES, G2XxV. 

‘* Chandos,” 

Gt. Shelford, Cambs. 


MICA COUPLING CONDENSERS. 


Sir,—The increasing popularity of resistance and choke 
covpling prompts one to ask when are British manufacturers 
going to produce a mica dielectric coupling condenser of 0.15 
mfd. or thereabouts, at a reasonable price? Presumably not 
until forced to do so by the influx of American goods, as in 
the case of low loss variable condensers, etc. 

London. W. D. BRAID. 


S.B. FROM LONDON. 


Sir, —I have recently completed the construction of the two- 
rauge receiver described in your pages, and I may say that I 
am somewhat disappointed. 

The performance of the set is all that can be desired; it is 
easy to tune, and brings in the 2LO and 5XX transmissions at 
good strength and witi excellence of quality, but my complaint 
is that I have not by the adoption of this dual-equipped set a 
choice of two programmes. I find that Daventry for four- 
fifths of the time is relaying London’s programme. 

Surely the purpose of the high-power station is to provide 
an alternative programme, yet to the listeners in the most 
densely populated areas in and around London the station 
might not exist. Here is a station which London listeners can 
so easily tune in sending out a programme which is already 
available from the local station. 
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Does the fact that the London programme is invariably chosen 
for relay imply an inferiority of the provincial programmes? 

Let us have an independent programme from 5XX to which 
we can tune when the London transmission exasperates us. The 
question of cost does not enter into it, as the B.B.C. pays, as 
we saw recently, stupendous fees for brief items by really first 
class artists. ; 

Acton. 


“A TALK TO THE HOME MAKERS.” 


Sir,—Captain Eckersley's recent article in The Radio Times 
on the subject of home construction must have left most of his 
readers gasping. 

A point which amateurs would like Capt. Eckersley to answer 
is why should he take up the cudgels for the manufacturer 
and deplore the effects of competition with the home con- 
structor when, as far as I can see, Captain Eckersley is more 
responsible than any other man in England for any disappoint- 
ment which the wireless industry may feel in the amount of 
business which broadcasting has produced. Let Captain 
Eckersley first of all put his own house in order and give up 
his constant advocation of the crystal set policy. A little less 
of that and the manufacturer would to-day be selling valve 
sets and apparatus on a scale which wou'd leave the question 
of competition by home constructors a negligible factor. 


London, N.W. C. H. S. 


HIDDEN ADVERTISEMENTS COMPETITION. 

‘The Wireless World ? Hidden Advertisements Com- 
petition, which is maintaining its popularity among our 
readers, will be continued from week to week until further 
notice. 


The correct solution of the Fourth Competition 
(23/12;25)is as follows :— 
Clue No. Name of Advertiser. Page 
1. General Electric Co., Ltd. me sas l1 
2. S. A. Lamplugh, Ltd. ... i sie 4 
3. Metro-Vick Supplies, Ltd. sisi > 14 
4. H.T.C. Electrical Co., Ltd. ... ie: 2 
5. J. and W. Barton ae oe bis 19 
6. British Insulated and Helsby Cables, 
Ltd. - bn a i Be 17 


The following were the prizewinners :— 


B. P. Wilner, Eltham, £5. 
F. Disher, London, N.22, £2. 
A. L. Rimer, Warkworth, Northumberland, £1. 


Ten shillings each to the following :— 


Alec Forbes, London, N.19. 
John Thynne, Ilford. 
M. R. Scoble, Truro. 
G. W. T. Bond, Wimbledon. 


- 
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| The Wireless World 
Information Department 


of Replies to Readers 


Queries. 


A Sensitive Four-electrode Valve 
iver. 

l was very interested in the four- 
electrode valve reflex circuit pub- 
lished recently in your journal, but 
wish to construct a straight regenera- 
tive detector recetver using a four- 
electrode valre, my object being the 
headphone reception of distant 
atations rather than volume on neur- 
by stations, and I shall be glad tf you 
could indicate to me a suitable 
circuit using plug-in coila, J.C.R. 


The circuit which we illustrate in Fig. - 
1 will be found to meet your needs. 
Plug-in coils of the ordinary values such 
as would be used on a acer 
used. 


single-valve receiver should be 


0-0005mfd 


Conducts a Free Service fo” 
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Questions should be concisely worded, and headed ~ Information Department.” 


Each separate 


question must be accompanied by a stamped addressed envelope for postal reply. 


Charging Accumulators from A.C. Mains. 


I have a mains supply of 240 volts 50 
cycles A.C. in my house. Please in- 
form me of the best way in which I 
can charge my accumulator. 

SEJ. 


There are four principal methods of 
charging accumulators from A.C. mains. 
First by means of a step-down trans- 
former and a vibrator rectifier, second 
by means of a chemical rectifier, third 
by means of a valve rectifier, and finally 
by means of a rotary rectifier. The first 
two of these methods may be said to 
be inefficient and not to be generally re- 
commended, whilst the reverse is true 
of the two latter methods. The diffi- 
culty with vibrator rectifiers of even an 


O+H.T 
0:00 1imfa 
O—H.T. 
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a 
O—L.T. 
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Fig. 1.—Four-electrode valve circuit for distant reception with headphones. 


The instrument will be found eminently 
suitable for long-distance headphone 
reception, reaction control being specially 
smooth. Since four-electrode valves can 
now be obtained with a filament con- 
sumption of 0.06 amp., and the H.T. 
required is only a few volts, it is obvious 
that this receiver is exceptionally suit- 
able for use where the battery problem 
is serions, as in country districts. The 
circuit also lends itself admirably to the 
construction of a portable receiver, since 
it is possible to use four flash-lamp bat- 
teries for H.T. supply, and for operating 
over a short period of time a similar 
battery may be used for L.T. supply. The 
reduction in H.T, voltages is obtained by 
eonnecting the inner grid to +H.T., thus 
diminishing the effect of space charge. 


expensive type is to keep them in phase, 
they being apt to be put out of phase by 
any sudden mechanical ‘‘ jar’’ with dis- 
astrous results to the accumulator, whilst 
even when working more or less satis- 
factorily the accumulator does not thrive 
greatly on this method of charging. 
Chemical rectifiers have the disadvantage 


of being ‘“ messy,” troublesome and mal- | 


odorous. Most of them rectify far from 
apse and the reason why accumu- 
ators are charged at all by them is that 
they pass a somewhat greater current in 
one direction than they do in the reverse 
direction, and so there is a cumulative 
effect in one direction which charges the 
accumulator. Their efficiency is ex- 
tremely poor, and except for charging 
very small accumulators where only a 


small charging current is needed, they 
are not to be recommended. Valve recti- 
fiers are efficient, silent, odourless and 
trouble-free, but they possess one serious 
disadvantage, and that is that the cost 
of renewing the rectifying valve forms a 
large overhead charge which must of 
course be added to the cost of charging 
the accumulator. With regard to rotary 
converters, it may be said at once that 
they are undoubtedly the most efficient, 
and in the long run the cheapest, method 
of charging accumulators from A.C. 
mains. In the case of large accumulators 
there is no alternative method that ia 
really practicable, and in the case of. 
small accumulators this method is the 
most efficient. Unfortunately, however, 
the initial cost of a reliable machine is 
in the neighbourhood of seven guineas, 
but this outlay will undoubtedly be re- 
turned with compound interest during the 
course of a relatively short period. A 
good machine will run quite silently and- 
need no attention. 


0000 


An Unusual Cause of Interference. 


l have installed at my residence a syatem 
of electric clocks impulsed at every 
half minute by a master clock in the 
ugual manner. Erery time that an 
tmpulse ta transmitted by the master 
clock the broadcasting programmes are 


spoiled by an objectionable click 
emitted by the loud-apeaker. Can yon 


inform me how to abate this nuisance? 
P.I.N. 


It is evident that the impulse trans- 
mitted in the clock circuit is being picked 
up inductively by some lead or leads 
associated with the receiver. In the first 
place it is necessary to make sure that 
any leads such as loud-speaker leads are 
kept well away from the other leads 
under discussion. After making sure on 
this point, the usual remedies recom- 
mended in the case of interference from 
electric lighting mains may be carried 
out. Should this fail to bring about the 
desired result, it may be necessary to 
arrange that all wiring to clocks 18 car- 
ried out by means of lead-sheathed wire 
suitably earthed, if, indeed, this has not 
already been done. In many cases the 
desperate remedy of stopping the clock 
system during the time that reception is 
being carried out may have to be resorted 
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to. Readers having electric light in- 
stallations in their houses will almost in- 
variably notice that a click is emitted by 
the loud-speaker when switching the light 
on or off, which is, of course, a pheno- 
menon similar to éhat produced by the 
clock system, but since this does not occur 
periodically every half-minute, its effect 
usually passes unnoticed. 


ccoo 


Advantages of a Low Resistance 
Loud-speaker. 


I recently connected very long extension 
leads, consisting of about 30 yards of 
electric lighting “flex, to the output 
terminals af my teceiver in order to 
operate my loud-speaker in a very 
remote part of the house, Quality, 
which is excellent normally, waa very 
poor when the loud-speaker was used 
on the extension leads, the tone being 
very “woolly.” Thinking it due to 
the fact that the capacity between 
the two wires of the long extension 
“ fex” caused a large capacity to 
exiat-. across the loud-speiker ter- 
minds, I unravelled the leads and ran 
one wire alang the picture rail, the 
other being tacked to the skirting- 
board, but results were not im- 
proved, Can you assist me in finding 
the trouble? | \ J.B. R. 


The troubłe is undoubtedly due to an 
éxcessive capacity across the loud-speaker 
terminals: as you suggest, but a moment’s 
thought will reveal the reason why it is 
not sufficient to separate the two wires. 
It 1s obvious that one wire is connected 
to the plate of the final valve, i.e., to that 
side of the telephones which are at high 
potential, and the remaining wire to the 
positive of the H.T. battery; i.c., to that 
side of the telephones which is at earth 
potential with respect to audio-frequency 
turrente. Now, although the positive of 
the H.T. battery is at high D.C. potential 
with respect to the easth, it is at earth 
potential with respect to all oscillating 
currents, whether H.F. or L.F., since the 
large fixed condenser with which it is 
customary to shunt the H.T. battery acts 
as a virtual short-circuit to all radio- and 
audio-frequeney impulses, although, of 
course, not to D.C. Therefore, since the 
high potential wire is tacked to the wall, 
which is in intimate relationship with the 
carth, it is obvious that a capacity exists 
between the high potential wire and the 
carth, with the result that the higher 
musical frequencies are short-circuited to 
carth by this capacity. and distortion sets 
in. Exactly the same effect could be pro- 
duced by shunting the loud-speaker with 
a large fixed condenser. Many people try 
to avoid the difficulty by employing a 
choke filter circuit or a 1-1 ratio output 
transformer; but, although these devices 
serve a very excellent purpose in eliminat- 
img the possibility of D.C. leakage hy 
keeping the steady -anode current out of 
the extension leads, the deleterioits effect 
of the capacity remains unaltered. The 
only real safeguard in cases where a loud- 
speaker is to he used on very long exten- 
sion leads is to emplov a low-resistance 
loud-speaker in conjunction with the usual 
JO I step-dowa transformer. The low- 


A 54 


BOOKS FOR THE 
HOME CONSTRUCIOR 


Issued in conjunction with ‘‘ The Wireless World.” 


“ THE HOME CONSTRUCTOR’'S 
EASY-TO-BUILD WIRELESS SETS," 
by F. H. Haynes. Price 1/6 net. By Post, 1:9. 


“ TUNING COILS AND METHODS OF | 
TUNING,” by W. James. Price 2/6 net. 
By Post, 2/10. 

“HOW TO BUILD AMATEUR VALVE 
STATIONS,” by P. R. Coursey, B.Sc. 
Price 1/6 net. By Post, 1/8. 

“THE NSTRUCTION OF AMATEUR 
VALVE STATIONS” by Alan L. M, Douctas. 
Price 1/6 net. By Post, 1/8. 

© THE HOME CONSTRUCTOR’S 
WIRELESS GUIDE,” by W. James. Price 
3,6 net. By Post, 3/9. ; 

“MAST AND AERIAL CONSTRUC- 


RION. FOR AMATEURS," by F. J. 
AINSLEY, A.M.I.C.E. Price 1/6 net. By Post, 1/8. 


Obtainable by post (remittance with order) from 

ILIFFE & SONS LIMITED, 

Dorset House, Tudor St., London E.C.4, 
or of Bookselicrs and Bookstalis 


frequency transformer possesses, also, the 
additional advantage shared by the equal 
ratio transformer of keeping the H.T. 
away from the loud-speaker windings. It 
is, perhaps, somewhat to be deplored that 


the modern: tendency among amateurs is- 


to look askance at the low-resistance loud- 
speaker, on the grounds that it introduces 
extra distortion. Of course, many readers 
find that the reverse is true, and that 
their loud-speakers give better results on 
long extension leads. The reason for this 
is usually that their instrument is of in- 
ferior design and actually requires a large 
capacity across its windings in order to 
meke it tolerable to listen to. The remedy 
in your case would be to stretch the high 
potential wire across the various rooms 
through which it passes well away from 
walls, ceiling and floor. The remaining 
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Fig. 2.—Low-frequency amplifier with choke and transformer coupling. 


wire, which is at earth potential, may tead 
round picture rail or skirting board, or 
may even be placed under the carpet. In 
this case, then, vou will be reducing the 
actual capacity across the loud-speaker, 
and thereby the effect of it, whereas the 
step-down transformer does not reduce the 
capacity, but does very greatly reduce the 
effect, and is much more convenient, in 
that it permits of double flex being led 
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round the picture rail or under the carpet 
out of sight. Incidentally the low-resist- 
ance instrument is also far more robust 
than its high-resistance brother,’ and, 
being relieved of the steady anode current 
which would otherwise pass through the 
windings, is far less likely to burn out. 
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Using a Transformer as an L.F. Choke 


l wish to construct a L.F. amplifier, the 
first stage to be choke eed. the 
eecond stage being transformer 
coupled, and shall be gad 1f you 
could give me the circuit, together 
with any other detatls which you 
think neceseary. D.B.D. 


In Fig. 2 you will find the circuit 
which you require. Since you will in all 
probability be employing a general pur- 
pose valve as detector, it is important 
that the choke be.of high inductance 
value, about 100 henries being a good 
value to aim at. There are many types 
of chokes upon the market which have 
an inductance of only ‘20 henries or so. 
Whilst quite suitable for following a low- 
impedance power valve, a higher induct- 
ance value is necessary after a general 
purpose detector valve, which usually has 
a fairly high impedance. An excellent 
L.F. choke of high inductance value can 
be had by connecting the windings of an 
ordinary intervalve transformer in series 
with each other. In this manner not 
only do we obtain the sum of the indi- 
vidual inductance of primary and 
secondary, but obtain a great increase in 
inductance owing to the mutual in- 
ductance present between the two wind- 
ings of the transformer. It is important, 
however, that these windings be cor- 
rectly connected in series in such a 
manner that the mutual inductance in- 
creases instead of decreases the total 
inductance. We cannot say, however, 
whether to join OP to IS or OS. since 


it differs in various makes. The correct 
connections are, however, quickly found 
by experiment, since when wrongly con- 
nected, a very low total inductance value 
is obtained, and both quality and volume 
leave much to be desired. When cor- 
rectly connected it will be found that 
results are distinctly superior to those 
obtained with many types of chokes that 
are upon the market. 
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RUGBY AND THE BEAM STATIONS, 24 completion of Rugby, but, on the other hand, in our 


Opinion it is regrettable to see that short-wave Beam 

OMMENTS and correspondence appearing in the ‘stations are not being given their proper place of relative 
Press recently might well be taken as an excuse for importance. On the one hand, claims are made for the 
conjecture as to-whether the Post Office and those respon- stations which have not yet been publicly justified, but 
sible for the erection of Rugby are not anticipating an are based entirely on statements of experimental results, 
unfavourable comparison between and, on the other hand, some 
that station and the Beam stations Seesecccescascaceovooooonacgsascaeeseaaessescecacesna persons w ho support the "Rugby 


for which a contract has now been CONTENTS. policy have endeavoured to belittle 
placed by the Post Office. There PAQE the importance of Beam stations 
ems to be, in our opinion, no TS p ap R N = and to imply that the Government 
posible reason why the Post se By H. erie RECEIVER ™ contracts for these have only been 
Office should feel under any MEASURING SMALL CHANGES OF placed so that the stations may 
obligation to make an apology for CURRENT oe aoe, PAE act in a purely subsidiary rôle to 


By E. H. W. Banner. 
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Rugby or to seek to justify their Rugby. 


action in erecting this station in 
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° SPEECH AMPLIFIER DESIGN ... . 448 The Real Position. 
preference to the apparently more e By N. W. McLachlan. s 
economical but efficient Beam ! Current Topics 49 § We should be glad to see a 
system which has been so-much $ WIRELESS IN THE LONDON HOSPITAL... F s more honest statement of the case 
talked of during recent months. H RECENT INVENTIONS _ ... s from both sides. The public 
R Se idni s a aoe ands leas re THE acu 55 $ should be allowed to understand 
ugby ESS a s PRACTICAL HINTS AND Tres i 57 § that Rugby is a most efti- 
It should be realised that $ Pioneers or WIRELESS. 2.—GaLvant e cient ‘station, perhaps the most 
Rugby has already proved. itself $ AND VOLTA .. -- «+ 59°83 efficient of its class ever con- 
to be Itra-efficient stati f § By Ellison Hawke. $ structed, but that it was pro- 
an ultra-emcient station Of <$ Screentnc in RFCEIVING AgRIAts ... 61 $ pL 
its class, and it was, of course, s By R. I. Smith Rose and s jected, designed, and partly built 
designed and actually under con- § R. H. Barfield. s before the importance of short — 
struction before the possibilities & KR S BREVITIES oO O n ae $ s waves was realised; as for short 
: . : s NEW APPARATUS ahs s : 
of high efficiency from short-wave $ Dicronary or TecuntcaL Terms |. 70 $ Waves and Beam | aa se 
transmissions were recognised. If $ Lerrers ro tHe EDITOR = 72 $ accept the possibility that, when 
the Post Office had hesitated in $ Reapers’ Propeems .. .. ... 73 3 established, these stations may 


the early stages of construction of SERSHSSSEESHSSHSESHHSTCEHASSOSCSSSS SESS SGansTeaasea prove their complete superiority 
Rugby because of the possible over stations of the Rugby class, 
Superiority of short waves, we venture to think that and, if such superiority should be proved, let us not be 
criticism would have been far more justified on account grudging in our appreciation of a new step in advancement 
of the protracted delay in the establishment of an efficient whilst recognising the achievement in design and efficiency 
Empire link than can possibly be the case now, even if of which Rugby “has already given definite evidence. 
it is proved that the short-wave system 1S far superior to Our concern is that efficient Empire wireless communica- 
the long-wave and more costly equipment. tion, so long overdue, should be established, and that the 

Undoubtedly the Government did the right thing in system adopted should be as economical as possible 
gomg ahead as rapidly as possible with the construction without seme reliability of service. 
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Three Stable H.F. Stages with Daal 
Amplification. 
By H. F. SMITH. 


T is often stated that a set consisting of a detector 
valve with one or two stages of L.F. amplification is 
capable of receiving practically “ everything that one 

needs,” and adherents to this type of receiver are apt to 
question the advisability of going to the trouble of con- 
structing high-frequency amplifiers. Although admittedly 
the detector valve with reaction, under favourable condi- 
tions, can, and in skilled hands often does, give wonderful 
results, the assertion that H.F. amplification is not worth 
while is, like most dogmatic statements concerning wire- 
less matters, far too sweeping to pass unchallenged. The 
simple set may “get” the stations, but the writer ven- 
tures to think that those who have only listened on this 
type of receiver would be agreeably surprised to hear the 
comparative freedom from interference, and to experience 
the ease with which distant transmissions may be received 
at good strength on a set with two or three effective stages 
of high-frequency. There is a difference between merely 
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mi 1.—Theoretical circuit diagram. Ci, C3, E he ka mfd. C,=0.0002 mfd. C;=0.0001 
mfd. =0.001 mfd. R A Men aa R:=5 megonms. 
m . 


Cs = 0.0003 mfd. ri Cz,=1 mfd. 
R.C.= Optional reaction condenser, 0. 
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“ getting” a station and being able to appreciate the 


transmission. 


Not the least of the advantages resulting from the adop- - 


tion of tuned H.F. amplification is that the overall selec- 
tivity of the receiver increases with the number of- tuned 
stages, which act as filter circuits. It is, in practice, 
hardly possible to use these filters, except as couplings 
between valves, due to the reduction of signal strength 
which is caused by their resistance. 
amplifier is to be used, the coupling between the aerial 
and the grid circuit of the first valve may be reduced 
sufficiently to prevent “ shock-excitation ” of this circuit bv 
signals from a powerful near-by station. | Without ampli- 
fication, it might well be necessary to use such a loose 
aerial coupling to obtain the necessary degree of selec- 
tivity that signals from the distant station would be too 
weak to operate the detector. ' 
» In the receiver which it is proposed to describe here, 

wra. three H.F. stages are used, 
with a crystal detector, the 
output of which is passed 
back to the last valve; this, 
therefore, acts as a dual or 
reflex amplifier. It was 
considered that the  difficul- 
ties inherent in the construc- 
tion of a set with three tuned 
couplings were sufficient to 
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= . warrant the inclusion of one 


nr- aperiodic stage, particularly 
as this helps to ensure sta- 
bility. It is possible so to 
arrange the untuned coupling 
that two of the valves are 
automatically stabilised, as in 
neither case need both their 
grid and plate circuits be 
tuned to the wavelength of 
O the desired signal. A num- 

ber of untuned or semi-aperi- 

odic coupling devices are 

available; in this case the 
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Again, if an H.F. 
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Fig. 2.—Drillin 
B.A. screws; 


details of the front panel. 


screws ; 7/32in. dia. ; 


resistance-capacity method due to von An and 
described in the issue of this journal dated September 23rd, 
1925, has been adopted. Its novelty lies in the use of an 
exceptionally high value of anode resistance. Although 
no very high degree of amplification is obtainable (cer- 
tainly not more than threefold at 400 metres), the method 
has several advantages, not the least important being that, 
due to the low emission required, the valve may be run at 
about half its rated filament voltage, and will consequently 
have an extremely long life. At the same time, the anode 
current consumed is almost negligible. To sum up, it 
may be said that, in spite of the small H.F. amplification 
obtainable from this resistance-coupled stage, its use is 
Justified by the fact that it serves, by breaking the chain of 
tuned circuits, to stabilise the whole set, and that, in view 
of the fact that its maintenance cost is so low, the small 
degree of amplification obtained is by no means to be 
disregarded. 

Referring to the theoretical circuit diagram (Fig. 1), it 
will be seen that the aerial circuit 1s not separately tuned, 


Sizes of holes are as ayers :—A, 1/8in. dia.: 
» 1/8in. dia., countersunk tor aa wood acrewe 


G, 


and is coupled to the lower end of the grid coil of the 7 


first valve, which has connected in its anode circuit the 
high resistance (of 1 megohm) already mentioned. Ampli- 
fsd voltages set up acfoss the resistance are applied to 
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Fig. 3.—Layout of the baseboard. 


- The neutralised H.F. transformer is fitted with a single brass bracket. 
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B, 1/8in. dia., countersunk for No. 6 
E, 5/82in. dia., countersunk for No. 4 B.A. 
igin. j 


in. dia. ; 


the succeeding valve through the customary grid con- 
denser, the leak for which should have a value of at least 
5 megohms. The second valve is coupled to the third 
through a step-up H.F. transformer having a tuned 
secondary winding. As the grid and plate circuits of 
the third valve are both tuned, artificial stabilising 
becomes necessary, so a “neutrodyne” valve-to-crystal 
transformer has been used. The crystal detector is con- 
nected across only a part of the secondary of this trans- 
former, and its output is passed through the primary wind- 
ing of an L.F. transformer, the secondary of which is in- 
serted in the grid return lead of the last valve, a negative 
bias being applied through the secondaries of both trans- 
formers, which are in series. 


Resistance—coupled H.F. Valve. 


Two pairs of output terminals are provided, with a 
change-over switch. It will generally be found conveni- 
ent to keep the loud-speaker and a pair of ‘phones 
permanently connected and to change from one to the 
other, depending on which form of reception is desired. 

It is practically essential that the first valve shauld be 
of the low-capacity high-magnification type, so our choice 
is limited to the D.E.Q., or its bright-emitter counter- 
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Composite Reflex Receiver.— | 
part ; the former was used with highly satisfactory results. 
A special holder must therefore be provided; those on 
the market are, unfortunately, not designed for base- 
board mounting, and so four short distance pieces of 
ebonite tube, gin. diameter and žin. leng, must be used 
to give a: clearance. The holding-down screws pass 
through these tubes. 


i 


H.F. Transformer Construction. 


The L.F. 
have a high step-up ratio—either-6: 1.or 8:1. Unless 
attention is paid to this point, loud-speaker volume cannot 
be expected, even from a near-by station. The last valve 


must be of low impedance, and it is recommended that one 


of the same type be used in the second position. 

With the exception of 
the three tuning coils, all 
the components are stan- 
dard ready-made articles. 
The aerial-grid coil has 

"78 turns of No. 20 
D.C.C. wire, with tap- 
pings at the 5th, 1oth, 
g 2th, and 15th turns 
from the bottom end. 
To this latter tapping 
point the earth connec- 
tion is made, so there 
are actually 63 turns in 
Fig. 4.—Constructional details of the grid winding proper, 
‘the aerial-grid coil. 
with optionally 3, 5, 10, 
or 15 turns of aerial coil, depending on which tapping 
point is used. The fewer the number of turns included, 
the greater will be the selectivity. The former for this 
coil is of ebonite' tube, measuring 4łin. long by jin. 


diameter, and it is secured to the baseboard by two 
small brass angle brackets. 

The first H.F. transformer is wound on an 
ebonite tube measur- ing 3in. long by 2éin. 
diameger, and has 65 turns of No. 24 D.S.C. 
wire as secondary winding. Over the low- 


View from above. 
A 10 
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transformer must be of good design, and 


‘zoth turn from the end connecting to 
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potential end (remote from the grid) is wound the 
primary winding, spaced from it by 12 wooden strips in 
the manner already described in this journal. The four 
ends of the windings are taken to soldering tags held in 
position by screws passing through the tube. The primary 
winding has 20 turns of No. 30 D.S.C. wire, slightly 
spaced ; but if it is desired to use a high-impedance valve 
the number of turns should be increased to about 35, using 
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Fig. 5.—Constructional details of the H.F. transformers. 


No, 36 wire. The coil is screwed to the-baseboard by two 
1lin. brass screws passing through tubular ebonite distance 
pieces Zin. long. The method of connecting is made clear . 
in Fig. 5 (a). 

The Valve—Crystal Transformer. 


The neutralised valve-to-crystal transformer is similar to 
that used in the “Single Valve Loud-speaker Set” de- 
scribed in The Wireless World of December 2nd, 1925, 
and has 65 turns of secondary on a former of the same 
dimensions as that used for the first H.F. transformer. 
A tapping for connection to the crystal is made at the 
—L.T. The com- 
bined primary and neutralising windings are spaced from 
the secondary in the manner described above (match 
sticks were actually used as spacers). There are in all 40 
turns of No. 30 D.S.C. wire, tapped at the 2oth turn for 
the H.T. + connection. Consideration of Fig. 5 (b) will © 
show the method of construction and connecting up. In 
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Note that the condenser C; is resting on the L.F. transformer, supported by its own wiring. 


“the lettering of the connections corre- 
ns to that of the practical wiring plan. 

> main panel and the small terminal panel should 
in accordance. with the dimensions given in 
frand 7- The various components may now be 
es both on the panel and baseboard ; the positions 


e attached to the latter being as shown in Fig. 3. 


-The practical wiring diagram. 


ould be taken to allow the full amount 
n the high ‘frequency coils, and to mount 
Reposition: as shown. 

g together the panel and baseboard, it 
ii t on some of the wiring in the less 
S, particularly on the filament rheostats. 
ating sleeving is used to prevent risk 
ee ering the usual practice, wires 
are carried low down on the panel 
e plate and grid leads are well spaced, 


; Ee scsible. 
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on test, that the set as described was so 
è Sp ta certain amount of reaction could 
€ applied. Its use detracts to a certain 
pli ity of operation, so it was decided 
“x its adoption to the discretion of 
cti tag may most conveniently be 
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The lettering on the transformers corresponds to that shown in Fig. 5. 
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applied by joining the plate of the third valve to the lower 
end of the aerial winding through a small vernier con- 
denser with a maximum capacity of about 0.00005 mfd. 
This condenser may be mounted on the panel immediately 
above the first filament rheostat. As the voltage of the 
H.T. battery will be applied across it, there must be no 
risk of a short-circuit between its fixed and moving vanes. 
Wiring to this condenser must be well spaced from the 


other leads, as the connections are unav oidably rather 

long. They are shown in dotted lines in Fig. 1. 
Resistances of the grid leak type, of the particular make 

specified, were used, as the manufacturers state that they 


Fig. 7.—The terminal panel. A, 1/8in. dia., countersunk for 
No. 4 wood screws; B, 5/ 32in. dia. 


are capable of carrying the small current, amounting tc 
about 0.1 milliampere, flowing in the anode circuit, with- 
out undue change of resistance value. 
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LIST OF PARTS. 


1 Cabinet (Carrington Manufacturing Co.). 

I Ebonite panel, 24in. x 7in. x jin. 

I Ebonite panel, 6in. x ‘Itin. x }in. 

3 Variable condensers, slow motion, 0°:0005 mfd. (A.J.S.). 
1 Baseboard, 24in. x 6Rin. x jin. 

1 L.F. Transformer, 6: 1 ratio (Pye). 

2 Valve-holders, base mounting (Igranic). 

1 Valve-holder, V.24 type (G.E.C.). 

3 Rheostats, wire-wound (Lissen). 

1 Fixed condenser, 0:001 mfd., type GOOA (Dubilier). 
1 Fixed condenser, 0:0003 mfd., type 600A (Dubilier). 
I Fixed condenser, 0:0002 mfd., type 600 (Dubilier). 
1 Fixed condenser, 0:0001 mfd., type 600 ‘(Dubdilier). 
2 1 mfd. condensers (T.C.C.). 
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Assuming that a D.E.Q. valve is to be used in the first 
position, the fixed resistor in series with the filament 
rheostat should have a value high enough to drop the 
actual voltage on the valve to about 2 volts, which can, 
if necessary, be still further reduced by turning back the 
rheostat. A fixed resistor will of course be unnecessary if 
a 2-volt accumulator is used, and in any case it may be 
omitted if a 30-ohm variable resistance is used. From the 
point of view of safety its use is, however, desirable. As 
explained above, a low impedance or general purpose 


_I Pair panel brackets (Dew). 
I Resistor socket, with resistor (Burndepft). 
1 Dry cell, “T” size (Siemens). 
2 Grid leak bases. 
1 Crystal detector (G.E.C.). 
I Grid leak, 1 megohm (Ediswan). - f 
1 Grid leak, 5 megohms (Ediswan). : 
1, Switch, S.P.D.T. (Radio Components, Ltd.). 
1 Neutralising condenser (Polar). 
1 Ebonite tube, 3in. diameter, 4}in. long. 
2 Ebonite tubes, 24in. diameter, 3in. long. 
Terminals, screws, connecting wire, small quantity No. 20 
D.C.C., and No. 30 and 24 D.S.C. wire, etc. 
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adjusted for best signals. As the H.F. circuits are brought 
into tune the set will normally oscillate; this tendency is 
corrected by adjustment of the neutralising condenser. lf 
reaction is used, the small controlling condenser (R.C. in 
Fig. 1) should be set at zero when making these pre- 
liminary adjustments. 


Tuning Adiusunente: 


Fo search for distant stations, the three tuning con- 
densers must be simultaneously adjusted. This, at the 


Rear view of the receiver. 


valve may be used in the second position, while a small 
power valve is essential in the reflex stage. 


Supply Battery Voltages. 


Two positive high-tension terminals are provided, one for 
the first and last valves, which require from 100 to 120 
volts, while about 60 volts is applied to the second high- 
frequency amplifier. The grid bias of this valve is sup- 
plied by the single cell mounted in the receiver (it is 
secured to the base by a spring clip), while the reflex valve 
~ is biased by an external battery connected to the terminals 
as shown in Fig. 6. The voltage in this case will, of 
course, depend on the value-of high-tension applied, and 
will generally be about 4.5 to 6 volts. 

The three condensers are turned until the local trans- 
mission is heard, when the crystal should be carefully 
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The method of fitting the low-capacity valve-holder is clearly shown 


first attempt, will be found rather difficult, as unless all 
circuits are in tune the set will seem “ dead,” and reaction 
will have no effect. As soon, however, as a few stations 
have been picked up, this difficulty will disappear, and the 
operation of the set will be found quite simple and 
straightforward. It must be realised that simultaneous 
adjustment is necessary, and this is best effected by turning 
each dial a degree or two at atime. Even if there are no 
signals or even atmospherics coming in on the wavelength 
to which the receiver is tuned, a slight breathing sound 
will indicate the fact that all circuits are in resonance. 
Careful records should be kept of the adjustments corre- 
sponding to the various stations ; this will greatly facilitate 
the process of searching for other transmissions on neigh- 
bouring wavelengths. A station once “ logged ” may easily 
be tuned in on subsequent occasions. 
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Composite Reflex Reeeiver.— 

The set as described will cover a wavelength range of 
from approximately 200 to 550 metres, thus including in 
its scope practically all the broadcasting stations operating 
on the normal band. It was not considered worth while to 
introduce the complications necessary to provide for inter- 
changeable coils for longer wavelengths. 

As was to be expected, it was found that the efficiency 
of the set was at its greatest on the upper half of the 
broadcast band. At the higher frequencies, however, its 
performance was extremely good ; the speech transmissions 
from the Goodwin lightships, on about 22@ metres, were 
received at verv good strength. These stations always 
provide an excellent test of sensitivity on the shorter 
wavelengths. 

Loud-speaker reception must not be expected, ais 
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from a comparatively near-by station, as there is only one 
reflex stage of low-frequency magnification. If extra 
volume is desired, a single-valve power amplifier may be 
added as a separate unit, or included in the set. 

As already indicated, selectivity may be increased by 


reducing the number of turns in the aerial circuit. The 
best position should be found by trial; the flexible 
lead from the aerial terminal may then be per- 


manently soldered to the tapping point which is found to 
give best results. 

It is recommended, when adjusting the crystal, that the 
second H.F. circuit be slightly distuned ; otherwise one is 
apt to get a false idea as to whether the best setting has 
been found. The tapping point for the crystal on the neu- 
tralised transformer may also be varied, but this is hardly 
likely to be necessary if ordinary treated galena is used. 


MEASURING SMALL CHANGES OF CURRENT. 


Methods of Increasing Accuracy and Sensitivity. 
By E. H. W. BANNER, M.Sc., A.Inst.P. 


N” indicating measuring instrument will read accu- 
rately a change of eurrent of less than o.r per 
nt., and the usual laboratory or test-room instruments 
are aaa good for changes not less than about 0.5 to 1 
per cent. 
Some time ago it was required to ascertain if the current 


in a circuit remained constant when other conditions were © 


altered, and it was required also to read to much closer 
than o.r per cent (or 1 in 1,000) in order to be able to 
state that no change occurred. 

The best indicating instrument obtainable was a sub- 
standard guaranteed to be within + 0.2 per cent., but this 
was far too insensitive for the purpose. It was finally 
accomplished in this manner. A reflecting galvanometer 
of high resistance and sensitivity was obtained, the cali- 
bration being about 300 millimetres per microampere at 
one metre scale distance. The sensitivity was~increased 
directly by removing the galvanometer to a position about 
two metres from the scale; the spot of light was out of 
focus on the scale, but as the test was a null one this 
(id not matter. 

In order to take the current—in this case about o. p 
ampere—the galvanometer was short-circuited by a thick 
piece of copper wire, the actual length being adjusted 
until the galvanometer gave about full-scale deflection. 
All alterations had to be made with the current off. 

This was taken as a datum, or displaced zero, and any 
movement of the spot from this position showed a change 
of current, the absolute value being unknown from this 
treading. The sensitivity was far better than o.r per 
cent., and for any case it can be calculated. 


It is a where d is the smallest change of the position 


of the spot that can be read, and 7 the length of the 
sale. With a good spot d is about 0.1 mm. for a good 
observer, and should not be greater than 0.5 mm. in any 
case. The scale length, 7, can usually be about two 
metres, and so a change of deflection of o.1 mm. in two 


metres corresponds to a sensitivity of P EEX or 5 in 


10,000, Or 0.005 per cent. 
15 


There are two means of increasing the sensitivity still 
further. When the shunt is adjusted to give about full 
scale deflection the zero adjustment of the galvanometer 
may be set to bring the spot back towards the true zero 
(ż.e., with no current passing). The shunt may then again 
be decreased until the spot is at the full scale deflection. 
It will be seen that if the zero adjustment has been - 
sufficient to bring the spot right bak to the true zero and 
then the spot brought back to its full-scale position, the 
effective length of scale i is twice the measured length, and 
the sensitivity is also twice the previous value. 

The other method is to bring the galvanometer to true 
zero by balancing its current against a current from a 
local battery passed through the instrument in the reverse 
way. The sensitivity is-again increased. 

With either of these last two methods it is necessary to 
vary the current to be measured gradually, as a sudden 
switching on or off is likely to give the instrument a bad 
kick which might easily break the suspension. 


Plain galvanometer circuit with iow resistance shunt. (2) 
tis h-resistance rheostat connected in series with galvanometer 
foe” fine adjustment of sensitivity. (3) Local battery and rheostat 

for balancing out the main current. 


In the diagram (1) shows the plain circuit, and if a 
high resistance rheostat is included in series with the 
galvanometer, as in (2), fine adjustments of deflection 
may be obtained directly. The diagram (3) shows the 
“ balanced ’’? method, where the measured current is 
balanced out or neutralised by the local battery and 
rheostat. An accumulator is preferable to a dry cell 
on account of the unsteadiness of the latter when on 
load. 
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IMPERIAL WIRELESS DEVELOPMENTS. 


Progress with the British Beam Stations. 


HE year just begun bids fair to be one of the most 

| important in the history of commercial wireless 

telegraphy. Before many months have passed, 

the first of the new Marconi` beam stations will be 

brought into operation, and in the course of the year 

direct high-speed wireless services on the beam system 
will be established with all the principal Dominions. 

“The first of these beam stations—for communication 
with Canada and South Africa—are in an advanced state 
of construction. ; : 

The stations now nearing completion are at Bodmin, 
in Cornwall, and at Bridgwater, in Somerset. That at 
Bodmin will be the transmitting statiqgn used for com- 
munication with Canada and South Africa, the Bridg- 
water station being the receiver for these services. At 
each station there are ten masts—five for communication 
with each Dominion. The design of the masts is iden- 
tical for the transmitting and receiving stations. 


The Aerials and Reflectors. 


The five masts for each Dominion are erected in a 
straight line at right angles to the direction in which 
communication is to be established. These masts are 
277{t. high, each having a cross-arm at the top measuring 
goft. from end to end. The aerial and reflector will con- 
sist of a number of vertical wires suspended from triatics 
attached to the cross-arms of the masts. There will thus 


RTS eee eee 
Bnd ee 2 


~~ 


<< = r n -ru ` ‘Le 
F I . Nig hea GPL, Oh 
> s i : Ó vry = MX D » -A > a 
TAMA aod aos 4) Sea ot 
vaira E LS ek tee as EN OR 


Another view at Bridgwater. The five masts on the right will support the aeriais for reception 


from Canada, those on the left from South 
A 20 ` 
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The newiy-completed station building at Bridgwater, with three 


of the masts. 


rica. 


ridgwater is the beam receiving station, Bodmin 
constituting the transmitter. 


be two parallel steel cables, 
separated by a distance 
dependent on the wavelength 
used, running on each side 
of the masts from the first to 
the last. From these cables 
the vertical aerial and re- 
flector wires will `be sus- 
pended, the lower ends of 
the wires being kept in posi- 
tion by balance weights. 
The distance between the 
masts is 650ft. from centre 
to centre, and the length of 
the whole system of five 
masts for each transmitter 
about 3,200ft. from tail 
anchor block to tail anchor 
block. j 

At Bodmin transmitting 
station all the power rêe- 
quired will be generated on 
the site. The various volt- 
ages required for the opera- 
tion of the valves will be 
supplied by motor generators 
and alternators. The valves 
themselves will be of the oil- 
cooled type, and the com- 
plete valve transmitters will 
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Imperial Wireless Developments.— 
-be housed in a separate room ad- 
jacent to the power-house. The 
generating plant has been 
mounted on a concrete raft sup- 
ported on cork to prevent vibra- 
‘tion being communicated to the 
transmitting set, and the valve 
oscillators themselves are mounted 
on a similar raft. From the trans- 
mitting room, feeders are led to 
the aerials by means of copper 
tubes fixed above the ground. 

At the - Bridgw ater receiving 
station power is supplied by 
18 h.p. two-cylinder Aster engines 
driving the D.C. generators which 
supply the station with light and 
run the motors for charging the 
Teceiver batteries. 

Both transmitting and bi 
receiving stations will be ' 
connected by direct land =’ 
lines with the Central > 

aaoh Office, aE 

O.,-London, and 2% 


ae transmitting station 3 pik ree 


“be operated from £ 2% 
London by distant con- ý 
trol. 


In addition tothe ad- £ Eo 
vantage possessed by the 
| system of concen- 
Ing energy in one 


duection, the speed of 
working and freedom 
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Photos. Courtesy of Marconi’s Wircless 
Telegraph Cow. Lid. 


(Top) The machinery 
hall at the Bodmin 
beam trans mitting 
station. The alternators 
and generators are seen 

in the foreground. 


. (Centre) The ‘* Cana- 
4 dian" masts at the 
Bridgwater station, 


(Bottom) Switchboard 
and generators at the 
Bridgwater receiving 
station, for supplying 
light and charging the 
batteries. 


from interference have 
been greatly increased. These 
stations thus open up possi- 
bilities with regard to Imperial 
communications which have 
never before been available 
and which have been the am- 
bition of the Dominions foi 
many years past. 

The co responding stations in 
C‘anada, near Montreal, and 
South Africa, near Cape Town, 
are in practically the same state 
of advancement as the English 
stations, and similar stations 
f the Imperial system are 
being erected at Grimsby and 
Skegness, in England, tor com- 
munication with other stations 
at Poona, in India, and Mel- 
bourne, in Australia. 
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SPEECH AMPLIFIER DESIGN. 
Reducing ‘Distortion in’ L.F. Chokes and Transformers. 
By N. W. McLACHLAN, D.Sc., M.I.E.E., F.Inst.P. 


N comparing various types of loud-speaker, it does 

I not always occur to the listener that the amplifier 
plays an important function in the acoustic effect. 

The room also plays its part, but we will omit this in the 
meantime, because it is much easier to alter the amplifier 
characteristics and note the effect than it is to do likewise 
with the acoustic properties of the room. We hear a 
good deal about distortionless amplification. 


as meaning that one amplifier or a certain class of trans- 
former yields ‘‘ less ” distortion than another. But in 
the absolute sense there is no amplifier which ig distortion- 
less. In fact, the majority of amplifiers distort probably 
more than their owners are aware. There are two salient 
physical states which require consideration when discuss- 
ing the problem of distortion : (a) the steady state, (b) the 
transient state. The first of these is involved when we 
listen to a steady continuous note, say the broadcast 
tuning-in note. The conditions—provided we keep our 
heads still when listening to a loud-speaker—are always 


the same, and there is no variation in either pitch or. 


intensity. 
Nature of Transient Effects. 


Motion of the-head may bring the ears to an interfer- 
ence zone due to reflection from the walls where the sound 
is of greater or lesser intensity, and since the note is im- 
pure, its character as well as its intensity will vary.? 

Moreover, the air pressure in the neighbourhood of our 
ears varies in a perfectly definite manner.” If the pitch 
of the note is 1,500 vibrations per second, the air will 
go On expanding and contracting 1,500 times per second, 
each separate expansion and contraction being identical 
with its successor and its predecessor. In other words, the 
physical conditions under which the note is sounded will 
remain unaltered throughout its occurrence. The second 
and more important physical state to which allusion was 
made occurs at the begin- 
ning and at the end of any 

TO HF 
sound whatsoever. In play- AMPLIFIER 
ing a note on any instrument. ~~ w, 
say the violoncello, there is 
always a transition or inter- es 
mediate. stage between the 
first application of the bow 
and the fully sustained 
note. This is clearly due to 
the mechanical inertia of the 
moving parts. Similarly, 
when the bow ceases to move, 
the motion of the string has 
to be damped out, and this 
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Taken in. 
a relative sense, the term distortionless may be regarded . 


Fig. 1.—Combined resistance and transformer coupled amplifier, 
designed to have a cut-off frequency less than 50 cycles per second. 
Values of components are as follow: B,, 40 to 60 volts; Bz, 
ped Si o ee Pas a0 19 60 volts ; Bes 40 to etisi Co ea 
° op us sho sm dimensions to uce e ca e 8). 
takes time, even if it is of Ly, inductance variable in stepes of 25, 100 and 900 henries ; Ir 
25 henries, D.C. resistance 500 to 1,000 ohms—of low. self- 
R, 0.1 to 0.25 megohm; C,, 0.002 mfd., variable ; 
Cz, 4 mfd.; Tes primary of special 

transformer with variable ratios of 2:1 or 3: 

secondary. 


short duration. Again, when the pitch or the intensity of 
a note alters, there is always a transition stage. More- 
over, music in general consists of a series of transients. 
The severity of a transient may broadly be measured by 
its rate of change. Thus a transient is severe if the rate 
of change of air pressure—either increase or decrease— 
is rapid, e.g., pianoforte playing, ordinary speech, the 
chiming of bells, the beating of drums, the firing of a 
gun, rattling of coins, or turning over a sheet of paper. 


Transients in Electrical Circuits. 


We come now to the reproduction of steady sounds and 
transients by electrical means. Assume for simplicity 
that equal steady E.M.F.s, varying’in frequency from 


-20 Gycles to 10,000 cycles per second, are applied to the 


grid of the first note magnifying valve of a speech ampli- 
fier. The valve and its associated transformer or resist- 
ance-condenser unit can be considered distortionless to 
steady E.M.F.s provided the voltages applied to the grid 
of the next valve are equal for all frequencies from 20 to 
10,000 cycles. The amplification of transients can be 
approached by considering what occurs when a steady 
E.M.F. of any convenient frequency is suddenly applied 
to the grid of.the valve. In the case of a transformer 
coupled unit the initial shape of the current through the 
primary would depend upon the initial phase of the volt- 
age applied to the grid, #.e., the application may occur 
at any point of the wave from o° to 360°, and upon the 
ratio L/R, where L is the primary inductance under 
actual conditions and R is the internal resistance of the 
valve plus the effective resistance of the primary. Both 
L and R are actually differential values concomitant with 
a variation in current, due to the unidirectional nature of 
the feed current to the valve, the alternating current being 
superposed thereon. If the voltage is applied to the grid 
at zero value, the amplitude of the first current wave will 
be greater than succeeding waves,” whereas application 
at a phase of go° entails a 
gradually increasing ampli- 
tude. These phenomena are 
due chiefly to electrical in- 
ertia in the form of the 
primary inductance. Now 
, the secondary voltage of the 
transformer which is applied 
to the grid and filament of 
the next valve is proportional 
to the rate of change of 
primary current. It is— 
owing to the impedance of 
the valve—initially depen- 


7 The ‘‘ double” current rush 
when switching on a power 
transformer (59 cycles) at zero 
voltage phase is well known. 
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Considering Chokes 


Given: a Choke and a Transformer costing the same, the Choke will 


f 


certain to give much more 


A.J.S. Receivers, the one chosen by 


bs ee on the L.F. 
has not generally received 
attention it rves. 
ie it is by reason of the fact 
that if a choke is used without due 
care in the choice of valves, necessary 
condensers and grid leaks, consider- 
ably less volume will result. If, 
however, valves of correct: design 
are employed, there should be no 
falling off in signal strength. 

Although this may not be obvious 
to all at first, it can easily be ex- 
plained. Owing to the comparatively 
low impedance of the primary winding 
si the average eae sellmg at 

le figure, low impedance 
aha must be used if good quality 
reproduction is desired. Now low 
impedance valves generally have a 
a low amplification factor. The average good choke, and 
the one illustrated in particular, has a high impedance 
at all audio frequencies, therefore high impedance valves, 
valves whose amplification factor is generally high, 
should be used on the L.F. side, so that any loss of 
volume due to absence of the step-up effect of a trans- 
former is compensated for by the high amplification 
obtained from the valves. The only position in a 
choke coupled receiver in which a low impedance valve 
should be used is the last position. 

There is another great advantage in the use of 
chokes for L.F. coupling, and that is, a set so con- 


Publication No. 1185: tells you all 


Like all 


reproduction. 


Pag 
Oliver Lodge was choke siden 


LF. “hon even i ee stages of ph 
fication are used. While wap 
correctly desi set should not “how!” 


perienced difkculty . i 
direction. The fact that a choke has only one 
winding, and a transformer two windings, 
makes a good choke a much more reliable piece 
of apparatus, and one less BA to break down. 

The use of valves having a high amplifica- 
tion factor means that less drain is put on the 
H.T. Battery, whose life is consequently longer, 
and this means a direct saving, to say nothing 
of the saving in valve costs due to having to 
use a impedance or power valve in the 
last position only. 

The chief thing to remember is, that the 
valve a the loud-speaker in its plate circuit 
should be a low m power valve, 
any previous note magniĥers can be high 
amphfrcation factor valves with considerable 
advantage. 

If these instructions are adhered to, it will 
be found that the amplification with choke 
coupling is normally quite equal to transformer amplification, with 
a increase in purity. 


te eure ol of oe are supplied :— 


(2) A Chae” Unie “for the first stage of intervalve coupling. 

Ls Unit SDE: the Choke by-pass and coupling nsers, 
lea 

MGS A Choke Unit for the second and subsequent stages 


f interval ling, with coupling condenser and leak. 
I Te Ga gale. tear the addition of a Vale holde; 


Resister, and the necessary connections to complete a low 
frequency amplifer. . 
Choke only Bs. 15/- 
Choke Unit, both taxes i 20). 
about chokes and the valves to use. 
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The New Fixed Condenser 


1S accurate — stays accurate 


IXED condensers are important units in a radio re. 


ceiver and should be carefully chosen for sustained 


accuracy. In reflex and other circuits where capacity 
is a critical factor, accuracy in the fixed condenser may 
make the great difference between a set that performs 
perfectly and one that is uncertain as the weather. 


Sangamo Fixed Mica Condensers are guaran- 
teed to be accurate under all temperature and humidity 
conditions. Neither the intense heat of soldering nor 
the rain-soaked atmosphere will impair their accuracy. 
Even at the seashore, where the salt air creeps in to 
change the capacity of exposed condensers, the accuracy 
of the Sangamo is not affected in the least. 


Moulded in smooth brown bakelite, the Sangamo. 


Fixed Condenser is most pleasing in appearance. 

Sangamo Condensers are made in all standard 
capacities, and are supplied with or without grid leak 
clips. 
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Neutron Crystastat Detector 


you have finished with crystal- 


searching. The programme is always 
“coming through” and you have 
merely to “put the ’phones on”; | 
no worry of cat’s-whiskers, no ` 
adjustments after first setting. 


The Neutron Crystastat consists of a 
standard Neutron Crystal in special cart- 
ridge, with mineral contact. The combina- 
tion gives surprisingly good results and 
will work a Loud Speaker at comfortable 
strength without amplifier, at ten miles 
from a main B.B.C. Station (with, of 
course, a good aerial and earth). 


SPECIAL WHOLESALE DISTRIBUTORS. ARR ‘aii $ 
R. A. Rothermel, Ltd., 24 & 26, Maddox St., Regent St., W.1. : with brackets for į 
‘Electrical Installation & ERNE Co.,. . . 40, Berry St., Belfast. : pane: or Sy a 
Priestly & Ford . 3: Ciria Lane, Binnmeham, : Tho Detsctor will * 
The Carpax Company Ltd., 312, Deansgate, Manchester. ; fit most standard | CRYSTASTAT DETECTOR 
vies & Sons, wit Electrical & General Engineers, Northampton. : pipet ee : ' 
Mr. W. J. Pulford <<; . 109, Kingsway, London, W.C.2. : e i Satie aint. oR (Patent 20159.) Se N 
Keith & Irwin, -> -> - 35, Robertson Street, Glasgow, C.2, : plated. Cartridge | sy splied by all Radio Dealers. In case 
Fred Burris & Sons, .. .. .. «+ 711, Redcliffe Street, Bristol. : of best ebonite. « of difficulty, sent posi free of yon suppl j 
J. W. Carr & Co., Ltd., .. .. 35, Queen Veitoria Street, E.C.4. : ; J 3 Y, 
; oo PE : A your Dealer's name to 
Lincoln Smethurst, 17, Hanover Buildings, Southampton. : ii J 
PRICES. : : Neutron Distributors, Sentinel House, London, W.C.1 
0-0001—0-0009 mfd. .. .. 2. 2/6 | compe guar 
s avteed ested 
0: 001 — 0: 009 mfd. S 4 . . 3/— : ae terrors F roct, Ltd. 
s cast, — mewati 
H turers o0 
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Speech Amplifier Design.— 

dent upon the phase at which the voltage i is applied to the 
preceding grid. If the various resistances of the circuit 
and the self-capacity were zero, the phase of the voltage 
apphed to the first grid would be immaterial, for that 
cn the second grid would always’ be a replica thereof .* 
Thus, where transformers are concerned, the initial por- 
tion of a transient is generally altered in shape. Its 
rate of rise may be less or greater than the original, 
according to the resistances and capacities in the circuits 
and the ‘frequency and initial phase of the wave. With 
a complex transiémt where the ultimate steady state con- 
sists of waves of many different frequencies, each wave 


is initially altered in shape, thereby causing distortion 


a 
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AMPLIFICATIO 


FREQUENCY 
. 2.—Characteristic curve of 2:1 ratio transformer aad D.E.5 


ve. Anode volts, 160; grid ‘volts, 9. 
115,000 turns) at: 1,000 cles, 225 henriee; secondary induct- 
ance (30,000 turns) 900 - es. ay self—capacity 100 

; cro-mfd. 


Primary inductance 


of the transient. Moreover, throughout a broadcasting 
system, f.e., from microphone to loud-speaker, the phases 
and amplitudes of the components of a transient are so 
altered that in certain cases, e.g., the report of a gun, 
the reproduction fails to convey any meaning. ‘There is 


no intention to pursue this complex problem any further — 


at present. The-point to be enforced is merely that in 
implifiers having transformers and condensers the ampli- 
ication curve for constant voltages after a steady condi- 
tion has been attained is no criterion of what may occur 
with transients, especially those with a deep wave front 
fair pressure),. ‘although a good steady voltage character- 
istic is usually associated with all-round pleasing quality : 


“ut the latter is not synonymous with faithful reproduc-. 
uon. 


Uniform Amplification of Steady Voltages over a 
Wide Frequency Range. 
The most facile mode of accomplishing the above result 
s by the use of a resistance capacity amplifier having 


180 


AMPLIFICATION 


FREQUENCY 


of amplifier of Fig. 1, from gi of V; 


3.—Characteristic 
wee. Q.) to grid of Vg; resistance coupling o kas and V2. 


' Zero capacity and infinite resistance would yield a like result. 
16 
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good mica condensers of the order of o.2 mfd. The 
characteristics of such an amplifier are extremely well 
known. Owing to the increase in impedance of the cen- 
denser with decrease in frequency the amplification falls 
off in the lower ranges. In fact, the chief diffculty 
when amplifying at audio-frequency—without the aid of 


ON 


AMPLIFICAT] 


FREQUENCY —— 


Fig. 4.— Form of characteristic curve obtained 
with condenser across anode resistence 


H.F. reaction—is to get a reasonable volume from the 
low tones. By suitable choice of condensers and resist- 
ances the desired result can be attained. It is highly 
desirable in order to reproduce the lower tones of the 
pianoforte (lowest frequency about 20 per second), ’cello, 
double bass, drums, etc., that the cut-off point (where 
the amplification begins to fall off rapidly) should not 


occur above 50 cycles per second. In this section it is 


proposed to describe a combined resistance-transformer 
combination which, although not always yielding a maxi- 
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mum of magnification, gives 
uniformity over a relatively” 
wide range. The -diagram 
of connections is indicated in 
Fig. r. Valve V, is for 
rectification, which is secured 
either by grid leak or on thẹ 
i, bend of the anode character- 

n, istic. The latter is to be pre- 
ferred. In the anode circuit 
of V,, which may be of the 
D.E.3B., D.E.5B., or 
D.E.Q. type, is inserted a 
resistance of from o.r to 
0.25 megohm (according to 
the type of rectifier used), 
which serves to couple V, 
to V.. Battery B, is ad-. 
justed to give the necessary 
grid bias to V., which may 
bea D.E.5, D.E.5B., or L.S.5 valve. If the bias for V, 
is ¢,, then B, -B,— # =e,. The current # is the steady 
anode current during reception of signals, and r is the re- 
sistance of R and the choke L, ; e, is less when there are 
no signals, since there is then no carrier wave to rectify. 
In the anode circuit of V, is inserted a special trans- — 
former having a high primary inductance. Its actual 
value is 225 henries* at 500 cycles, which is at least ten 
times the inductance of the majority of transformers used 
in amplifier design. The ratio of transformation is 
2:1 or 3:1. The steady voltage characteristic with a 
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Fig. 4 (a).—Distribution of 
sections in high inductaace | 
tapped transformer. Sı 
is used to give the correct 
turn ratio,the other sections 
being standard. A better 
arrangement would be to 
have 4,500 turns on the 
“primarie giving an in- 
ductance 182 henries. 
A 3:1 ads can be ob- 
tained by connecting P3 
P, in parallel, À 


‘Measured on bridge at 500 cycles. Even with a current of 
3 to 4 mA. in the primary there is experimental evidence to 
show that the value does not fall below this at low frequencies. 
With pure A.C. the maximum inductance at 50 cycles exceeds 
3,000 henries. 
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Speech Amplifier Design.— 

_D.E.5 valve is shown in Fig. 2, from which it will be 
seen that the cut-off point is about 35 cycles per second. 
From a frequency of 1,000 cycles, the amplification in- 
creases gradually to 7,000 cycles (not shown on diagram), 
beyond which it decreases. This gřaduał increase in 
amplification is due to leakage, and will be treated in a 
subsequent section. By putting a 0.003 mfd. condenser 


on the primary of the transformer, the characteristic be- 
40 | 
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AMPLIFICATION 
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Fig. 5.—Curves of D.E.5 valve (anode volts 160, grid bias, —7.5 

vo ta) and tapped transformer with idle primary section in different 

relative positions. (1) 2:1 ratio transformer without primary 

condenser. (2) Special 2.7 : 1 transformer (primary 100 henries) 

with P; as the idie section. (3) Special 2.7 : 1 transformer with 

idie section P; between and S. 

comes almost horizontal from 35 to 4,000 cycles. Beyond 
the latter point the actual curve was not measured, but at 
some higher frequency it dips slowly downward (see 
dotted curve, Fig, 2). | 

The curve from the grid of the detector to the grid of 
the valve V,, which is a power valve of the D.E.5A. or 
L.S.5A. type, with resistance coupling between V, and 
Yz, is sketched in Fig. 3. The curve does not rise quite 
so rapidly as that shown in Fig. 2, owing to the high 
impedance of the detector valve (D.E.Q.) at its rectifi- 
cation point and the capacity to earth of B,. With 


AMPLIFICATION 


Fig. 6.—Calculated amplification curves plotted to a logarithmic 

impedance under operating conditions 

00 and 900-henry chokes connected in 

elf—capacity of the choke winding has been 
neglected. 


1000 1500 2000 2500 3000 3500 4000 4500 


JANUARY r3th, 1926. 


strong signals at the grid of the detector the quality from 
a good loud-speaker is remarkably pleasing, even though 
the intensity is great. 


Variable Amplification of Steady Voltages. 


Having secured an amplifier.of uniform steady voltage 
characteristics over a wide range of frequencies, it is now 
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Fig. 7.—Overall amplification curve with dip in middle register. 
The correct shape depends upon the characteristic of the loud- 
speaker ; with certain types the portion B C should be horizontal, 
while with others it should rise from about 3,000 cycles upwards. 


possible by rapid switching to hear the effect of varying 
the amplification curve. ‘The variation can be accom- 
plished iù several ways, and the most salient are about 
to be described. 

(1) Referring to Fig. 1, if a 0.005 mfd. variable con- 
denser is connected across the resistance in the anode cir- 
cuit of V, the impedance of the resistance condenser unit 
will decrease with increase in frequency and the character- 
istic will have a downward slope, as shown in Fig 4. 
The result is to attenuate the higher tones relative to the 
lower and intermediate tones, which remain much as 


they were. At a certain value of ‘capacity the music or 


speech will sound muffied. 


3 
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Fig. 7 (b).—Auxiilary inductance L of low effective resistance 
and low self-capacity for obtaining resonance at the upper audio- 
frequencies. he amplification at resonance depends upou 


e+R.+R and upon the reactance ey The resonance frequency 


can be varied by varying L and by connecting a variable condenser 
across the secondary winding. The purpose of the choke and 
condenser in parallel with R is to produce a dip in the characteristic. 


(2) If a tapping is taken on the primary of the trans- 
former the ratio can be made .3:1 instead of 2: 1. 
Owing to the disposition of the primary and secondary 
coils the leakage is different in the two cases. Since the 
primary turns have been reduced in the ratio 3: 2, the in- 
ductance has been reduced in the ratio 9: 4, f.e., it is 
now 100 henries. The curve is shown in Fig. 5. The 
cut-off point of the lower frequencies is now Jo cycles 
instead of 35, and the upper frequencies are more 
prominent than before. The effect of changing the ratio 
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Speech Amplifier Design.— 

of transformation from 2 to 3 is to give the speech or 
music a higher pitch (so far as our auditory organs per- 
ceive it), and at the same time to increase the intensity, 
since the energy is augmented due to the greater trans- 
formation ratio. There are three primary sections on 
the transformer which are interleaved with the secondaries 
as shown in Fig. 4 (a). There are three ways of obtain- 
ing a 3:1 ratio, viz., P, P}, P, P;, or P, P, In 
each case there is an ‘‘ idle ’’ primary section. More- 
over, the resulting amplification curve is different in the 
three cases owing to the different relative position of the 
section and the variation in leakage (coupling). For 
example, with P, P, the system is symmetrical and the 
idle section is at the H.T. battery end, where the poten- 
tial variation is zero. The effect of the idle section is 
least here and leakage resonance occurs at a frequency 
of the same order as that for the 2:11, #.¢., the un- 
tapped transformer. Using sections P, P,, the idle 
section P, now being situated at the anode end, where the 
greatest variation in P. D. occurs, the result is rather 
interesting. (See Fig. 5.) The resonance frequency 
of the idle section occurs in the region 2,000 cycles to 
2,500 cycles, and this amongst other things is responsible 
for the summit-like aspect of the amplification curve. 
Whilst the curve would give an overpowering high tone 
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Fig. 8.—Methods of diverting direet anode current from the loud- 

e reducing the condensers in (a), (b) and (c) tbe low 

tenes are decreased ; a reduc. on of the value of condenser in (d) 
decreases the high tones. 


scale, the P, P, combination is good and is useful for 
certain classes of loud-speaker. To obviate the influence 
of the idle or free section, it can be joined in parallel 
with one of the active units. The primary inductance 
is then the same as the tapped transformer, but the leak- 
age will be a little different. The curves of Fig. 5 are 
for one of the high inductance transformers, but a section 
of 3,000 turns was omitted from the secondary. The 
ratio of the untapped transformer was therefore 1.8: 1 
(22¢-henries), and when tapped 2.7: 1 (100 henries). It 
should not be confused, however, with the standard 
2.7: 1 ‘““ Ideal ’’ transformer, the inductance of which is 
fo henries. 

(3), Suppose we substitute an iron-cored choke for the 
tenistance R of Fig. x and let the choke be variable, say, 
m three steps of 25, 100, and goo henries. This 
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can readily be accomplished by putting the primary and 
secondary of a transformer in series and tapping off. 
The inductances will, of course, depend on the typé of 
transformer. Taking valve V, alone, the calculated 
characteristics with the three inductances are shown in 
Fig. 6. Thus, with 25 henries the loud-speaker will 
sound high pitched, with roo henries it will sound more 
normal. With goo henries will be more pronounced than 
before. The results will depend on the self-capacity of 
the choke and the impedance of the rectifier. By putting 
a (variable) condenser across the choke, the characteristic 
of the detector and choke can be made to droop, as in 
Fig. 4, so that with the 3:1 transformer the overall 
characteristic is akin to that illustrated in Fig. 7. This 
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Fig. 9.—Frequency characteristics of 2.7 : t (50-henry primary) 
and 2:1 (1 ry primary) transformers. D.E.5 valve (anode 


volts, 160, grid bias, —7.5 volts). 


has a dip in the middle. A somewhat similar result can 
be secured by using the resistance coupling and condenser 
in place of the choke. To get an appreciable dip in 
the curve it is essential that the upward slope due to 
leakage shall be much greater than the downward slope due 
to the condenser on the choke or the resistance. So far 
as quality is concerned, the resistance coupling between 
V, and V, is to be preferred, but the choke yields in- 
creased magnification. In fact, with a choke of 900 
henries, with or without the resistance, and a D.E.3B., 
D.E.5B., or other valve of moderate impedance, practi- 
cally the whole magnification factor of the valve is 
secured. If the choke is sectionised on one core, care 
must be exercised to avoid resonance effects due to the 
idle sections, as shown above in the case of the trans- 
former. The idle part can be paralleled with the active 
part. It must be remembered, however, that there will 
be additional self capacity due to this process. A high 
resistance alone, e.g., 0.2 megohm, detracts somewhat 
from the efficiency of the rectifier and only about half the 
‘© mz’ value is secured. There is, of course, for any 
valve, an optimum value of resistance which can be 
found by trial. To secure the requisite steep slope due 
to leakage resonance, it is usually necessary to have a 
low impedance valve (D.E.5, L.S.5, or D.E.5A.), and it 
may be necessary to insert an auxiliary inductance in 
series with the primary of the transformer as shown in 
Fig. 7 (b). l 

With certain types of loud-speaker, particularly those | 
devoid of high and low tones, an amplifier with 
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Speech Amplifier Design.— 
a ¢haracteristic of this nature yields very pleasing 
results. ) | | 
(4) The best mode of coupling the loud-speaker in 
the anocle circuit of the power valve is sometimes a moot 
point. It is preferable to have merely an alternating 
current in the Joud-speaker windings, as this reduces 
the possibility Of breakdowns, which seem to be due to 
prolonged electrolytic action caused by D.C., although 
there are cases in which the winding has succumbed under 
A.C. Of course, this argument is fallacious in one 
respect : for the choke, the transformer, or the resistance 
may break down, so that we are merely shifting the onus 
from the loud-speaker elsewhere. In general, it will be 
conceded, however, that the policy of avoiding D.C. in 
the loud-speaker is a wise one, for a breakdown ofthe 


coupling unit is very easily rectified, and the loud-speaker. 


can always be used direct in the valve circuit as a tempo- 
rary expedient pending the replacement of the faulty com- 
ponent. There are two practical methods of preventing 
the D.C. feed from passing through the loud-speaker : 
(a) transformer coupling, (ù) condenser-choke coupling. 
The two arrangements are depicted in Fig. 8. 

With condenser coupling—choke feed—the tone can 
be varied by using a variable condenser. When C of 
Fig. 8(a) is large, say 4 mfds., its impedance to all 
frequencies from 30 to 4,000 cycles is negligible com- 
pared with that of valve plus loud-speaker, but for smaller 
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values of C, say 0.05’mfd., the impedance at the lower 
frequencies is comparatively high. Thus with a 0.05 
mfd. condenser, the lower tones are reduced in intensity, 
and the effect is to make the loud-speaker appear high- 
pitched. By varying the condenser (in steps), the depth 
of tone can be altered, but the lower tones cannot be 
enhanced at the expense of the higher. The acoustic 
characteristics can be varied in like manner with trans- 
former coupling by putting the condenser in series with 


the loud-speaker across the secondary terminals, as in 


Fig. 8(c). The design of the transformer has a pro- 
found effect on the quality. In general, there are three 
salient points to be borne in mind whilst designing trans- 
formers: (a) The: primary. inductance must be compara- 
tively high, (4) the self and mutual capacities must be 
low, (c) the leakage must be low—unless a rising charac- 
teristic is required. The core of the special high induct- 
ance transformer is identical with the Marconiphone 
‘“ Tdeal ’’ type, but the primary and secondary windings 
have more turns than the standard types. A first ap- 
proximation to its performance can be made by using a 
2.7:1 with a D.E.5, and a second approximation by 
putting two 2.7: 1 in series. The primary inductance 
would then be 100 henries. -The characteristic of a 
2.7: 1 With D.E.5 valve is given in Fig. 9, whilst 
that of a special 2: 1 with roo-henry primary is also `’ 
shown, 

(To be continued.) 


General Notes. 


Mr. S. K. Lewer (G 6LJ), 32, Gascony 
Avenue, West Hampstead, N.W.6, re- 
ports two-way communication at 7.30 p.m. 
on December 27th with FI 8QQ in Saigon, 
French Indo China; his signals were 
stated to be R5. This is believed to be 
the first communication between England 
and French Indo China, though, as re- 
ported in our issue of December 30th, an 
amateur in Northern Ireland has fore- 
stalled 6LJ. FI 8QQ listens for European 
stations at 11 p.m/ G.M.T. every night. 
Mr. Lewer also informs us that his sig- 
rals are received regularly at good 
strength in U.S.A. every morning until 
ahout 1 p.m., when daylight covers the 
whole of the Atlantic. 

0000 


Mr. L. Bland Flagg (G 2GO) was heard 
in India by Corporal Coates on Decem- 
ber 13th at 2252 Indian Standard Time 
(about 6 p.m.-G.M.T.), the strength of 
his signals were reported as R5. 


0000 


260 was working with an input of 12 
watts derived from a M.L. converter and 
an output of 500 volts 25 milliamps with 
an Osram DET I valve. 


0000 


The Jack of any official regulation of 
the International prefixes and interme- 
dinates is the cause of a good deal of con- 
fusion. There are at present three difter- 
ent countries, India, Uruguay and Yugo- 
Slavia, using the letter Y, while the Irish 
Free State appears to use both IR and 
GW. It is to be hoped that some fixed 
agreement will soon be effected between 
the various countries and a definite and 
official system of prefixes adopted. 
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New Call Signs Allotted. 


SJW.—P. Cox, 101, Birchfield Road, 
Longsight, Manchester, transmits on 45, 
90, and 150-200 metres. 

5C.J.—O. Carpenter, 35, Sunnyside 
Road, Weston-super-Mare, transmits on 
90 and 440 metres. 

2NH.—-E. A. Dedman, 65, Kingston 
Road, New Malden, Surrey, transmits on 
2.5, 5, 8 and 23 metres. 

5WV.—D. Woods, Station House, 
Braintree, Essex (in place of 2AXZ), 
transmits on 23 and 45 metres. 

2eV.—W. Scott Hay, “Ivycraig,” 
Newton Mearns, Renfrewshire, transmits 
on 23, 90 and 170 metres. 

2BNN.—T. H. F. Wagstaff, 24, Earl 
Howe Street, Leicester (artificial aerial). 


0000 


Stations Identified. 


Z 1AR.—R. J. Orbell, Box 69, Te 
Aroha, New Zealand. (Mr. Orbell’s sta- 
tion was formerly Z 3AA Christchurch.) 

CH 1ER, CH 1EG.—K. Guevana, Cas- 
illa 69, Vileun, Chile, and 646 Av. Liber- 
tad, Vina del Mar; the latter being the 
address of both stations during the sum- 
mer months. Mr. CGuevana, who works 
on 100 watts from Vilcun and on 32 watts 
from Vina del Mar, will welcome reports, 
especially on transmissions from 1ER. 


PI 3AA.—F. Johnson, Elser, Baquio, 
Philippine Islands. 

KUDG.—U-.S. s/s. ‘‘ West Jester,” cjo 
Messrs. Struthers and Berry, S. Fran- 
cisco, Calif. 

NCGI.—U.S. Coast Guard Radio Re- 
pair Base, Navy Yard, Philadelphia. 

NOSN.—U.S. Submarine Base (F. A. 
Emrick), Coco Solo, Panama (uses the in- 
termediate U (. . — —) and works on 40 
metres. 

NWQ.—U.S. s/s “ Wyoming,” Guan- 
tanamo Bay, Cuba. ; 

Y CKM.—-Americo Mantegani, Vaz- 
quez 1427 Montevideo, Uruguay. | 

Y RCS.—Carlos Stefani Canelones, 874, 
Montevideo, Uruguay. ` 

o000 
Mis-use of Call Signs. 

The poaching of call signs has long 
been prevalent in Great Britain, but 
hitherto few complaints have been re- 
ceived from Ireland. Mr. F. R. Neill 
(G5NJ), of Chesterfield, Whitehead, 
Co. Antrim, now reports that there are 
definite indications of the illicit use of 
his call letters by some unknown person 
or persons. He would be glad of any 
information likely to assist in the 
detection of the offender. 

0000 


Mr. E. C. Miller, the hon. secretary of 
the Sunderland Wireless and Scientific 
Association, suggests that indistinct pro- 
nunciation by the operator of the trans- 
mitter may, in some cases, be the cause 
of complaints of the mis-use of call signs. 
He advocates the practice of giving the 
call sign slowly, in Morse, on a buzzer 
after each transmission, or, alternatively, 
of repeating it in either the Army or Post 
Office letter codes. 
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News of the Week 


WHERE AERIALS ABOUND. 
The P.M.G. should reap a rich harvest 
from Rhosywain, near- Chirk, where the 
number of wireless masts has evoked a 
District Councillor’s remark that the 
suburb looks like a harbour full of old 
ships. 
0000 

A POWERFUL BROADCASTING STATION. 


WJZ, the new high power station of 
the Radio Corporation of America at 
Bound Brook, New Jersey, was officially 
opened on New Year’s Day. Transmit- 
ting on 450 metres, WJZ employs a 
power of 50 kilowatts. 


0000 


NO MORE LICENCE WARNINGS. 
The last licence warning has sped 
upon its unwelcome flight. There are 
to be no more, according to a statement 
made by an official of the General Post 
Office. Since August last, when the 
first tactful reminder was issued, more 
than 150,000 additional licences have 
heen taken out. It is calculated that 
600,000 listeners are still unlicensed. 


0000 


CADETS WIRELESS KNOWLEDGE. 

Public school cadets are not at present 
in a position to make practical use of 
wireless, according to Captain F. A. 
Mason, who spoke at the annual general 
meeting of the Public Secondary School 
Cadet Association on January 4th. 

Captain Mason, who is a signalling 
officer, said that cadets had a long way 
to go before they could reach the state 
of efficiency and the speed required by 
Post Office examiners. 
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IRISH CRYSTAL USERS’ COMPLAINT., 


Replying to a request for the reduc- 
tion of the wireless licence fee of £1 
iņ the case of crystal users in the Irish 
Free State. Mr. Walsh (Minister of 
Posts and Telegraphs) said the fee was 
nominal in England, but the country 
gained in the manufacture of sets. 
There was. no corresponding benefit in 
the Irish Free State. Taxpayers would 
be obliged to meet a heavy deficit on 
the wireless, which would be more 
expensive than anticipated. 
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RADIO TELEPHONY IN CHINA. 

A Shanghai message states that the 
Ministry of Communications is taking 
steps to establish a wireless telephone 
service between Tientsin and Shanghai. 


oo00 


COURSE FOR FRENCH CONSTRUCTORS. 


A Paris wireless school announces a 
special course, lasting. two months, for 
instruction in the art of building and 
installing private wireless telephony 
installations. A  ‘‘ Constructor’s Dip- 
loma ” is issued. 


oo0oao 


- SAFEGUARDING THE PUBLIC. 

Sir Charles Bright has accepted the 
pon and Sir William S. Glyn- 

ones the vice-presidency of the Wireless 
Retailers’ Association. 

One of the objects of the Association is 
to safeguard the public from unreliable 
dealers, a certificate of membership being 
issued for this purpose. 


Coronado 
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in Brief Review. 


WIRELESS WITHOUT TEARS. 

A wireless workshop has been opened 
by Messrs. Selfridge & Co., Ltd., at 
their Oxford Street store. Daily de- 
monstrations are given of ‘' Wireless 
Without Tears.” 

oo0oo0oo0 
A MISREAD DISTRESS CALL. 

The mystery regarding the supposed 
distress call on December 29th from the 
steamship Coronado when off the coast of 


Spain was partially cleared up when the > 


Spanish steamer Marta Victoria, which re- 
ported the distress call, arrived in the 
Clvde. l 

It appears that the operator heard the 
transmit “CQ,” = which 
he interpreted as meaning ‘“* want 
assistance.” Considering that the original 
distress call, before ‘“ SOS” was 


standardised, was ‘“‘ CQD,” it is quite 
possible that the fears entertained for 
the Coronado’s safety were simply due 
to some freak of memory on the part of 
the Spanish vessel’s operator. 


FAMOUS SHORT-WAVE TRANSMITTER. A new alae oh of the transmittin 


apparatus at KDKA, Pittsburg, Pa. 


On the extreme 


t is the quartz crysta 


oscillator which serves to maintain transmission at a constant frequency. 
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ANNUAL DINNER OF THE I.E.E. 

Members of the Institution of Elec- 
trical Engineers will- hold their Annual 
Dinner and Reunion at the Hotel Cecil, 
Strand, W.C., on Thursday, February 
lith, under the presidency of Mr. R. A. 
Chattock, ‘supported by the Council. 
Application forms for tickets are ob- 
tainable from the Secretary, Mr. P. F. 
Rowell, at the Institution, Savoy Place, 


W.C.2. | 
0000 


WIRELESS PATENT CONFUSION. 
Inventors were particularly busy 


during 1925, wireless inventions being 
well to the forefront. 
Offrce procedure, however, it is not pos- 
sible to bring searches right up to date, 
and inventors are often more or less in 
the dark when they file their patent 
applications. As a result (writes Mr. 

`. P. Gee, A.M.I.R.E., a London 
patent agent). some of the appli- 
cations conflict with one another, and 
often the trouble can only be rectified 
when publication of the patent specifi- 
cation takes place. 

0000 

“RESIGNATIONS FROM THE N.A.R.M.A,T. 

A trade event of considerable interest 
to the general public is revealed by the 
news that the Sterling Telephone and 
Electric Co., Ltd., have resigned from the 
Manufacturers’ Section of the National 
Association of Radio Manufacturers and 
Traders. The Marconiphone Company’s 
‘resignation from the same organisation is 
to take place on March 1st. | 

The Marconiphone Company, who are 
the sole selling agents for the Sterling 
Telephone and Electric Company, have 
been instructed to market the entire 
range of “Sterling ’’ products at more 
advantageous discounts to the trade. 

o000 
AN OPTIMIST. 

Evidently realising that attack is the 
best form of defence, a defendant in the 
West Ham Police Court put forward a 
novel claim against the Post Office when 
he was charged with operating a receiver 
without a licence. 

A supervisor pointed out that Jarvis 
(the defendant) argued that, in return 
for the 10s. licence fee, the Post Office 
should erect his aerial in the same way 
that a telephone is installed for an in- 
clusive charge. Disregarding this opti- 
mistic plea, the magistrate fined the 
defendant £1, with £1 1s. costs. 

©0000 
B.S.A. IN THE WIRELESS FIELD. 

Those familiar initials. * B.S.A..” which 
have so long been associated with cycles. 
motor cycles, and rifles, are entering 
upon a new phase of existence. 

It is officially announced that the Bir- 
mingham Small Arms Co., Ltd., of 
Binningham, have entered into an agree- 
ment with the Standard Telephones and 
Cables, Ltd. (formerly Western Electric 
Co., Ltd.), whereby the developments of 
the latter company with broadcast receiv- 
ing apparatus will operate for both com- 
panies. A new company has been formed 
under the name of B.S.A. Radio, Ltd., 
with offices at Small Heath, Birmingham, 
to market the new B.S.A. products. 
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FORTHCOMING EVENTS. 


WEDNESDAY, JANUARY 13th. 3 
Radio Society of Great Britain.—Informal © 
mecting, At EBpm. At the Institution 
of Elecetrical Engineers, - Savoy Place, 

: W.C.2. Talk on “The Development and 

: now Valves for Broadcast Reception,” 

8 by Mr. F. E. Henderson. 

> Barnsley and District Wireless Association. 

: --Electricity and Magnetism as Applied 
to Wireless, 

Muswdl Hill and District Radio Society. 
—At 8 p.m, At St. Jumes's Schools, 
Fortis Green. Lecture and Demonstra- 
tion: " Liquid Air,” by Mr. Allen J. 
Bremner, B.Sc. 


_ THURSDAY, JANUARY 14th. 

Liverpool Wireless Society.—At 7.30 p.m, 
At the Royal Institution. Lecture: 
“ Fading." by ue EL W. Marchant, . 
D.Sc., M.LE.E, (President). 

_ FRIDAY, JANUARY 15th, 

Radio Experimental Society of Manchester. 
—At 7.30 pm. At the Atheneum, 
Princess Street. Lecture: * High-fre- 
quency Amplification,” by Mr. B. L. 
Stephenson, 

Sheffield and District Wirelear Society.— 
At 7.30 p.m. At the Department of 
Applicd Science, St. Geurge’s Square, 
Lecture: “ Superheterodyne Keccivers,” 
by Mr. Forbes-Royd. 

MONDAY, JANUARY 18th. 

Swansea Radio Society.--Lecture and Dem- 
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: onstration: “Short Ware Reccption.” 
: by Mr. F. H. Haynes (Astistant sditor, 
: $ Wireless World ”). 


TUESDAY, JANUARY 18th. 
Boltan and District Radio Society.—Lec- 
ture: ‘ Radio Television,” by Mr. 1. E. 
Acmp, M.R.D.S, 


SHORT-WAVE TRANSMISSIONS. 

We have received from the Société 
Française Radio-Electrique a letter cor- 
recting some of the information regard- 
ing their short-wave stations which was 
published on page 895 of our issue. of 
December 23rd, 1925. The correct par- 
ticulars and wavelengths are as 
follow :— 

Sainte-Assise FW (Cie Radio-France) 
transmits on 42 and 23 metres commer- 
cial traffic with Buenos Aires. 

Sainte-Assise 8GB transmits 
metres, tests by S.F.R. 

Clichy 8GA transmits on 30 metres, 
tests by S.F.R. This station is installed 
on the premises of the Cie Francaise de 
Radiophonie, which controls the “ Radio- 
Paris’? broadcasting station. 
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THE HIDDEN ADVERTISEMENTS 
COMPETITION. 


Below are given the solution and prize- 
: winners in the Fifth Competition 
: (30.12.25). “The Wireless World” 
: Hidden Advertisements Competition witl 
; be continued until further notice. 


Clue No. 


F800 o ee OOCOOCOCC BOOS 


Name of Advertiser, Page 


: r Cleartron Radio Ltd. .. ide .. I4 È 
: 2 Reflex Radio Co., Ltd. .. sa 7 : 
: 3 0 Telegraph Condenser Co., Ltd. ze : 
: 4 London and Provincial Radio Co., Ltd. 24 

$ 5 General Electric Co., Ltd. Sa æ. II : 
: 6 Stratton & Co., Ltd. .. i . lọ = 


The following were the prizewinners: 


Dennis, S. Deakin, Portsmouth .. {5 
A. G. Baily, Maida Holl, W.9 ee 2 
G. E. F. Lodge, Huddersfield ae a 


Ten shillings each to the following four: 


Wim. T. Clark, London, W.C.1. 
S. P. Whitefield, Ealing. 

P. G. Boxall, Sanderstead, Surrey. 
C. E. White, Bournemouth. 
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LECTURES ON “A.C” 

A course of ten lectures on * Alternat- 
ing Currents and Electrical Oscillations ” 
is being given by Dr. D. Owen, B.A., 
F.Inst.P., at the Sir Jolin Cass Technical 
Institute, Jewry Street, Aldgate, E.C.3, 
on Tuesday evenings from 7-8.30 p.m. 
The first lecture was given last evening 
(Tuesday) and the remaining nine are to 
be given weekly throughout the present 
term. Full particulars of the course are 
obtainable from the Institute. 
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WIRELESS AT SOUTH KENSINGTON, 
The laboratories and lecture rooms of 
the Imperial College of Science, South 
Kensington, wore a lively air on Jan- 
uary Sth, 6th and 7th, when they 
formed the venue of the annual exhibi- 
tion of the Physical Society of London 
and the Optical Society. Among the 
visitors were members of the Radio 
Society of Great Britain, for whom the 
wireless exhibits had a special appeal. 
Several stands were devoted to receiv- 
ing apparatus, accessories and com- 
ponents, and considerable interest was 
shown in a demonstration of high-speed 
telegraphy. 
0000 
HOW DUBLIN WAS HEARD. 

Following the official opening of the 
Dublin broadcasting station (2RN) on 
New Year’s Day, a number of interest- 
ing reports have been received from 
various parts of the Free State. 
Excellent results, it appears, were ob- 
tained in Dundalk and Londonderey : 
but from other toyns reports were less 
favourable. Disappointment was felt in 
Galway because at least four valves were 
necessary for good headphone reception. 
Waterford appears to have been equally 
unfortunate; but an even sorrier tale 
was told in Cork, where reception from 
the new station was described as ‘a 


complete failure.” 
0000 


CAPTAIN ECKERSLEY ON “ WIRELESS 
TELEPHONY." 

Promises for the future of startling de- 
velopments in regard to simultaneous 
broadcasting in Great Britain were sug- 
gested by Captain P. P. Eckersley in his 
lecture on “ Past. Present and Future 
Development in. Wireless Telephony,” 
before the Institution of Electrical Engi- 
neers on Thursday last. . 

The lecturer also referred to his recent 
proposal to the Office Internationale de 
Radiophonie whereby many stations work- 
ing on exactly the same wavelength but 
sutticiently separated would help to over- 
come interference. No heterodyne note 
would be audible. Stations working on 
the same wavelength could» have a re- 
stricted power and be used for purposes 


of local interest. 
0200 


A CORRECTION. 

With regard to a “Trade Note” in 
our issue of December 23rd, we learn from 
Messrs. L. Ormsby and Co., the wireless 
manufacturers, that the Mr. C. J. Proctor 
referred to has not been appointed their 
sole agent for the Manchester district, and 
has no connection whatsoever with the 
firm. 
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system in the world has been installed at the 

London Hospital. This hospital is the largest 
in the United Kingdom, accommodating 1,000 in-patients 
and covering an area of 15 acres. 

The radio plant, which has been designed and pre- 
sented by the Igranic Electric Co., I.td., is housed in 
an asbestos-lined hut on the roof of the institution. It 
employs sixteen valves, and is operated through the 
agency of a relay mechanism controlled by a tumbler 
switch in the porter’s lodge. The various wards have 
been wired into nine distinct circuits, eight of which 
supply 842 pairs of headphones, whilst the ninth 
actuates a series of loud-speakers in the children’s wards. 

The installatton can best be analysed under three 
heads :— l 

(1) The receiver. 

(2) The power amplifier and distribution scheme. 

(3) The batteries and charging mechanism. 


Aerials Available. 


A sheet of metal fixed to the roof of the hut serves 
as the aerial. It is attached to an Igranic 6-valve super- 
heterodyne receiver, the wiring arrangement of which is 
similar, in essentials, to that of the standard model. 

By employing various combinations of terminals it is 
possible to use a variety of signal input circuits. Thus, 


Was is claimed to be the largest radio receiving 


~ 


either the recently developed twin winding frame aerial. 


œa a simple frame aerial may be used directly coupled, 
or else vza the intermediary of a two-circuit tuner. Alter- 
natively, any form of open aerial may be used, either 
directly coupled or variably coupled, as before. The 


General view of the superheterodyne receiver, power amplifier, and supply batteries. 


passed into the aerial circuit, 
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WIRELESS IN THE LONDON 


A Description of the Automatic 


HOSPITAL. 


Broadcast Receiving Installation. 


comprehensive nature of these arrangements facilitates the 
treatment of any regional interference on the lines best 
suited to its elimination. 

The initial valve (an Osram D.E.5, working at 6c 
volts) functions in;the dual capacity of oscillator. and 
rectifier, a capacitative balancing system permitting the 
signal-frequency and oscillator-frequency circuits to be 
worked without mutual interference. The use of this 
system not only dispenses with one valve, but also effec- 
tively restricts the amount of locally generated energy 
reducing -the possibility 
of radiation to negligible terms. 


Details of the Receiver. 


This valve communicates with three stages of inter- 
mediate-frequency amplification, each of which employs 
a form of reactance-capacity coupling adjusted to a wave- 
length of some 6,000 metres., This wavelength would 
seem to be the most satisfactory choice when it is intended 
as in this case, to effect reception of stations using waves 
up to 2,000-metres in length, for it implies a desirably 
substantial frequency difference between the two channels 
of signal acceptance, whilst the copper losses remain 
low and the unwanted electrostatic Spun are of high 
reactance. 

Great importance attaches to the resonance curve of 
the intermediate- frequency amplifier, for in no other prac- 
tical receiving system is there the same opportunity of 
maintaining the .most satisfactory selective condition 
throughout the entire range of received signal wave- 
lengths. 

As the result of an extinction of limiting couplings 
between the intermediate- 
frequency stages, the de- 
signers are able to cascade 
three Osram D. E.5B. valves, 
working at 120 volts, and to 
employ their high m value. 
to the maximum in each stage 
without any trace of in- 
stability and without resort- 
ing to the deliberate intro- 
duction of losses as a means 
of suppressing undesirable 
oscillation. Indeed, so 
stable is the amplifier that it 
has been possible to impart 
to the grids of the inter- 
mediate-frequency valves a 
negative bias of 14 volts in 
order that no grid current 
shall flow and so encourage 


premature rectification and 
consequent distortion. 
A novel arrangement is 


used to apply reaction to the 
amplifier when desired. The 
potential gradient between 
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Wireless in the London Hospital.— | 
the grids of the first and second amplifying valves is 
controlled by means of a variable non-inductive resist- 
ance having a maximum value of one megohm. 

The third intermediate-frequency stage delivers to the 
final rectifier an Osram D.E.5B. working at 120 volts, 
the grid of which is maintained at a positive potential 
to stimulate the flow of grid current esential, to cumu- 
lative rectification. | 

The single stage of note amplification of the standard 
receiver is not included in the hospital receiver, since 
the latter is attached to a special power amplifier. 


Methods of Winding the Frame Aerial. 


Although, in virtue of the very high amplification 
available, the plate aerial proves effective for the full- 
load reception of a number of stations, higher selectivity 
and responsiveness is exhibited when the frame aerial is 
employed. A | 

This frame, which, by the way, is a collapsible and 
portable one, .performs an interesting secondary func- 
tion, for it eliminates interference set up by stations 
using wavelengths in or near the band to which the 
intermediate-frequency amplifier is responsive. It em- 
bodies two geometrically parallel windings consisting of 
an equal number of turns, one winding being tuned to 
the signal frequency by means of a condenser in the 
receiver, and the other winding being wound in the oppo- 
site sense, and not tuned. _ The two-windings are so 
arranged in the receiver circuit that the arrival upon the 
frame of a widely non-resonant frequency results in the 
simultaneous formation of two potentials of equal volt- 
age and opposite sign—a condition producing mutual can- 
cellation and an obvious elimination of the long-wave 
interference to which superheterodynes working on direct- 


A scene in one of the wards. 
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Aerial plate mounted on porcelain insulators on the roof of the 
receiving hut. 

coupled frame aerials have always been subject. On 
the other hand, when dealing with resonant frequencies, 
the responsiveness of the tuned winding rises to a 
maximum, while that of the untuned winding remains 
at a very low figure. Hence there are no opposing effects, 
and reception from desired stations is, therefore, in no 
way effected. 


Power Amplifier and Distribution Scheme. 


In the power bank amplifier the secondary winding 
of the input transformer is common to nine valves. The 
anode circuit of eight of these valves contains an output 
transformer, the secondary winding of which is earthed 
at its centre point in order 
to maintain the output leads 
at balanced potentials. 

The impedance of the 
various output circuits has 
been approximately equal- 
vised, and it is such that, 
considered with relation to 
the anode impedance of the 
Osram L.S.5 valves, -7 to ! 
step-down transformers were 
designed. Since the capa- 
city of the line is reflected 
across the primary winding 
of its associated transformer 
inversely as the square of the 
ratio of transformation, 1t 
may be as high as 0.1 mfd., 
without seriously impairing 
the amplitude of the. higher 
frequencies. This figure 15 
not attained at the London 
Hospital, and even on the 
longest line there is no 1- 
terference with the tonal 
balance. e 

The ninth valve deltvërs, 
via an appropriate trans- 
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Wireless in the London Hospital.— 

former to an Osram L.S.5A. valve, the anode circuit 
of which is coupled through an output transformer to a 
number of Amplion loud-speakers. _ 

An indication of the input voltage swings which are 
qualitatively permissible (and quantitatively desirable to 
ensure a reasonable safety factor) is provided by the fact 
that a negative bias of 45 volts is imparted to the grid 
of each of the L.S.5 valves, while the grid of the L.S. ÑA. 
valve is negatively biased to the extent of 120 volts. 
The anode current to all the valves in the power bank 
is supplied at a pressure’ of 300 volts. 

The output lines are paired off and run in lead-covered 
cables, all the coverings being bonded and earthed to 
obviate induction effects. Each headphone circuit :s 
sub-divided inta four or five ward sub-circuits at appro- 
priately placed junction boxes, and, in the event of a 
local fault, it is therefore possible to isolate any ward 
expeditiously and without detriment to the main service. 

Some idea of the magnitude of the installation may 
be gauged by the fact that about fifteen miles of lead- 
covered line had to be laid to carry the current from the 
radio hut to the bedside headphones and loud- a 
in every part of the hospital. 

Although primarily intended to provide reliable recep- 
tion of London and Daventry programmes only, the plant 
is able to give a full-load service on a number of European 
broadcasting stations. 


Batteries and Charging Mechanism. 


The filaments of the receiver and power bank valves 
require a total current of 10 amperes at 6 volts, while 
te combined anode requirements account for 150 milli- 
amperes at 300 volts, 3-ampere hour accumulator cells 
providing the latter supply. 

The batteries are housed in an isolated and separately 
ventilated section of the instrument hut. ‘Practical con- 
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siderations dictated the provision of two motor generator 
sets for charging purposes, and these are also installed 
in the battery compartment of the hut. No. 1 set has 
an output of 15 amperes at ro volts, and No. 2 set 
delivers 0.3 ampere at 350 volts. 

Since the apparatus has been designed to provide a 
possible 14-hour reception programme daily, it is neces- 
sary to adopt a reliable means of expeditiously conduct- 
ing the charging operation, and to this end the activities 
of the motor generator sets are governed by a special 
Igranic system of control switches. 


Automatic Controls 


Directly the receiver is switched olf, these controllers 
automatically start up the generators and maintain them, 
the charging current driving, iuter alta, a small mercury 
motor. This motor communicates with an indicator 
which registers the extent to which the ampere-hour capa- 
city of the batteries is satisfied. When the indicator is 
driven to the position denoting a complete charge, a relay 
is tripped and the charging circuits are broken. If the’ 
receiver is switched on during the charging process, the 
generators automatically close down and resume their 
task when the receiver is again switched off. 

The employment of this mechanical battery attendant 
coupled with the fact that the two essential tuning adjust- 
ments of the receiver are normally fixed for reception 
from Daventry, eliminates the necessity for skilled or 
semi-skilled attention, and, as a result, the operating 
function may be entrusted to anyone who is. able to 
switch on an electric light. 

The wards of the London Hospital provide Gain aang 
evidence that, by making available at 1,000 bedsides an 
optional supply of first-rate entertainment, radio science 
is materially assisting medical science in alleviating the 
lot of the sick. 

—~Q.J.C. 
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WHAT Is BEING SAID. 


THE SUPPLY OF COMPONENTS. 


“ THE parts merchant of to-day and to-morrow is not 
the fellow who attempts to unload a lot of radio jim- 
cracks on credulous but misinformed radio buyers, but he 
is rather the man who understands the reason for every 
part he sells and is able to render the home constructor 
the sort of service he is reasonably entitled to.’’—Arthur 
Lynch, in Radio Broadcast, New York. 


A DOUBLE PLEASURE. 


“IT know from experience what a pleasure it is to 
hear good music and speaking, and also what a pleasure 
it is to be able to turn it off when one has had enough.’ 


—Lord Cave. 


A TELEVISION PROPHECY. 


‘Tam certain that before the end of 1926 an orator 
speaking into the microphone will have both his voice and 
his image transmitted simultancously all over the globe.” 
—M. Edouard Behn. 


BEAM WIRELESS AND ITS FUTURE. 


‘“ THe New Year will determine the future place which 
wireless will occupy in long-distance communication. It 
will demonstrate whether the beam system 1s efficient and 
reliable. If it passes both tests, then wireless will have 
won an unassailable position, as these merits, with its 
cheapness, will make its application almost universal 
throughout the Empire If it is only modc.ately success- 
ful, then wireless, both long and short wave, has a serious 


| competitor in the new loaded cables which enable rates 


to be cut by more than half, while multiplying capacity 
and speed.’’—Sir Robert Donald in The Observer. 


INTERNATIONAL BARRIERS CRUMBLING ? 


‘Men of different races are speaking to one another 
in a common jargon across half the circumference of the 
earth. Who knows but that it may be one step towards 
promoting a better mutual understanding between nations 
and towards the universal peace which we all—even 
we professional ‘hired assassins ’—desire ? ’’—Capt. 
W. G. H. Miles, R.M. 
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Variometer. r 


(No. 240,555.) 
Application date: July 4th, 1924. 


Mr. N. H. Clough describes in the 
above patent specification a variometer 
provided with a detachable metallic 
shield preferably in the form of a split 
ring and with means for inter-connect- 
ing two variable points on the shield, so 
that a variable Vengiti may be short- 
circuited. By this means a closed 
‘metallic loop is provided, and its area 
is variable from zero to the area enclosed 
by the shield. In the form illustrated, 


the shield consists of a split ring 2 
arranged on the inner periphery of the 
A saddle piece 4, connected to 


coil 1. 


Variometer. with adjustable 
plate. (No. 240,555.) 


damping 
one end of the split ring 2, is pressed by 
spring washers 5 against an arm 6 car- 
ned by a tube 7. The. arm 6 has at its 
end a brush 9 making contact with the 
strip 2. 
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Maltilayer Coils. 
(No. 240,283.) 


Applinition dates: Sept. 8th, 1924, and 
Oct, 18th, 1924. 

Messi@. L. H. Paddle and J. A. Crisp 

describe in the above patent specification 
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a multilayer inductance coil in which 
each layer of the coil is wound upon a 
temporary support which determines the 
diameter of the layer. The convolutions 


Multilayer coil construction. (No. 240,283.) 


of each layer are secured together by 
an adhesive or binding material, and 
further each layer is secured to a side 
piece or cheek or to two opposed side 
pieces or cheeks by an adhesive 
material. 

One form of coil and winder is illus- 
trated in the drawings. 

On a spindle A are assembled a pair of 
cheeks B, B, having radial series of 
holes. After winding, the outer cheeks 
and the spindle are removed, and the coil 
allowed to dry; the separating pins B,, 
B,, B,, and the inner cheek B, then 
being removed. The finished coil is 
preferably inserted in a casing and sup- 
ported by one side only. 


cooo 
Receiving Circuit. 
(No. 241,618.) 


Application date: July 21st, 1924. 


Mr. P. W. Willans, in Patent No. 
241,618, describes a valve receiving cir- 


` cuit having associated therewith a pair of 


interchangeable coils in fixed relationship 
and adjusted to give maximum reaction in 


Resistance control of reaction. 
(No. 241,618.) 
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which a variable resistance is shunted 
across one of the coils or across a third 
coil coupled thereto, so that the degree of 
reaction may be controlled and varied. 

The illustration shows a well-known re- 
ceiving circuit having an aerial coil L and 
a reaction coil L, in fixed relationship and 
adjusted to give maximum reaction, and 
an adjustable resistance R connected 
across the aerial coil L. 

The specifieation states that a resistance 
having a maximum value of 100,000 ohms 
is suitable. 


0000 


Hornless Loud-speakers. 
(No. 240,696.) 


Application date: Aug. 9th, 1924. 


The object of the Western Electric Co., 
Ltd.’s, patent No. 240,596 is to provide 
a diaphragm for a loud-speaking receiver 
which will cause the lower speech fre- 
quencies to be reproduced as well as the 


higher frequencies. This object is 
effected by an 
acoustic device 
comprising a cone- 
shaped diaphragm 


having an opening 
to the outside air 
in one wall thereof 
and means for 
supporting the 
cone at the open- 
ing so that. all 
points of the 
vibrator except at 
the opening end 
are free to vibrate. 

With an opening 
to the outside air 
the vibratory shell 
functions at low 
frequencies as a 
resonator, and 
thus the low tones 
of the musical or 
vocal reproduction 
are given their 
full value. The 
illustration shows a side elevation of the 
loud-speaker, in which the cone 1 is 
united at its base to the greater edge of 
a frusto-conical member 2, and supported 
by a stand 3. N 

The atmosphere has access to the in- 
terior surface'of the diaphragm through 
the spacé enclosed by the supporting 
ring 4. 

Attached to this ring is a bracket 5 on 
which is mounted anu electromagnetic 
actuating device 6, which transmits 
vibrations to the diaphragm at its apex. 


The ‘‘ Kone ” loud- 
speaker. 
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oe i Important Application of = ~~ 
THE LIGHT SENSITIVE: CELL. 


Py Automatic Fog Signal Apparatus Installed at Dublin. - 


ALVE amplifiers used in combination with the 

photo-electric cell can be employed to register the 
; intensity of light.. The conductivity of the light 
sensitive cell varies with the brightness of the light to 
which it is exposed, and thus the current passed by the 
cell under changing light conditions can be caused to 
automatically actuate electrically controlled apparatus. 


Valve amplifier and relays which amplify the fluctuating 
output from the photo-electric cell. 


¢ 


be produced when the frequency of a valve oscillating 
circuit is influenced by the resistance of the cell, and is 
caused to set up beats with another oscillator. An ordi- 
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The lighthouse from which the bell is sounded, showing the 
lens window which receives and concentrates the beam. 


In proportion to its normally high resistance, the re- 
sistance fluctuations of the photo-electric cell with varia- 
tions of light intensity are exceedingly small. Valve 
amplifiers can be used, of course, to magnify the out- 
put, and by a chain of amplifiers and relays heavy 
currents may be controlled. The input valve circuit may 
be arranged - so that the resistance of the photo-electric 


cell 5 i : ati The lamps and motor-driven interruptor disc. Should the fila- 
Il takes the place of the grid leak, thus regulating the sant of ine lama Derk Oot & new lamp is auteeebtically- broddi 
grid potential. A highly sensitive light detector can into operation. 
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The Light Sensitive Cell. , 


nary note magnifier may be adopted, however, to amplify ` 


the output from the cell, though it is obvious that in this 
case the source of light must be interrupted. 

‘The principle has been successfully applied by Pro- 
fessor J. J. Dowling, of the National University, Dublin, 
for automatically-operating the fog bell on the north wall 
of the River Liffey in the Port of Dublin. A lamp house 
has been erected on the opposite side of the river, from 


which a beanf of light is focussed on a photo-electric cell 
The 


installed behind a convex lens at the lighthouse. 
beam is interrupted by means of a revolving disc, with 
holes around its circumference, so that an audio- frequency 
note of about 500 per second is. produced at the receiv- 
ing amplifier. So long as the beam of light falls on the 
cell the fog bell is restrained from acting, but as soon 
as the light is cut off by fog the bell rings forth its 
warning. The equipment thus serves as an indicator of 
the opacity of the atmosphere, and so sensitive is it 
that, if the beam is briefly intercepted by one’s hand at 
the lamp house, the warning bell sounds out across the 
river a quarter of a mile away. The lamps producing 
the beam are in operation both day and night, and an 
automatic device is introduced to bring a new lamp into 
operation should the one in use fail. 

It is stated that a saving of expenditure of approxi- 
mately £1,000 a year is brought about by the installation 
of the automatic equipment in this instance, and the 
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The lamp house. The light emerges from the square window 


Actually two lights have been installed in this 
ependent light-detecting equip- 
ments. 


on the right. 
building working with two 


extension of the scheme to other lighthouses is being 
considered. 


PHYSICAL SOCIETY OF LONDON. bo a 


Seventh Annual Exhibition. 


IRELESS apparatus continued to occupy a con- 
spicuous position among the general -scientific 
exhibits which were to be seen at the annual exhibition 


Short-wave receiver of the 
type used by Senatore Mar- 
coni in the short-wave ex- 
periments with the Poldhu 
station. Interchangeable 
coils produce a tuning 
range of i5 to i100 metres. 
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of the Physical Society of London and Optical Society 
held again this year in the laboratories of the Imperial 
College of Science at South Kensington. Among the 
manufacturers of wireless apparatus who exhibited were 
the Igranic Electric Co., Ltd., Mullard Radio Valve 
Co., Ltd., Dubilier Condenser Co. (1925), Ltd.. Mar- 
coni’s Wireless Telegraph Co., Ltd:, Gambrell Bros., 
L.td., M.O. Valve Co., Ltd., and H. W. Sullivan, Ltd., 
while on the stand of H. Tinsley and Co. was to be 
found testing equipment of wireless interest, including 
an audio frequency transformer test set designed by Mr. 
P. W. Willans, and a calibrated variable 
ağ low-frequency oscillator. A standard 
multivibrator wavemeter designed by Mr. 
D. W. Dye, of the National Physical 
Laboratory, was shown in operation on the 
stand of H. W. Sullivan, together with 
standard heterodyne wavemeters and wave- 
meters. with specially low wavelength 
ranges. The Marcont exhibits included 
apparatus for broadcast reception. Of 
special interest to readers, no doubt, is the 
Marconi short-wave receiver shown in the 
accompanying illustration, which is built 
on orthodox lines, consisting of low loss 
tuner with detector and note magnifier valve, and a wave 


range of 15 to 100 metres produced by means. of inter- 


changeable coils. 
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A Section Mainly for the New Reader. 


THE CARBORUNDUM DETECTOR. 


It is difficult to see why the car--` 


borundum detector is so seldom used 
nowadays for broadcast reception. 
Before the valve came into general 
use it was regarded as theone stable 
and reliable rectifier, and is certainly 
quite as much entitled to the name 
of “ permanent detector’’ as many 
of the modern products. A good 
specimen will frequently remain in 
adjustment for several months, this 
being partly due to the fact that a 
heavy contact pressure may be used 
without seriously impairing its recti- 
fying properties. 


Pig. 1.—A reflex receiver with carbor- 
undum detector. 


Although the efficiency of the car- 
torundum-steet combination hardly 
equals that of a good treated galena 


crystal, assuming “that both are used. 


in the most suitable manner, the high 
resistance of the former is in many 
cases an advantage, as it may gener- 
ally be connected across the whole of 
the tuning inductance without giving 
tise to an excessive degree of damp- 


The need of a local battery and 
potentiometer, whereby a small volt- 
age may be applied to the crystal, 
ad without which, sBenetally speak- 


ing, no rectification of weak signals 
will take place, is probably one of 
the reasons why this combination is 
not popular. However, in the case 


of a valve-crystal receiver, no extra 


battery is required, as the filament 
lighting cells will gupply the neces- 
sary biassing voltage if the scheme 
of connections suggested in Fig. 1 is 
adopted. Here is shown a reflex 
receiver of conventional design, the 
potentiometer being connected across 
the filament terminals (and not the 
battery leads) in such a way that, 
when the valve is switched off, no 
current will flow through the potenti- 
ometer windings. Even if a two- 
volt ‘accumulator is used, it will 
generally be possible to obtain a sufti- 
cien® voltage for the crystal, as very 
few carborundum specimens require 
more than one volt. Care should be 
taken to ensure that the connections 
to the crystal are in the right direc- 


. tion, and the preliminary adjustment 


should be made on a fairly weak sig- 
nal; an examination of the curve of 
a typical crystal will show that large 
amplitudes will be rectified without 
the necessity of applying any bias- 
ing voltage. 

It should be pointed out that, in 
the circuit shown, the L.F. trans- 


dj 


former should have a lower ratio than 
that usually recommended for use in 
valve-crystal circuits. This is due 
to the fact that, as already stated, 
carborundum has a_ considerably 
higher resistance than galena, or even 
than the perikon combination. A 
transformer with a ratio of certainly 
not greater than 4:1, with a high- 
impedance primary winding, should 
be used. 

It is strongly recommended that, 
following the best commercial prac- 
tice, two separate detectors should he 
fitted, with a switch to change over 
from one to the other. It will then 
be easy to ensure best adjustment by 
direct comparison of .one crystal 
against the other. 

0000 
ANODE OR CRYSTAL RECTIFICATION. 

It is well known that the valve 
operating as an anode or, “‘ bottom 
bend ’’ rectifier is unlikely to intro- 
duce any distortion when working on 
a strong signal, and also that the 
method has the disadvantage of com- 
paratively low sensitivity. In Fig. 2 
is shown a very practical circuit with 
alternative anode and crystal rectifi- 
cation for use both as a receiver for 
the local broadcasting, and also for 
long distance work. (The word 


H.T.4+ 


2+ 
"ae 


2.—Alternative rectification methods. 
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‘local ’’ is used here in the wireless 
‘sense, 
rangement should be effective up to 
50 miles or more.) | 
Referring to the diagram, it will 
be seen that the first valve operates 
as a neutralised high-frequency am- 
plifier, although, of course, any other 
system of amplification could be used 
without interfering with the basic idea 
of the circuit. When the change- 
over switch is ‘‘ down,’’ the second 
valve functions as an anode rectifier, 
the grid battery supplying the neces- 
sary bias. Under these conditions 


and the first-mentioned ar- 
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the receiver is extremely simple in 
operation, and is eminently suited for 
use as a domestic broadcast set. 
When it is desired to search for dis- 
tant transmissions, the switch is 
thrown to the ‘‘ up ” position, when 
the crystal detector comes into opera- 
tion, acting as a potential . rectifier 
with negative bias. The second valve 
becomes an L.F. amplifier. A grid 
condenser and leak are also inserted, 
the grid bias being automatically 
changed to a suitable value. It will 
be noticed that the grid is now insu- 
lated by the condenser as far as the 


DISSECTED DIAGRAMS. 
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voltage which was previously applied 
to it is concerned. The radio-fre- 
quency choke helps to keep unrecti- 
fied H.F. impulses off the grid. It 
will hardly be necessary to say that 
the utmost care should be exercised 
when a switch is introduced into the 
grid circuit of a valve dealing with 
high-frequency voltages, and capacity 
effects should be reduced to a mini- 
mum. Where appearance is not of 
great importance, it would be as well 
to arrange a system of plug-in con- 
nections on the face of the instrumen 
panel. | 


No. 14a.—A Practical Superheterodyne with One Stage of Neutralised H.F. Amplification. 


For the benefit of readers who find diffieulty in readin circuit diagrams, we are giving weekly a series of 

sketches, showing how the complete circuits of typical receivers are built up step by step. Below are 

shown the connections of the first three valves of a superheterodyne ; the remainder of the circuit will be 
completed in our next issue. 


DETECTOR 


OSCILLATOR 


The H.F. valve is coupled to the first detector through a 

“ neutrodyne ’’ transformer (See ‘* Dissected Diagrams,” Wireless 

World, Dec. 20d, 1925). The tuned secondary is connected be- 

tween grid and filament of the detector valve, a leaky grid con- 
: denser being inserted for rectification. 


Three valves, operating respectively as H.F. (fundamental fre- 

quency), first detector, and oscillator. To avoid unnecessary 

complication, the filament circuits are not completed. A frane 

aerial and tuning condenser are connected between grid and fila- 
ment of the H.F. valve. 


A tuned circuit (inductance and variable condenser) is connected 


Oscillations are fed back to the grid circuit of the detector vale, 

the resulting beat frequency (long wave or intermediate frequency) 

being applied to the amplifier through a transformer, with its 
primary in the plate circuit of the detector valve. 


between grid and filament of the oscillator valve, the plate cir- 
cuit of which is completed through a reaction coil, coupled to 
the grid coil and the H.T. battery. 
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-By ELLISON HAWKS, F.R.A.S. 
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2.—Galvani 


N our last article we dealt with Dr. Gilbert, the 
famous Elizabethan, and his researches in connec 
tion with magnetism. Gilbert was the first to under- 

take any study of magnetism, and it is strange to find 


` that for three hundred years after his time there was no 


further progress ın the subject. Some advances were 
made in the kindred subject of electricity, however, and 
it was subsequently shown that magnetism and electricity 
are intimately connected. 

Up to the latter part of the eighteenth century only 
one form of electricity was known. This was called 
“static ” electricity, as distinct from ‘‘ current” elec- 

i tricity. As every schoolboy 
~ learns, static electricity may 
be produced by rubbing to- 
| gether two substances such 
as a glass rod and a piece 
| of flannel. The glass then 
| becomes charged, and in 
this state will attract 

feathers and light objects. 
_ The electric current was 
| discovered in 1780 by Luigi 
| Galvani, an Italian doctor 
| of medicine. Galvani has 
been called ‘‘ the luckiest of 
ome. all famous men of sciencé,’’ 
for it is stated that it was 
by the purest accident he 
discovered the principle of 

what is now known as the ‘‘ galvanic ” battery. 
Born on September gth, 1737, at Bologna, this Italian 


Luigi Gaivani. 


. pioneer of science devoted himself to the study of theo- 


logy, intending to become a monk. His father opposed 
his suggestion, however, with the result that Luigi deter- 
mined to become a doctor. He devoted himself so assidu- 
ously to his studies that he became one of the most bril- 
liant surgeons of his time. His treatise on the formation 
of bones won for him (in 1762) the chair of anatomy at 
the university of his. native city. He was then only 
twenty-five years of age, but he soon became famous as 
a skilful teacher and exponent of comparative anatomy. 


The Story of the Frogs. 


It is generally stated that the experiments that made 
Galvani famous were brought about through his invalid 
wife, for whom Galvani daily prepared a broth made 
from frogs’ legs. The story goes that one morning, in 
1390, he placed some freshly killed frogs on the table in 
readiness to make the broth as usual, when his wife was 
surprised to notice convulsive movements in the limbs. 


to be no reason for thinking 


. 
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and Volta. 


She called her husband, who examined the matter and 
decided that the movements were caused by the current 
from an electrical machine in the same room, and that 
the current was conducted from the machine to the frogs’ 
legs through an anatomical knife that happened to be 
lying on the table and that came into contact with, both 
machine and legs. ' 

This story seems to have first been set in circulation by 


Alibert, in 1802, in his book about Galvani, ànd it seems . 


to have had its origin in his fertile brain! For a hundred 
years or more before Galvani’s time numerous experi- 
ments were carried out on lines more or less similar to 
those indicated in the popu- 
lar account, and there seems p 


that Galvani was ignorant 
of these . experiments and 
their results. More particu- | 
larly would he be aware of 
them, because he was an 
ardent student of anatomy. 
Gherardi, his biographer, 
tells us that as early as 1780 
Galvani was experimenting 
in muscular contractions of 
frogs under the influence of 
electricity, which statement 
is further proved by Gal- 
vani’s own writings on the 
subject, published even earlier in 1773 and 1774. 

Tt was about 1781 that Galvani determined to see if 
lightning would affect the frogs’ legs in a similar manner 
to the electrical machine, and with this object in view 
he ran a copper wire through the frogs’ legs and hung 
them to an iron railing, when a thunderstorm approached. 
He found, however, that it was not necessary to wait 
for a thunderstorm to obtain movement, for whenever the 
copper touched the iron the convulsive movements again 
took place. : ; 

For several years Galvani made many experiments of 
this nature, and constructed what is known as his ‘‘ elec- 
tric arc.’’ This consisted of two dissimilar metals, one 
of which was placed in contact with the frog’s nerve, 
and the other with a muscle, causing the latter to con- 
tract. 

Galvani was of opinion that these interesting pheno- 
mena were caused by the union of the internal positive 
electrical charge of the nerve with the external negative 
charge of the muscle. He was wrong in his assumption, 
however, and it was left to his countryman, Volta—of 
whom we shall read later—to show that the cause of the 
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Alessandro Volta. 
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convulsive movements of the frogs’ legs was to be found 
in the fact that the two metals generated an electric 
current. This has since been found to be the correct ex- 
planation of the phenomenon, and now, when it is desired 
to illustrate Galvani’s experiment, it is usual to place the 
nerve and muscle of the animal in series with a small 
battery. 

Although incorrect in his explanation of his discoveries, 
Galvani’s work opened up an entirely new field in elec- 
tricity. It showed, for instance, a-new method of gener- 
ating electricity, which previously was only to be obtained 
by frictional electrical machines. 

Galvani lost his professorship at Bologna when Napo- 
leon invaded Italy, because he refused to swear allegiance 
to the new- Republic.. Later a special edict was published 
by the Government, reinstating him without penalty or 
oath. The restitution came too late, however, for the 
death of bis wife, whom he dearly loved, together with 
poverty and other troubles, had broken his heart, and 
he died in his native town on December 4th, 1798. 

Another Italian, Alessandro Volta of Como, continued 
the master’s unfinished experiments in current electricity 


with such success as to be known to-day as the ‘‘ father _ 


of modern’ electricity.” 
The Voltaic Cell. 


Volta was eight years Galvani’s junior, having been 
born at Como on February 18th, 1745, and was descended 
from a noble Milanese family. As a boy he was brilliant 
and versatile, ard decided to become a poet. At the age 
of eighteen, however, he took up the study of electricity. 
He invented an apparatus for generating electricity by 
induction, and commenced an investigation of the action 
of the Leyden jar, at that time the only known appliance 


The M.E.G. Insulation Tester. 


Messrs. Evershed and Vignolles have 
sent us an interesting brochure dealing 
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by which electricity could be stored. Through his theory 
of the Leyden jar he was appointed (in 1774) Professor 
of Physics at Como. He travelled through England and 
France in furtherance of his electrical studies, and on 
hearing of Galvani’s discovery in connection with the 
frog’s legs he made further experiments that resulted in 
the discovery that electricity may be generated by chemical 
means. For eight years he worked on the subject and 
evolved the ‘‘ Voltaic pile,” consisting of copper and zinc 
discs placed alternately in column form, but prevented 
from touching one another by pieces of moist flannel. 
Volta found that the pile gave feeble charges of positive 
and negative electricity. He found that the supply was 
available in a continuous current, being renewed as fast 
as it flowed away. 

Volta’s discovery was followed by a long and heated 
controversy as to the origin of the electricity thus pro- 
duced, which—it was finally decided—was due to 
chemical action. | i 

The Voltaic pile was later replaced by the Voltaic cell, 
a vessel containing dilute acid, in. which two kinds of 
metal—generally copper and zinc—were placed, and posi- 
tive and negative currents obtained. 

That Volta’s discoveries were of the greatest import- 
ance was at once recognised in the scientific world. In 
1801 Bonaparte summoned him to Paris in order to see- 
his experiments at first hand. He honoured him by 
making him a Count and Senator of the Kingdom of 
Italy. Three years later Volta resigned his professor- 
ship and died at Como, March 5th, 1827, having pub- 
lished nothing else of importance. 

Subsequently several other types of ‘‘ wet cells ’’ were 
introduced, including the ‘‘ Daniel ’’ and the familiar 
‘ Teclanché”’ cells, which were later followed by ‘‘ dry ” 
batteries. 


? 


Holborn showrooms have been re- 
organised to give more expeditious ser- 
vice. 

0000 


with the M.E.G. insulation tester, an 
instrument which was introduced by the 
firrn in 1922 to cater for those engineers 
and contractors who desired an instru- 
ment lighter and less expensive than the 
Megger set. A constant pressure pattern 
was brought out in 1924, and two new 
ranges recently introduced are described 
in the booklet. 

Qo000 
In a Lincoln Hospital. . 

The Lincoln Wireless Co., Ltd., have 
Ne installed a Marconiphone Long 

ange V.2 Receiver with two amplifiers 
in the Lincoln County Hospital. The 
set feeds 126 telephone and 10 loud- 
speaker points. The latter are provided 
with a unique form of compensating gear 
whereby the balance of reproduction is 
not upset when the arrangement or num- 
ber of loud-speakers in use is altered. 

o0o00 
The Radio Mail. 

This bright little publication of Messrs. 
A. C. Cossor, Ltd., includes a number 
of interesting contributions in its sixth 
issue. There are articles dealing with 
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the moving experiences of ‘‘ Korkoran 

and Joe,” short waves, and the future 

of broadcasting, while an insight into 

manufacturing methods is given under 

the title “Round the Cossor Factory.” 
0000 


Burndept im Ireland. 

A further indication of the continued 
development of the Burndept organisa- 
tion was shown by the recent formation 
of a new company, Burndept Wireless 
(Dublin), Ltd., with offices at 17, Dawson 
Street, Dublin. The new company is now 
in a position to supply the wireless re- 
quirements of the Irish Free State. 

0000 


A New Name. 

On New Years Day Messrs. 
Houghtons, Ltd., the well-known Hol- 
born wireless distributors, changed their 
title to Houghton-Butcher (Great Britain), 
Ltd., in consequence of their association 
with Messrs. W. Butcher and Sons, Ltd,. 
of Farringdon Avenue, E.C. The High 


The Osram Bulletin. 


The latest number of the ‘ Osram 
Bulletin ’’ covers a wide field of activity. ` 
as represented in the manufacture and 
distribution of lamps and valves, An 
important article appears on the subject 
of valve distortion and its causes, and a 
useful table is given showing the correct 
combinations of valves for different 
receiver arrangements, 

0000 


Burndept Festivities. ; 

The social side of a modern wireless 
business was seen at its height recently, 
when five hundred members of the head 
ofice and Blackheath works staff of 
Burndept Wireless, Ltd., joined in a 
Christmas carnival at the Blackheath 
Concert Hall. Among those present were 
Sir George Hamilton, one of the direc- 
tors; Mr. E. P. Shaughnessy, chief engi- 
neer of the G.P.O.; and Mr. W. W. 
Barnham, managing director. 

A pleasant evening devoted to a fancy 
dress parade and dancing to the Riviera 
Band was concluded with the singing of 
“ Auld Lang Syne.” 
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HENEVER you want to use any 
components of the type illustrated 
a) here, you will find it best to specify 
Yara) Dubilier. 

Sass We are the largest condenser firm 
in the world, and practically every transmitting 
and receiving set contains some of the well known 
Dubilier products, which are universally known 
for their accuracy, reliability and constancy. 
The four Dubilier products here illustrated are 
as follows :— 

The Dubilier Duwatcon Variable Condenser is a 
special design for series-parallel working, giving a 
complete and uninterrupted tuning range over the 
whole wave-length band. 

0-0007 mfd., 30/- 

Type 610 and 620 Mica Condensers, for general use 
in receiving circuits. Capacities 0°0001-0°015 mfd. 
From 3/- 

The Dubilier Mansbridge Variometer. This new 
and convenient Variometer will cover the complete 
wave-length band up to 5 XX (a fixed condenser 
value 0°0025 mfd. is used in conjunction with it 
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for the higher wave-lengths). ees om 

Price 12/6 = c~ 

The Dubilier Condenser Company (1925) Ltd., S a, O 

bs manufacture Fixed Mica Condensers, Variable Air ——— == 
Condensers, Anode Resistances, Grid Leaks, the (E= 


Dubrescon Valve Protector,- the Ducon Aerial 
Adaptor, the Minicap Switch, and the Mansbridge 
Variometer. -The Company are also sole concession- 
aires foe the products of the Mansbridge Condenser 
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Specify Dubilier 


l ous lies 
RECISTERED y4 TRADE MARR a 


DUBILIER 


CONDENSER CO (1925) LTD 


ADVERT., OF THE DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS, 
VICTORIA ROAD, NORTH ACTON, W.3. TELEPHONE: CHISWICK, 2241-2-3. 
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PRICES : Cloth Edition, 
14d. extra. 


postage 2d. extra. 


Published jointly by 


CLG, Weg O 


Baty, setae : 


1/-, postage 
Leather Case, with pockets, 
pencil and season ticket window, 2/6, 
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THE 


WIRELESS 


DIARY 
1926 


Compiled by the Editorial Staff of 
“The Wireless World.” 
Contains over 75 pages of indispensable in- 


formation for all who take a keen interest 
in this fascinating hobby, including: 


A revised list of Experimental Transmitting 


Stations. Hints for Aerials and _ Earths. 
Efficient Crystal Receivers. Practical One- 
valve, Two-valve and Three—valve Circuits. 


Neutrodyne and Supersonic Heterodyne Re- 
ceivers. In addition—a convenient and well- 
printed diary giving one week at an opening. 


Obiainable at all Booksellers and Ratlway Bookstalls. 
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HERE are three ways in which 
| “ The Wireless World” can be 
of real service to all readers. 
NUMBERED ADDRESSES. 

(1) The miscellaneous advertisement 
columns provide a convenient and profitable 
way of buying, selling or exchanging wireless 
apparatus. By means of Box Numbers 
letters can be sent to ‘‘ The Wireless World ” 
office and forwarded to your own address. 
A fee of 6d. covers this service. 

DEPOSIT SYSTEM, 

(2) Readers who do not wish to send 

money to unknown persons may deal in 
PREPAID ADVT. DEPT., 


| | 
j Advertiser's name and address must be counted. 
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perfect safety by availing themselves of our 
special Deposit. System. Full particulars 
are given under the Miscellaneous 
Advertisement Notices. 

SALE OF UNLICENSED SETS. 


(3) Special arrangements are also made 
for the sale of readers’ home-constructed 
unlicensed apparatus through the medium of 
“The Wireless World,” which arranges all 


details connected with royalties. See details 


on First Miscellaneous Advertisement page. 


Make use of this service. Write out 
your advertisement NOW, and post to 


“THE WIRELESS WORLD,” DORSET HOUSE, TUDOR ST., LONDON, E.C.4 


| 


If a box number is required, 6d. extra must be sent for postage on replies. 


Mention of “ The Wireless World,” when writing to advertisers, will ensure prompt attention. 


Words 


3d. 


—A real Service to Readers!-~— 


12 


or 
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SCREENING IN RECEIVING AERIALS. 


| Effect of Surrounding Objects oń the Currents Induced in Open 


: less 


Or 


rid 


and Frame Aerials. 
By R. L. SMITH ROSE, Ph.D., M.Sc., A.M.LE.E., and R. H. BARFIELD, M.Sc., A.C.G.1. 


HE object of a screen in wireless is invarjably to 
prevent E.M.F.s being induced in a conductor 
or piece of apparatus by electric or magnetic 

forces due either to locally generated oscillations, or to in- 
coming wireless waves. In other words, the object of 
the screen is to bring about the annihilation of a field of 


force which would otherwise be present in the region it 


is desired to screen. This annihilation of the field is 
brought about by the action of the scteen in setting up 
secondary fields, which are equal and opposite to the 
primary fields, both in phase and magnitude. This 
simple statement contains the key to the whole problem, 
and when once it is thoroughly grasped the design and 
mode of operation of screens of any description may be 
easily understood. 


Practical Considerations. 


In the practical application of screens to wireless receiv- 
ing apparatus, complete elimination of the forces is rarely 
required, it being only necessary to reduce their magni- 
tude to a point at which they cease to be of serious con- 
sequence for the purpose in hand. In a detailed study 
of the problem it is desirable to dfscriminate between 
two kinds of screening, which are conveniently termed 
electric and magnetic screening, according to whether it 
is desired to reduce the electric or the magnetic field. 
For example, in the first case it_may be necessary to 
eliminate the ‘‘ capacity ’’ effect between different por- 
tions of an amplifier, or ta protect a condenser from the 
effect of the hand of the operator. This is electric 
screening, and can be effected by interposing a metal grid 
or plate between the objects to be screened and the source 
of disturbance. Secondly, we may wish to guard against 
unwanted magnetic coupling between two inductance 
coils in a receiver, or to prevent a coil,or transformer 
being acted upon directly by the wireless waves, as in the 
intermediate stages of a supersonic heterodyne receiver. 
This is essentially magnetic screening, and is effected by 
surrounding the component or region to be screened with 
a number of closed loops set with their planes at right 
angles to the magnetic field. The mode of operation and 
suggestions for the design of such screens were described 
m a recent article’ by one of the writers. In some cases 
t may be necessary to adopt both kinds of screening at 
once, as when it is desired to prevent a very sensitive 
receiver from picking up signals direct from the in- 
coming waves. ‘To achieve success in this direction it is 
necessary to adopt the ‘‘ closed-box ’’ type of screen and 
to attend to many details of design and construction. 
An explanation of the mode of overcoming the difficul- 
bes involved and details of the design of several screens 
suitable for this work were given in the article previously 


referred to. In the present article ít is proposed to de- 
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I The Wireless World, November 18th, 1925, page 694. 
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scribe experiments which have been carried out on electric 


and magnetic screening separately, in relation to the use 
of frame coils and open aerials for receiving purposes. 
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Experiments with Frame Aerials. 


While the action of a frame coil in receiving wireless 
signals can be perfectly well explained in terms of the 
differential effect of the electric field on its opposite sides, 
it is much simpler to regard it as receiving its E.M.F. 
by reason of its linkage with the magnetic field of the 
arriving waves. Viewing the matter on this basis, the 
two following experiments illustrate the manner in which 
a frame coil may be screened, or, alternatively, how to 
avoid such a coil being screened by surrounding objects. 
In the rst experiment, a receiver with a frame coil 
2ft. 6in. square was set up inside a number of closed 
loops, 6ft. square, arranged with their planes vertical and 
parallel to each other at a distance of a few inches 
apart, as shown in Fig. 1. When these loops were 
arranged with their planes in the direction of the trans- 
mitting station, they had a large screening effect on the 
coil inside them. When they were turned through 90°, 
either so as to be in horizontal planes or at right angles 
to the direction of the transmitter, the -screening effect 
was nil. Each loop was then cut at one point and an 
insulator inserted in the gap, when it was found that the 
system had no screening effect on the coil, no matter in 
what position it was placed. The explanation of the 


Fig. 1.—Frame aerial screened 

by closed vertical loops from 

waves approaching trom a 

direction parallel to the plane 
of the loop. 


re- 


$8 
Fig. 2.—Frame aerial C 
ving signals from the direc~ 
tion A is screened by vertical 
ere 8S from interfering waves 
arriving from the direction B. 


above effects is based upon the fact that the magnetic 
lines of force in the arriving waves are at right angles to 
the direction of travel. Hence in the case above the 
screening loops can produce a counter field, parallel and 
in opposition to the main field, while when they are turned 
through go° they have no current induced in them, and 
hence can produce no counter field. The last case, when 
the loops were broken, affords an excellent example of 
the necessity of having a closed conducting circuit in 
order to obtain screening action. A useful application 
of a screening system of closed loops in connection with 
frame coil reception may be made when it is desirable to 
reduce the interference effect of signals arriving from a 
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Screening in Receiving Aerials.— 
direction different from that of the required signals. In 
Fig. 2 is seen a plan view of a trame coil C set to re- 


ceive the maximum signals from a transmitter in the- 


direction A, while interfering signals or atmospherics are 
arriving from the direction B. If a screen of closed 
loops SS is arranged to be parallel to the direction B, the 
interfering signals will be eluminated or very considerably 
reduced. 

The second experiment now to be described is particu- 
larly interesting as giving a result which may be rather 
unexpected unless the rules 
of screening are thoroughly 
understood. The limbs of a 
frame coil were encased in 
a metallic tube so as to form 
a complete tubular screen 
round the coil. The coil so 
enclosed was found to be 
completely screened. When, 
however, a saw cut was 
made through the tube at one 
point, as illustrated at A 
in Fig. 3, the screening effect almost entirely disappeared. 
Indeed, the frame coil functioned almost as if the tube 
were not present, although the gap in it was not more 
than.a millimetre wide. This experiment was, in fact, 
a striking example of the necessity of completely closed 
loops in screening a receiving coil, and illustrates how, 
without this condition, the energy may get through even 
the smallest of cracks. From the results of these experi- 
ments it may be deduced that a frame coil receiver is very 
little affected by the presence of metalwork in the neigh- 
bourhood, such as electric light wiring or iron pipes, 
unless these form well-conducting closed loops. On the 
other hand, the difficulty of receiving signals inside 
modern steel-frame buildings may be quite well under- 
stood. 


Ce ee 
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Fig. 3.—Frame aerial en- 
closed in metal tube. 


Electrostatic Screening of Open Aerials. 


Turning now to the other half of the problem, viz., 
the screening of the electric field, the principles upon 


CURRENT DUE TO E, 


EARTH 
Fig. 4.—-Secondary electric field E, due to the current charge 


induced in an untuned aerial by the electric fleid E, in arriving 
waves. The reduction of the field E, by E, is the same on both 
sides of the aerial. 


which this is based may be understood by considering in 
an elementary manner the operation of a vertical aerial. 


In Fig. 4 is represented a vertical aerial placed in the 
path of arriving wireless waves which in the ordinary way 


A 44 


BANUARY 13th, 1926. 


have their electric force, E,, practically vertical. This 
force induces an electromotive force in the aerial exactly 
in phase with it, and as a result a current flows up the 
aerial. This current causes an electric charge to build 
up at the top of the aerial with the result that a secondary 
electric field, E,, is produced around the aerial. At 
points near the earth it is evident that this secondary field 
is vertical, and is thus parallel and opposite to the 
primary electric field of the arriving waves. 

It is thus evident that if the phases of the gi. 
two fields can be made similar a reduction 

of the electric field of the arriving waves 

will take place round the base of the aerial. 

A consideration of the case outlined above 

shows that the correct phase relationship is 

brought about when the natural wavelength 

of the aerial is much less than that of the 

arriving waves. For aerials of moderate 

height and any but the shortest wave- 

lengths, this condition is fulfilled by simply 

connecting the aerial to earth untuned. In 

this condition, of course, the current flow- a 


ing may be very small, and it is to be Fis, 6--—Twia- 


expected that the reduction of field in the aerial used in 
neighbourhood of a single wire aerial may nm 


be very small. It is further to be pointed 

out that near the upper half of the aerial the direction 
of he secondary electric field is materially different 
from that of the primary field, and thus the reduction in 
strength of the latter may be small in this region. 


Screening Experiments with Vertical Wires. 


A description may now be given of some experiments 
undertaken with the object of ascertaining the effect of 
a screen of vertical wires used in the manner just de- 
scribed, in reducing the electric field in the neighbour- 
hood. As a means of detecting the presence or absence 
of such a field, a simple vertical aerial receiver may be 
employed. A vertical aerial was therefore erected goft. 
high, consisting of two wires spaced 3ft. apart. In the 
first experiment the wires were insulated at the top and 
joined together at the bottom to form a single aerial, 
which was then tuned by a series inductance in parallel 
with a variable “condenser, as shown in Fig. 5. A cage 
of four vertical wires fixed at the top and bottom to the 
corners of a wooden frame five feet square was then 
erected round the aerial. Both the aerial and cage were 
supported by pulley arrangements, so that either could 
be raised or lowered at will. A switch was provided so 
that the cage could be connected to earth when required. 
In the first test the cage was hauled up so that it pro- 
jected about two feet above the top of the aerial. When 
receiving signals on a wavelength of 600 m., it was then 
found that :— 

(1) No change in signal strength was produced when 
the cage was earthed, showing that the screen- 
ing effect was practically negligible. 

(2) When the cage was tuned in the same manner as 
the aerial, there was also no change in signal 
strength. 

(3) When the cage was used as an aerial in place of 
the two parallel wires, it was found to give 
much greater signal strength. 
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Screening in Receiving Aerials.— 

The aerial within the cage was then lowered, and tests 
(1) and (2) were repeated for different heights. At a 
height of 3oft. the earthing’of the screen produced a 
just noticeable drop in signal strength, showing that the 
screen was beginning to be effective. Finally, when the 
aerial was only a quarter of the height of the screen, 

: the effect of the latter was 
very marked when earthed in 
the untuned condition. When 
the cage was tuned at this 
position a very marked in- 
crease of signal strength was 
„obtained on the aerial. 

The number of wires in 
the cage was now increased 
to eight along each side 
of the five-foot square as 
shown in Fig. 6,-and the 
aerial within was restored to 
its full height. It was then 
observed :— 

_(1) When. the cage was 

earthed, signals pre- 

viously quite loud 

were reduced nearly 
to in@udibility. 

(2) When the cage was tuned, the signals on the aerial 
were markedly increased. 3 
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-6.—Multiple wire verti- 
screen for electric fields. 


Magnetic Field Inslde Electric Screens. 


These fesults are in complete accordance with the theo- 
retical principles of electric screening which were given 
above. For when the cage was connected to earth in the 
untuned condition, it is operative in reducing the electric 
teld of the incoming waves. Although the effect of one 
or two wires is small,’ the combined effect of a large 
number of wires is so large as to make it difficult to 
receive signals on an aerial] inside the screen. It was 
shown that it is important to have the screen higher than 

the aerial, due to the curvature of the lines 
of electric force near the top of the screen 
wires. Finally, if the screen is tuned to the_ 


Fig. 7.—Vertieal loop aerial used to demonstrate 
the existence of the magnetic component of arriv- 
5 ing waves in the screen (Eig. 6). 


wavelength being received, the phase of the 
secondary field is altered, so that, instead 
of opposing the primary field, it actually 
SETESTOR assists it with a resulting increase in the 
strength of signals received on the aerial. Since the 
unearthed wires of the cage are untuned conductors, they 
must also produce some screéning effect in this condition. 
This effect is, however, small compared with that obtained 
on earthing the screen. By using a large number of 
wires at a spacing small compared with the region to be 
xreened, a considerable screening action can be obtained 
without any connection to earth. 

As the reasoning given above has now been verified 
experimentally, it may be extended to a consideration 
of the state of the magnetic field. This leads to the 
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deduction that the resultant secondary magnetic field 
within the scréen due to all the wires will be practically 
‘zero. Hence the primary magnetic field due to the arriv- 
ing waves should be received ‘unimpaired. To test this 
point, the two aerial wires were joined together at the 


top and opened at the bottom, a series condenser 


being inserted to form a tuned vertical loop as shown in 
Fig. 7. The strength of signals received on this loop 
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Fig. &8.—Arrangement of two vertical aerials to demonstrate 
mutual screening effects. 
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was not noticeably affected by the earthing of the cage, 
showing that there was no perceptible screening of the 
magnetic field, thus confirming the prediction made above. 
Subsequent tests made with a direction-finder inside such 
a screen showed that the direction of the magnetic field 
was also unaffected by the presence of the screen. 

We have thus arrived experimentally at a conclusion 
which may sometimes have important and somewhat un- 
expected results. For example, it is quite possible to` 
have a blind spot of reception of wireless signals on an 
open aerial, whilst reception on a frame coil remains 
unaltered. ` 

As a further experiment, the cage in the above arrange- 
ment was removed, and the two aerial wires were insu- 
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Fig. 9.—Measuring the effect of screening the vertical portions 
of inverted L aerials. 


lated from each other. With the wires set at their maxi- 
mum spacing of 3ft., the signals received on one of the 
wires was unaffected by the earthing or tuning of the 
other wire. When the wires were placed at six inches 
apart the earthing of one wire produced a slight decrease 
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Soreening in Receiving Aerials.— 
in the signals received on the other wire. This result is 
important in showing that the existence of untuned 
earthed conductors, such as water pipes and lightning 
conductors, in the proximity of an aerial, produce no 
noticeable effect on the strength of received signals. A 
word of caution must be inserted here in reference to the 
effect of neighbouring conductors in materially altering 
the. effective capacity of an aerial, a subject which is 
outside the scope of the present article. 
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Fig. 10.—Secondary field E, set up by currents in the vertical 
screen. 
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Having obtained some very definite practical informa- 
tion on the screening of a simple vertical aerial, it will 
now be interesting to investigate the possibilities of 
screening the whole or a portion of an aerial containing 
both vertical and horizontal members. This matter became 
of very great importance in some experiments of the 
writers, in which it was desired to shield the vertical 
part of an inverted L aerial, without, if possible, affect- 
ing the horizontal portion. The difficulties in the way 
of realising this were well illustrated in the experiments 
about to be described. 


Screening Inverted L Aerials. 


Two exactly similar inverted L aerials, with a hori- 
zontal length equal to several times the height, were 
erected at a distance apart sufficient to avoid any coupling 
between them.’ As shown in Fig. g, a vertical electric 
screen, of the type described above, was then placec 
round the vertical member of each aerial, the height of 
the screen being twice that of the aerial. The aerials 
were oriented so that one of them pointed directly to- 
wards, and the other away, from the transmitting station. 
as depicted in Fig. 9. Leads from the two aerials were 
connected to earth through the field coils of a radio- 
goniometer. This instrument, which is used in the 
Bellini-Tosi system of direction-finding, is really a 
mutual inductance with two primary or field coils fixed 
together at right angles, and a secondary or search coil 
rotating -inside them. The construction of the coils is 
such that the mutual inductance is proportional to the 
cosine of the angle between their axes. By connecting 
this goniometer -in the manner described, it was 
possible to measure the ratio of the -currents re- 
ceived in the two aerials to an accuracy of about 
5 per cent. 

Now, as is well known, the inverted L aerial is a 
partly directional receiver, due to the E.M.F.s induced 
by the incoming waves in the horizontal and vertical por- 
tions. Although in the ordinary way this directional 
effect is extremely small on medium and long wave- 
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lengths, it is easily measurable on the wavelengths from 
the broadcast band downwards. For two aerials arranged 
as in Fig. ọ, the aerial pointing away from the transmitter 
receives more current than the one pointing towards the 
transmitter, the difference being proportional to the ratto 
of the E.M.F. induced in the horizontal portion to the 
E.M.F. induced in the vertical portion. Hence, by 
measuring the directional effect of the aerials before and 
after screening, the extent to which the vertical E.M.F. 
is reduced by the cage can be accurately measured. When 
this was carried out there was found to be no change 
whatever in the directional properties of the two aerials. 
This demonstrates that, by merely screening the vertical 
part of a bent-top aerial, a negligible effect may be 
produced on the aerial as a whole. 


Secondary Field Produced by the Screen. 


This result appears a little surprising at first sight, 
but a little consideration will show that it has a fairly 
simple explanation. In the first place, as was definitely 
shown in the previous section of this article, the screen 
must actually have reduced the electric field inside it to a 
very small valpe. The screen must therefore have pre- 
vented the incoming waves from inducing any E.M.F. 
in the vertical limb of the aerial. At the same time, how- 
ever, it is evident that the currents in the screen will set 
up a secondary field outside it, and that this field can 
have an appreciable horizontal component in the neigh- 
bourhood, as depicted in Fig. 10. In the above experi- 
ment this secondary field acted on the horizontal portion 
of the aerial in such a manner as to replace the screened 
vertical field. A study of the directions of the fields 
operating shows that such an action is reasonable, but it 
was somewhat extraordinary to find that the compensation 
of the secondary field for the screened vertical component 


mamno Oot aS aD a Dan Oe GE ee eee oe Oe l I 
. 


(a) (b) (6) 

Fig. 11 —Experiments to determine the effect of a vertical screen 
on inverted L aerials of equal height and varying horizontal 
length. 
of the primary field should be so exact. An inspection 
of Fig. 10 shows that a shorter horizontal limb should 
have less E.M.F. induced in it, and the aerial should 
then show some screening: action of the cage. The follow- 
ing experiment was accordingly carried out to test this 

deduction. i 

A straight vertical aerial about 15ft. high was first 
erected inside a vertical cage, 4oft. high, as depicted in 
Fig. 11 (a). This was found to be completely screened 
for all practical purposes. A horizontal portion was now 
added to the aerial in successive stages, as shown in Fig. 
11 (È) and (c), and the test repeated for each stage. It 
was found that, with even a length of only ioft. pro- 
truding, the effective screening action was considerably 
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Screening in Receiving Aerials.— 

reduced, and that it diminished steadily as each successive 

stage was added. In general it was found that the screen- 

ing of the vertical lead was only effective when the hori- 

zontal length was less than the height of the screening 

cage. : 
General Conclusions. 

These last-described experiments, beside being of scien- 
tific interest, have some bearing on practical radio recep- 
uon, for it appears that there is no need to try to prce- 
vent 4 down lead from being screened, provided that there 
is a sufficient horizontal portion attached to it. For ex- 
ample, it would appear that a down lead taken in through 
an attic window and then down inside a house would be 
just as effective as a lead taken down outside the house, 
provided that the horizontal part of the aerial was greater 
than the height of the house. In the same way, the down 
lead of such an aerial would not be appreciably screened 
by the presence of a metallic supporting mast, even if the 
lead were inside the mast. The authors wish it to be 
clearly understood that they are not advocating experi- 
menters to be careless in the arrangement of their aerials. 
What may be very serious in the above cases is the shunt 
capacity effect of neighbouring objects in diverting the 
aerial current to earth away from the receiving instru- 
ment. Another point of importance also is that serious 
eddy current and dielectric losses may be introduced into 
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SBM, 3LM, 3LZ, 3EF, 6AG. New Zea- i 
land: 2AC, 2XA, 44C, 4AV, 4AR. 
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the aerial circuit if the down lead is very close to other 
objects, whether earthed or not. Both of these disad- 
vantages can be overcome, however, by allowing as great 
a spacing as. possible between the aerial lead and the 
surrounding objects. 


A Common Fallacy. 


Finally, the writers would like to dispose of a fallacy 
not uncommon among experimenters, to the effect that the 
screening action of neighbouring objects on an aerial has a 
directional property. One often reads and hears the’com- 
plaint that an aerial is badly screened ‘‘ in the direction 
of the transmitter.” The principles of électric screening 
as explained in this article should make it clear that the 
secondary electric field which is operative in opposing the 
primary field of the wave is, in general, symmetricaf about 
the screening object, such as a group of trees or a build- 
ing.: Thus the screening of the latter is independent of 
the direction of arrival of the wireless waves, and it is 
immaterial whether the obstacle is between the transmitter 
and receiver or not (compare Fig. 4). It is only in the ' 
cases where the dimensions of the obstacle are large com- 
pared with the wavelength that anything approaching a 
definite shadow effect is thrown by the obstacle in the | 
direction of transmission. In most ordinary cases of 
aerials erected in residential districts, this will occur only 
with short waves of length 50 metres or less. 


> PR4IE. Africa: MAROC. 
U.S.A.: 1LAAP, 2AMJ, 2AGQ, SPB, 
3BHV, USS ‘‘Seattle.’"’ Miscellaneous : 
Y8, PEH. 

(0-v-1.) P. L. Savage (G2MA). 
London, S.E.27. 

Great Britain: 2BER, 2BGO, 2EB. 
Q2FK, 2IA, 21T, 20F, 2QB, 2QV 
2UD, 5GS, 5KO, 5MB, 5WV, 6AH, 6GF. 


2LD. Argentine : CB8, BG8, AF1, BA1, 
DD7. Brazil: 1IC, 1AL, 2AF, 1BF. 
IBD, 1AE, SQI. U.S.A.: 5ALZ, 5FC, 
SMS, SATT, 5YD, 5ZAI, 6BAV. 6HM. 
7UZ, 9DM I, 9ADO, 9EGU, 9BOW, 9DS, 
9ZT, 9DK A, 9VO, 9DPX, 9DNG, 9EK, 
9BVS, 9BVH, 9XAX, 9ADK, 9EBA, 
SDOL, 9BXS, 9CIP, 9DBH, 9EHS. 
Various: E1BH, E1ES8, E1EH, 8AG, 
85N, NISP, NISR, NIST, NGY, NFV, 
GDVB, C4GT, Y5CP. 
(0-v-1.) 
T. S. Calder. 


Funchal, Madeira. 


France: 8TOK, 8DI, 8GM, 8WW, 
8XP, 8QQ, BIN, 8FW, F3CA, Maroc. 
America: 2LU, 1BQI, 8ALY, 2BBX, 
4S, 2BEE, 1AOU, 1ER, 3APY, 1AF, 
LATV, 1UW, 2CX, JW, 1BQK, 1CKP, 
24K, 1GR, 1AOF, 3AUV, 9BNA, 2LD, 
2APV, 3LW, 3BNU, 8DA, 8DON, 
WR, 2JW, 1AAO, 2CLG, 1AZD, 
SBHA, 1CNP, 2AKY, RLU, 2MC, 2UF, 
IGMF, 1GA, 2BG, 8AJ, 8XE, 1AXA, 
2@ANM, 2AGY, 1HI. Great Britain: 
2NM, 2NB, 2KF, 2DX, 5MO, 2RB, 20J, 
2CC, 6TD, 5DA. Holland: NPB3, 
PCLL, PCUU, PCMM. Brazil: 1AV, 
2AF, 11C, 2UF, 4YZ. Canada: 1AR, 
1AM. Italy: 1AS. Spain: EAR2. 
South Africa : A4Z. 

A. ©. de Oliveira (P3CO). 
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Ashton-under-Lyne. 


Great Britain: 2IA, 2QB, 2KW, 2LZ, 
2VS, 2QV, 2PZ, 2NB, 2SZ, 2PO, 20D, 
2VQ, 5VL, SRB, 5MQ, 5PM, 5WQ, 
5XY, 5PD, 5YM, 5DH, 6FA, 6UZ, 6BD, 
6YC, 60G, 6KU. France: 8LZ, 8MH, 
8DKV, 8LGC, 8IL, 8RIC, 8IX, 8RKX, 
8HMIN, 8RIT, 8EK, 8RZ, 8JN, 
8NA. America: 2QB, 2FO, KDKA, 
WQO, 2XAF. Belgium: B-08, 4RS, 
4YZ, S4. Holland: N-OKV, OWB, 
PB3, PCLL, OVB, 2PZ, OPX, OFP, 
OWC. Germany: KL4, KK7, KKI, 
K5BB, K1W, K2HR, KY5. Italy: 
I-IBW, 1CO, 1AY, IMD, 1MT. Spain: 
EAR20. Scandinavia: S-2CO. Sweden: 
SMXT, SMWS. Various: BB-A22, 
1ZA, BB-C22, LAB-BU3, 1BDI, 3BWT, 


F7VX, KPL, SS7, 8ACK, FOIGI 
(F8GI ?). 
(O-v-1.) 40 to 150 metres. 
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Lowestoft. 

(November 2nd to December 31st.) 

Great Britain: 2BZ, 21T, 20F, 5PM, 
6CL, 6LC, 60X, 6YW, BYC. France: 
8BOR, 8EA, 8JE, 8JN, 8PEP, 8RZ, 
SUSE, 8VX, BWW. Holland: NOQX, 
PCLL. Sweden: SGC, SGT. Belgium : 
H6, J9, 67. Italy: 1AF, 1GN, 1MV. 
Ireland: 7VX. Germany: POF. Porto 


6JH, 6JJ, 6RW, 6UZ, GI6MU, GI6TB, 
France: 8DK,; IK, PEP. Holland : 
OCZ, OKS, OMS. Various: BB2, BH6, 
BLO, F7VX, I1BB, KK4, SMU1, S2CO, 
S2NX, LAIA, LA4X, EIBH, FI8QQ, 
YHBK, HU6BUC, 0A4Z, OA6N, PIIHR, 
PRASA, Q2BY, RAA8, RCB8, Z3AF, 
Z4AV, Z7UZ, Z4AN. 

L. F. Aldous (2ZB). 


London, W.1. 
(During December.) n 
Great Britain : 2BAO, 2JJ, 2UV, 2GY, 

2VL, 6IV, 6YC. France: 8DP, 8GC. 

Italy: 1AS, 1AF. Germany: POF, 

K2W. Holland: PCLL. Switzerland : 

9ES. Scandinavia: 2CO, 8ND. U.S.A.: 

1RR, 1AXA, 1II, 1BW, 2XAF, 2XG, 

KDKA, WIZ, WQO, WIR. Brazil: 

1IA. Miscellaneous: FW, AFP1, 1J8, 

1LA, 1PF, RRP. 
(0-v-1.) All below 90 metres. 
M. Williams. 


Halifax. 

(December 22nd and 23rd.) . 

South Africa: A3E, A4Z, A6N. 
Russia: RCRL. Unknown: X2BG (to 
A3E), NRDM. U.S.A.: 1RD, 1CMP, 
1AAC, 2AHK, 2EK, 2BBB, 2CK, 
2GPK, 3BS. Australia: SBD, 3KB. 
Philippines: NEQQ. French Indo- 
China: 8QQ. South Africa: A4Z. 
Unknown : CRP (to ane) N.G.Y. 

. Whitaker. 
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SAVOY HILL TOPICALITIES. 


By OUR SPECIAL CORRESPONDENT. 


Broadcasting to America. | 

2L0, Daventry and Bournemouth will 
transmit separate programmes to America 
from 4 to p.m. on January 25th. 
Daventry, Aberdeen and Cardiff are each 
to transmit special programmes to 
America on January 27th. 


oo000 


Thrilling Experiences. 


The broadcast engineers who have been 
conducting experiments for the past year 
or two in receiving from and transmitting 


to America have a wonderful story to 


tell, made up mostly of discomforts and 
disappointments; but certainly also some 
thrills, and these have compensated for 
all the trials and troubles. | 


6000 


Early Efforts. 


The attempts at reception- at Biggin 
Hill, in December, 
during blizzards. A _ twelve-valve high- 
frequency receiver was used, and the 
American programmes were received at 
full strength; but the set also recorded 
all the Morse stations in Europe, prac- 
tically every storm that was raging in 
the world, and the harmonics of most 
of the high-power stations. 


The First Relay. 


All kinds of circuits were used, 
and, finally, a  seven-valve high- 
frequency amplifier, followed by two 
stages of low-frequency amplification, was 
found to give the best results. The East 
Pittsburg station of the Westinghouse 
Electric Company was picked up very 
successfully on several nights, but it was 
not until December 28th, 1923, that the 
first relay through 2L0 could be carried 
out. On that date the music was dis- 
tributed through London to all stations. 
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Subsequent Relays. 


A large number of relays took place 
in February, March and April, 1924, both 
from New York and Philadelphia. The 
February transmissions from KDKA and 
WGY in February, 1925, were picked up 
by numerous listeners in this country; 
but the reception at Keston of KDKA on 
December 15th, 1925, when American 
dance music was relayed through 2L0 to 
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FUTURE FEATURES. 


Sunday, January `17th. 
Lonpon.—3.30 p.m., The Band of 
_H.M. Scots Guards. 
Bournexsoutn.—3.30 p.m., A Sym- 
phony Concert. 


Monday, January 18th. 
SX X.—8 p.m., An Hour of Musical 

Comedy. : | 
BremMInaHam.—8 p.m., 

with the Operas. | 
NEWCASTLE.—8 p.m., Mozart and 

~ Weber. i 

Tuesday, January 19th. 

Lonpon.—8 p.m., Variety. 

ABERDEEN.—9 p.m., Light Orches- 
tral Programme. 

Betrast. — 850 p.m, “View 

~Hulloa’’—Programme of Hunt- 
ing Music. 

Wednesday, January 20th. 
Lonpon.—8 p.m., Chamber Music. 
BinMINGHAM.—Opening of New 

Studio. 

CarpDirr.—8 p-m., ‘“ In Praise of 

Musicke.”” 

NewcastLe.—8 p.m., ‘‘ In Spain.” 
Giascow.—8 p.m., Choral and 
Orchestral. 


Thursday, J we | 


An Hour 


ZI st. 

Pickwick 
Party.” 9p.m., Farewell Per- 
formance of the Radio Radi- 
ance Revue Company. 

SX X.—9 p.m., An Hour’s Variety. 

BourNnemoutu.—8 p.m., A Mock 
Trial. 

MANCHESTER.—8 p.m., Lancashire 
Talent Series : Preston. 

ABERDEEN.—8 p.m., A Scottish 
Programme. 

Friday, January 22nd. 

Lonpon.—8 p.m., The String Band 
of the Royal Regiment of Ar- 
tillery. 

NEWCASTLE.—8 p.m., Instrumental 
Variety. 


GLascow.—$8 p.m., Empire Phono- - : 


Flight—David Livingstone, an 

Epic of Africa. 

Saturday, January 23rd. 
Lonpon.—8 p.m., Light Russian 

Programme. 9 p.m., Reminis- 

cences of the “‘ Follies.” 


Olympia and all stations of the B.B.C., 
in connection with the Radio Revels, was 
far more satisfactory than any previous 
attempt. Ail these transmissions were 
carried out on short waves, varying be- 
{ween 100 and 63 metres. 
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Long Waves Best P 


t The virtues of short-wave broadcasts 


are not, however, yet proved; for on 
January Ist-2nd of this year Daven- 


try made its first real attempt to transmit 


a special programme to America on 1,600 
metres. Music’ and speech were picked 
up clearly at Belfast, Maine, super- 
‘ceiving station, -relayed on a short 
wavelength to Bound Brook, New Jersey, 


i re-broadcast throughout the American 
: continent, and simultaneously picked up 


at the British receiving station and re- 
layed back to 2L0. 
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A Grand Howl. 


One member of the small party present 
at the studio inquired what would have 
happened if 2LO had relayed the pro- 
gramme, as it was received from WJZ, 
te Daventry for re-transmision—his idea 
apparently being that something in the 
way of perpetual motion would thus be 
achieved. he result would have b 
that 5XX would set up a howl that wotld 
have been heard right across 
American continent, 
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Daventry’s New Aerial. 


The exact type to be used for the new 
aerial at Daventry has not at the time 
of writing been decided; but it is prob- 
able that the top part will be of steel, 
as phosphor bronze is rather difficult to 
manage, owing to the weight involved. in 
an aerial of the extraordinary length of 
800 feet. There is a pull of 10,000 lb. on 
the stays; multiplied by two to provide 
the necessary factor of safety, we have a 
pull of about 10 tons. In a gale of wind 
the strain is enormous. 
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Improvements Effected During 1925. 
Among the outstanding accomplfsh- 
ments of the year 1925 were the openi 
of the Naa station; the design and 
construction of a special lines simul- 


the 


JANUARY 13th, 1926.. - 


taneous board which is unique in the 
world; the design of speech transformers 
which, thanks to practical and theoretical 
researches, have an equal response char- 
acteristic between 100 and 8,000 vibra- 
tions a second and practically equal be- 


tween 50 and 10,000; and investigations - 


in the characteristics of transmitters, 
resulting in greatly improved response 


curves. 
oċoo 


Forward in 1926. 
All these have been described fully 
from time to time in The Wireless World, 
and it is only necessary to say here that 
the year 1926 will see a vast amount of 
steady, painstaking work on similar lines 
going forward to the 
benefit of broadcast- 
ing and the listener. 
Research and expert- 
ment are as vital to 
wireless art as they 
are in all industry 
to-day. We are on 
the threshold of new 
developments in 
broadcasting, and the 
B.B.C. tell me that 
the best talent is to 
be engaged on this 
work when and 
where it is available. 
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The Savoy Bands. 


The reported in- 

tention of the Savoy 
Hotel to withdraw 
ita bands from broad- 
casting on February“ 
2th next has. dis- 
turbéd a number of 
listeners, and has 
drawn some protests 
from many who do 
not think that one of 
the reasons given 
by the Savoy, ‘viz., 
that the bands have 
been broadcasting 
for two years and a 
half and require a rest, is adequate to 
account for their withdrawal from the 
programmes. The second reason reported 
is that a change of policy has taken place 
at the Savoy. r 


ooo0oo 


A Question of Contract. 


All that is known at the B.B.C. is that 
the present contract with the Savoy ex- 
pires at the end of February and that 
hegotiations for a new contract were in 
progress when the Savoy’s alleged decision 
was Pue in the Press. No one, as 
the Savoy officials have themselves indi- 
taled, could have foreseen, when their 
danee bands started broadcasting, that 
‘ance music by broadcast would gain the 
mmense popularity that it has gained. 
To meet the demand for dance music, the 
B.B.C. engaged other dance bands than 
those of the Savoy; but everybody will 
sorry if the Savoy bands for that or 
any other reason drop out. 
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“HIER RADIO WIEN!” 


Wireless 
World 


Mr. Donald Calthrop. . 

After three months’ service with the 
B.B.C. as organiser of dramatic and 
musical programmes, Mr. Donald Cal- 
throp has resigned his position in order 
to return to his own branch of the enter- 
tainment industry. 

ooo0oo 


Theatrical Canutes. ~ 

_ While he will apply himself chiefly to 
the production of revues, he will take 
an active part in establishing liaison be- 
ei the entertainment world and wire- 
ess. 


“are the vested interests of the enter- 
tainment world, the resident managers 
and owners who have not yet seen the 


advantage of having their shows broad- 
cast. I, for one, will never sign a con- 
tract that prohibits me from broadcast- 
ing and I shall represent to theatrical 
producers, wherever I-go, that it will 
be all to their advantage to cease acting 
as theatrical Canutes in trying to stop 
the wavelengths. Broadcasting has come 
to stay, and the sooner the theatrical 
profession as a whole comes to realise it, 
the brighter will be their own prospects 
so far as the box office is concerned.” 


oo00 
Sunspots. 

The effect of sunspots on broadcasting 
is not likely to be known until 1927, when 
results will be judged over a_ period. 
Ordinary broadcasting as well as long- 


_ distance reception have not yet suffered, 


despite their recent appearance. 
oo0oo0o0 
“ What Wireless Does.” 


‘“ It may come to it yet,” says an 
Eastern Counties newspaper, in a leading 


‘* What one has to fight,” he says, 


A new photograph of the studio at the Vienna broadcasting 
station. Special attention has been given to the draping to avoid undue echo. 


' matter transmitted has, 
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article on ‘‘ What Wireless Does,” ‘‘ that 
before they (theatrical producers) give 
consent to their performances being 
broadcast they will not be satisfied with 
less than generous terms, sufficient to 
indemnify them against any potential loss 
through the broadcasting of excerpts 
from plays.” It would be amusing to see 
à theatrical manager fixing the figures of 
‘“ potential ’’ loss. Obviously, he would 
start by assuming that every play he 
staged would be a roaring success if 
broadcasting did not exist. In the end 
it would pay theatrical managements to 
put on failures and get their money back 
from the B:B.C. i 
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**A Message from 
Mars.” 


Listeners who en- 
joyed the surprise 
item in the pro- 
grammes a few days 
ago, when Captain 
Eckersley got into 
communication with 
Mars, will learn 
with | interest that 
the chief engineer _ 
is to figure on 
February 9th, in an 
oscillation 
‘“ tragedy.” Geneva 
will a supposed to 
put him on the-track 
of a mad musical 
genius who lives in 
Berkeley Square and 
who is upsetting re- 
ceiving sets, far and 
wide, with his oscil- 
lation pranks. The 
chief engineer runs. 
him to earth, but is 
captured by the 
oscillator, a foreign 
gentleman of Bol- 
shevik tendencies, 
and imprisoned in 
one of the pipes of 
a magnificent organ 
which he has in his 
house. “ When I do blay vun certain 
chord,” cries the musician, ‘‘ zen pouf! 
up you vill go, Mistare Eckairslee, and 
to ze B.B.C. you vill go no more.” Cap- 
tain Eckersley’s appeals for release should 
cause much merriment. 

oogooo 


A Tragedy Averted. l 
The Eastbourne transmissions have in- 
variably been of first-rate quality and the 
ea equally ex- 
cellent. But somehow on the first Sunday 
broadcast that they have ever given, 
namely, on December 27th, Sandler- and 
his orchestra were not altogether felici- 
tous in their choice of items. The pro- 
gramme would have finished up with 
Handel’s Largo, followed by the well- 
known fox-trot, ‘‘ I Want to be Happy,” 
as the last two items, had not the 
announcer at Savoy Hill sent an urgent 
telephonic request that the orchestra 
should conclude with ‘‘ The Lost Chord.” 
The closing prayer following a fox-trot 
would have been deplorable. 
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A Review of the Latest Products of the Manufacturers. 


THE “K” CRYSTAL DETECTOR. 


A simple form of plug-in crystal detec- 
tor is sold by Wates Bros., Ltd., 12-14, 
Great Queen Street, Kingsway, London, 
W.C.2, differing in design from the galena 
type which is now so generally adopted. 


The crystal itself is probably an artifi- | 


~ 


The * K ” crystal 
detector. 


g s- f 


cial product, for it completely fills the 
cup into which it is fitted, whilst the sur- 
face is rubbed down to be quite flat. 
‘The pressure exerted by the wire contact 
is maintained by a coiled spring, the con- 
tact point passing through a small eye 
in a brass guide piece which holds it in 
place and prevents it from becoming bent 
as it travels over the face of the crystal. 
Both the adjusting knob and the outside 
of the container are provided with 
milled edges, the former controlling the 
rotation of the wire contact on the crystal 
surface and the latter by meaps of an 
eccentric mounting searching thi surface 
of the crystal. 

An unusual feature is that no provision 
is made for adjusting the pressure of con- 
tact, thus simplifying the operation of the 
detector. 

On test, the detector was found to be 
easy to set and quite sensitive, amd judg- 
ing by its effect on the tuned circuit one 
may conclude that the resistance of the 
contact is higher than that of most 
galena detectors. The manufacturers 
recommend this detector for use in reflex 
circuits. 
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THE LAMPLUGH SQUARE LAW 
CONDENSER. 


The Lamplugh condenser, with its 
peculiar spade shaped plates, was recently 
referred to in these columns, and a new 
model has now been introduced ‘in which 
minor modifications have been made with 


A 50 


a view to offering it ata really popular 
ice, 


. 


pr 
The fixed plates are mourfted on two 


ebonite bars to separate them from the 
end mounting pieces so that the spindle 
and moving plates can be connected up 
with the earthed side of the tuned cir- 
cuit. Ebonite insulating bushes are also 
inserted in the aluminium end plates, 
though their purpose is not ap- 
parent. A spring washer is employed to 
hold the moving plates centrally in posi- 
tion between the fixed plates in conjunc- 
tion with an adjusting screw. The 
spindle is threaded and passes through 
a one-hole fixing bush. A good feature 
is the pressing of a pattern into the sur- 
face of the aluminium plates to stiffen 
them. A certificate of the National 


Physical Laboratory is included in the 
carton, and shows that a tuning range of 


The new modei Lampiugh variable 
condenser. 


170 to 750 metres is produced when a coil 
for broadcast reception ig bridged with 
a Lamplugh condenser having a capacity 


of 0.0005 mfd. 
o000 
EDDYSTONE NEW SHORT-WAVE 
COILS. 


Messrs. Stratton & Co., Ltd, Balmoral 
Works, Bromsgrove Street, Birmingham, 
manufacturers of Eddystone tuning in- 
ductances, have recently extended their 
range of coils to include a set of three 
for use on the wave band of 25 to 100 
metres. l 

The form of construction is obvious 
from the accompanying illustration and 
consists of a helix with turns clamped in 


position by means of slotted ebonite 
strips. The coil is particularly robust 
and, although the only support between 
the winding and the plug and socket 
mount is provided by the leads them- 


One of the Eddystone low loss coils, 

which supplied as a set of three cau be 

used for tuning over the wave band of 25 
to 100 metres. 


selves, the coil will remain firmly in posi- 
tion when plugged into a coil holder. 
This type of inductance is in constant 
demand for the construction of short- 
wave receivers, and one can, of course, 


easily detach the two-pin mount where 


the design of the set does not call for the 
interchanging of inductances. 
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CONDENSERS FOR CURRENT FROM 
MAINS. 

The rapid progress which is being made 
towards the adoption of public supply for 
providing current for the operation of 
receiving sets calls for a word of warn- 
ing with regard to the type of fixed. capa- 
city condensers permissible for use in 
circuits connected to the mains. 

The Telegraph Condenser Co., Ltd., 
West Park Works, Mortlake Road, Kew 
Gardens, London, draw attention to the 
need for employing condensers which are 
designed especially to withstand high 
potentials in all circuits connected to 
the: mains. Included among the many 
types of condensers produced by this 
company is a series intended to with- 
stand D.C. potentials up to 1,500 volts 
and available in sizes having large 
capacity values. A comparison in the 
relative size of this type with the well- 
known H.T. battery bridging condenser 
is made in the accompanying illustration, 
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both condensers having a capacity of 
2 mfds. : 


volts was applied across the terminals of 
this condenser, and there was no indi- 
caticn of breakdown or low insulation. 
The condenser charged in this way was 
discharged several times by short circuit- 
ing, and the dielectric showed no signs 
of breaking down when subjected to this 
strain. 

Condensers of this type will be found 
particularly useful in the ‘smoothing 
circuits of low power transmitting 
apparatus, and many transmitting 
amateurs will be glad to‘learn of their 
existence. When used in conjunction 
with a transmitting set, however, care 
must not only be taken to avoid the 
application of oscillatory potentials 
across the terminals of the condenser, but 
in the smoothing circuit one must bear in 
mind that high potentials are often set 
up when the current through the smooth- 
ing inductances is intermupted. It is 
adyisable also to heat the transmitting 
valve filaments before applying the plate 
voltage to the smoothing condensers to 
prevent undue voltage rises occurring. 


cooo 
THE BURWOOD COIL MOUNT. 
The winding of basket coil tuning in- 
ductances is an easy matter, though diff- 
culty is usually experienced in providing 


The Burwood coil mount. 


a robust form of mounting which will 
bold the coil securely in position on the 
plag and socket. 

Burwood (Concessionaires), Ltd., 41, 
Great Queen Street, Kingsway, London, 


The Utility valve switch 
incorporating the 
two pole switch, 
valve holder and fila- 
ment resistance. 


a i 
W.C.2, manufacture 4 usefùl coil mount 
by the use of which the amateur can 

= cmstruct tuning coils according to his 
|} own design, and carefully adjusted 
aze to suit his particular requirements. 


A constant D.C.’ potential of 2,000 . 


in. 


UTILITY VALVE SWITCH. 


The change-over Utility switch manu- 
factured by Wilkins & Wright, Ltd., 
Utility Works, Kenyon Street, Birming- 
ham, is well known to readers. 

It is now available in an elabor- 
ated form consisting of a  two-pole 


T.C.C. condenser of 2 mfd. capacity and 

capable of withstanding potentials up to 

1,500 voits compared in size with a H.T. 

bridging condenser of the same capacity. 

This condenser is recommended for use 

in apparatus eas to public supply 
mains. 


switch fitted with a valve platform, 
valve holder and filament resistance. 
Combining these three components im 
a single unit, space. is saved both in 
front and behind the panel, a consider- 
able amount of wiring is avoided, while 
the unit is secured in position by means 
of a single hole in the panel, making use 
of one-hole fixing. 


Accompanying the unit is a pamphlet 
of instructions suggesting several circuits 
in which it can be employed and showing 
the method of connecting up. The cir- 
cuit arrangements chosen, however, are 


, 
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not the: best that could have been 
advised for general use, and one of them, 
a resistance-capacity coupled: set with 
two high frequency amplifiers and two 
L.F. stages, does not illustrate to the best 
advantage the application of this unit. 
It would be most useful in building’up a 
four-valve receiver consisting of a single 


- high frequency amplifying stage followed 


by a detector valve and two optional low 
frequency amplifiers. In this case four 
units would be employed to carry the 
valvés, whilst only three switches strictly 
will be needed. The switch on the de- 
tector valve can, however, be put to the 
useful purpose of disconnecting the high 
and low tension batteries. 

This new unit is of particularly reli- 
able construction, and the knob with 
indicating scale, pointer and concentric 
switch . lever presents an attractive 
appearance upon the instrument panel. 
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PARAGON PANELS. 


The convenience of being able to pro- 
cure panels and terminal strips accu- 
rately cut to size will be appreciated by 
those who have endeavoured to shape up 
a large instrument panel without suit- 


able facilities. 
The Paragon. Rubber Manufacturing 
Co., Ltd., of Sculcoates, Hull, have 


therefore introduced a cémplete range of 
panels in in. and fin. ebonite, and 
either with matt black finish or polished 


in black or mahogany. The panels are 
perfectly rectangular, and the edges 
square, with freedom from tool marks. 


By adopting one of these panels the 
purchaser knows that he is obtaining high- 
grade ebonite produced by a reputable 
manufacturer. 


CATALOGUES 
RECEIVED. 
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‘‘H.T.C. Electrical Co., Ltd.” (2, 
Boundaries Road, Balham, London, 
S.W.12). Catalogue of wireless com- 
ponents. 
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“P. Capel” (3 and 4, Queen Street 
Arcade, Cardiff).  82-page catalogue of 
wireless components of eading makes. 

i (0) (e) 


“Burwood (Concessionaires), Ltd.” 
(41, Great Queen Street, Kingsway, Lon- 
don, W.C.2). Radio catalogue of Bur- 
wood apparatus and „accessories. 


“ Houghton, Ltd.” (Ensign House, 
88-89, High Holborn, London, W.C.1). 
64-page catalogue of Radio receiving sets 
by leading makers. 

' oo0oo0oọo 

“ Eagle Engineering Co., Ltd.” (War- 

wick). Leaflets descriptive of Chako- 


phone radio receivers. 
©0000 


“ Radio Instruments, Ltd.” (12, Hyde 
Street, New Oxford Street, London, 
W.C.1). Leaflet illustrating and describ- 
ing the RI reactive anode unit. 
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Definitions of Terms and Expressions commonly used in Wireless 
Telegraphy and Telephony. 


This section is being continued week by week and will form an authoritative work of reference. 


Radiation Coefficient (of an aerial). 
Another name for radiation resistance. 
See AERIAL RESISTANCE. 


Radiation Efficiency. Expressed as a 
percentage the radiation efficiency of an 
aerial is the percentage of the total 
power supplied to the aerial which is 
radiated into space in the form of 
electric waves. 


Vadiation Resistance (of an aerial). That 
quantity which, when multiplied by 
the square of the effective value of 
the aerial current, gives the power 
being radiated into space im the form 
of electric waves. See AsriaL Re- 
SISTANCE. 


Radie Beacon. A transmitting station 
which sends out special signals as an 
aid in the navigation of ships at sea. 
By means of direction finding apparatus 
a ship receiving the signals is enabled 
to find its bearing with respect to the 
radio beacon, the position of which is 
known. 


Radio Compass. See DIRECTION FINDER. 


Radio Frequency. A frequency within 
the band of frequencies used for wire- 
less telegraphy and telephony, 1.e., 
within a range from about 12,000 up to 
nearly 100,000,000 cycles per second, 


representing a range of wavelengths 
from 25, metres down to about 3 
metres. 


Radio-Frequency Amplifier. See Hicx- 


FREQUENCY AMPLIFIER. 


Radio-Frequency Choke. 
CHOKE. . 


Sce AIR-CORE 


Radio-Frequency Resistance. See Hicn- 
FREQUENCY RESISTANCE. 
Radio-Frequency Transformer. See Os- 


CILLATION ‘TRANSFORMER and HIGH- 
FREQUENCY TRANSFORMER. 


Radiogoniometer. An instrument used in 
connection with the Bellini-Tosi system 
of direction finding. For description 
see DIRECTION FINDER. 


Radiophare. See Rapro Beacon. 


Radiotron. A name sometimes applied 
to an ordinary thermionic valve. 


Range Finder. See DIRECTION FINDER. 


Ratio of Transformation. The ratio of 
the primary to the secondary voltage of 
a transformer. For ordinary iron-cored 
transformers the transformation ratio is 
approximately equal to the ratio of the 
primary to the secondary turns of the 
windings. This is not usually the case 
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for air-cored transformers unless the 
coupling between the windings is very 
tight. 


‘Rat-Tail (of an aerial). The bunch of 
wires which connects a multi-wire aerial 
to the leading-in wire. 


Reactance. -That component of the 
smpedance, of an alternating current 
circuit, which is due to the inductance 
or capacity of the circuit or both. For 
a circuit containing inductance without 
the presence of capacity, the reactance 
is equal to 2rfL ohms, where f is the 
frequency of the current and L is the 
inductance in henries. For a condenser 
of capacity C, the reactance is given b 
1/2rf/C ohms, and is negative wit 
respect to the inductive reactance. 
. Bee ALTERNATING CURRENT CIRCUITS 

and IMPEDANCE. 


Reactance Coil. Another name for choke 
coil. (Not to be confused with reaction 
cou. 


Reaction. The arrangement of a three- 

electrode valve circuit in such a manner 
that part of the energy of the amplified 
signals in the plate circuit of the valve 
is fed back to the grid circuit, f.e., it 
is made to react on the grid, so that 
losses in the grid circuit may be com- 
pensated for and much greater signal 
strength obtained. The degree to which 
this reactive effect is allowed to take 
place is usually under control and may 
be adjusted to suit the circumstances 
under which signals are being received. 
For instance, for beat reception of con- 
tinuous wave signals by the self- 
heterodyne method the reaction is made 
sufficiently strong to produce self- 
oscillation of the receiving circuit, and 
the frequency of this self-oscillation is 
adjusted to give a suitable beat fre- 
quency with the incoming signal. For 
reception of weak telephony the reaction 
is adjusted just below the point at 
which self-oscillation starts, in which 
case maximum signal strength will be 
obtained. 

Reaction is effected in a number of 
ways depending on the nature of the 
receiving circuit. The most common 
method is to have a coil, known as the 
‘reaction coil,” in series with the plate 
circult of a valve and couple it induc- 
tively to the grid circuit, the coujding 
between the two circuits being variable 
in order that the reaction may be con- 
trolled. Another name for reaction is 
“ regeneration.” 


Reaction Coil. 


Recorder. 


Recording Relay. 


CURRENT 


CURRENT 


Rectified Current. 


That coil in a regener- 
ative valve circuit by means of which 
energy is fed back from the output 
side of an amplifier to the input circuit 
by inductive coupling. See REACTION. 


An instrument for taking 
down automatically on a moving tape 
the Morse signals of a received 
message. 


A relay operated by a 
received wireless signal through the 
medium of thermionic valves and which 
in turn operates a Morse inker or 
recorder. | 


Rectification. The name given to the oper- 


ation of conversing an alternating cur- 
rent into a unidirectional pulsating 
current. Conversion by means .of a 
motor-generator or rotary converter 
does not come under this heading. The 
term is applied to the conversion of 
high-frequency oscillations into uni- 
directional currents, j.e., detection of 
wireless signals, as well as to low- 
frequency a yates currents, e.g., as 
in the case of the charging of accumu- 
lators from the A.C. mains. 
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HALF-WAVE RECTIFICATION 


FULL-WAVE RECTIFICATION 


Wave-forms of half-wave and full-wave 
rectification. 


Rectification may consist of the par- 
tial or complete suppression of all of 
the negative half-waves of the alternat - 
ing current (or vice versa), this being 
known as ‘‘ half-wave rectification ’’; or 
all the negative half-waves may be re- 
versed in direction through the circuit, 
giving ‘‘full-wave rectification.” Some - 
times the pulsations of the rectified 
current are ‘‘ smoothed out’’ by specia] 
circuits known as ‘‘ smoothing circuits.’ > 


A unidirectional cur. 
rent which has been produced from an 
alternating current by the process of 
rectification. 


ition 
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Dictionary of Technical Terms.— 

Rectifer. A device which converts an 
alternating current into a unidirectional 
current (see RECTIFICATION). See 
MECHANICAL RECTIFIER, Nopon VALVE, 
Recriyyinc Derecrok, and CRYSTAL 
Drrecror. 

Rectifying Detector. ‘That part of a wire- 
less receiver which acts as the detector 
of the high-frequency oscillations by 
rectifying them and producing uni- 
directional currents which give audible 
sounds in the telephones, such as a 
crystal or thermionic valve rectifier. 
There are other detectors, such as the 
coherer, which do not employ the prin- 
ciple of rectification, 


Rectifying Valve. In general any valve 

such as an electrolytic valve, therm- 
ionic valve, etc., which is used for 
rectifying alternating currents. It also 
refers in a articular sense to that 
valve in a wireless receiver which acts 
as the detector. See Grim ReEcTIFICA- 
TION and ANODE RECTIFICATION. 


Reed Type Telephone. A telephone re- 
ceiver in which the variations of mag- 
netic pull actuate a semi-tuned ‘‘ reed ” 
or armature, and this in turn transmits 
its vibrations to a cone-shaped alu- 


Reed type telephone. 


Minium diaphragm. This type of 
telephone can te made extremely 
sensitive, but as it is more or less 
tuned to a small band of frequencies 
its reproduction of speech and music 
is not as true as that obtained with 
the ordinary flat diaphragm type. 


Reflection (of wireless waves). Ether 
waves striking a plane conducting sur- 
face induce eddy currents therein, and 
these eddy currents in turn send out 
ether waves, so that in effect. the 
waves striking the conducting surface 
are partially reflected in much the same 
manner as light is reflected from a 
mirror. Reflection from the Heaviside 
layer in the upper atmosphere is sup- 
posed to account for the transmission 
of wireless waves round the curvature 
of the earth. 


Reflex Circuit. A thermionic valve cir- 
cut arranged to give dual amplifica- 
hon, i.e., simultaneous H.F. and L.F. 
amplification by means of the same 
valve or valves. After the signals are 
amplified at high-frequency by one or 
More valves, they are rectified by the 
detector and passed through the same 
valves again and amplified at low- 
frequency. See DuaL AMPLIFICATION. 
Regeneration. Another term for reaction. 
Regenerative Circuit. A valve circuit in 


which reaction is employed. See RE- 
ACTION, 


Reinartz Tuner. 


Rejector Circuit. 


Relay. 


Relay or Relaying Station. 


Reluctance. 


Reluctivity. 


Remanence or 
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ing circuit for short waves, its chief 
features being (a) easy control of re- 
action, (b) only one tuning adjustment, 
and (c) good selectivity. 


A tuned oscillatory 
circuit consisting of an inductance and 
a condenser in parallel used to offer a 
very high impedance to oscillations of 
the frequency to which the circuit is 
tuned and low impedance to all other 
frequencies. If is the inductance 
of the coil in henries, R is its resist- 
ance in ohms, and C is the capacity 
of the condenser in farads, the im- 
pedance offered to currents of the fre- 
quency to which the circuit is tuned 
is equal to L/CR ohms, the tuned fre- 


icy bei ——== .__ Someti 
quency ing ox JLG ; metimes 
called a ‘‘wave trap’’ or “wave 
filter.” These names only apply when 


the oscillating potential difference pro- 
duced across its ends is not made use 
of; for instancé, when the voltage 
across the ends of the circuit is 
applied to a detector or to the input 
side of an amplifier, the circuit com- 
pletely reverses its function, f.e., it 
selects: the particular frequency to 
which it is tuned and more or less 
rejects all other frequencies. 


A device, usually electromagneti- 
cally operated, which closes a local cir- 
cuit when a weak current flows through 
the coils of the magnet. The closing 
of the local circuit brings into opera- 
tion a local battery which operates 
some local piece of apparatus which re- 
ue a comparatively heavy current. 

he weak current through the magnet 
coils may be that due to received wire- 
less signals, in which case it would be 
too weak to operate the local ap- 
paratus; for instance, a Morse. inker. 
See PoLarisep RELAY. 


A wireless 
telephony transmission station which 
receives its broadcasting matter from 
a distance either by ordinary telephone 
line or by wireless. 


The opposition which is 
offered by a magnetic circuit to the pass- 
age of flux through it. Reluctance is 
applied to the magnetic circuit in the 
same manner that resistance is applied 
to the electric circuit. (See MaGneto- 
MOTIVE Force.) The reluctance of a 


. given part of a magnetic circuit is equal 
l 


to —, where ? is the length of that part 
KA 

in centimetres, u is the permeability of 
the material forining that part, and A 
is the cross sectional area in square 
centimetres. Reluctance may be de- 
fined as the ratio of magnetomotive 
force to magnetic flux, just in the same 
manner as resistance is the electromo- 
tive force divided by the current. 


The reciprocal of permea- 
bility. 
Remanent Magnetism. 


That magnetic flux which remains in 
the iron parts of an electromagnet after 


A special valve receiv- 


Remote Control. 


a 


Residual Charge. 
Residual ‘Magnetism. 
Re- Radiation. 


Resistance. 


yz 


the magnetising current has been 
switched off. 


The operation of wire- 
less and other apparatus by electrómag- 
netically operated switchgear controlled 
from a convenient centre which may be 
jn the same room as the apparatus or 
in another room, or the apparatus itself 
may be distributed in various rooms. 
This system is particularly useful where 
high voltages have to be dealt with. 


See ABSORPTION. 
See REMANENCE. 


When wireless signals are 
received by a receiver employing reac- 
tion to a degree which brings the set 
nearly to the point of self-oscillation, 
the signal oscillations in the aerial are 
strengthened and energy is ‘‘ re-radi- 
ated’’ from the aerial, and receiving 
stations in the immediate neighbour- 
hood can pick up the particular signals 
with greater strength. This in many 
cases accounts for the reception on crys- 
tal receivers, of stations which are nor- 
mally a long way outside the range of 
a crystal receiver; the signals actually 
heard on the crystal set. are issuing by 
re-radiation from a near-by seral on 
which a valve set using reaction is in 
operation. This must not be confused 
with self-oscillation, which causes inter- 
ference and does not re-radiate the re- 
ceived signals. f 


The opposition which an elec- 
tric circuit offers to the passage of a 
current through it, this opposition being 
due to the material of the circuit itself, 
and not due to any counter electromo- 
tive forces which may be set up, so ° 
that the whole of the energy put into 
the circuit is converted into heat. The 
practical unit of resistance is the ohm 
being 10° absolute electromagnetic units 
of resistance, where one absolute unit 
is that resistance which allows 1 abso- 
lute unit of current (10 amperes) to flow 
under a pressure of 1 absolute unit of 
potential (10-* volt). The International 
Ohm is defined as the resistance offered 
to an unvarying current by a column of 
mercury at the temperature of melting 
ice, 106.3 centimetres long, weighjng 
14.452 grams, and of constant cross- 
section. 

A resistance of one ohm requires a 
pressure of one volt to drive a current 
of one ampere through it (see Ohm’s 


© Law). 


The resistance of a wire of any given 
material is proportional to the length 
of the wire, and inversely proportional 
to the cross-sectional area. It depends 
sometimes also upon the temperature of 
the wire. (See TEMPERATURE COEFFI- 
cient.) The resistance offered to the 
passage of an alternating current 
through a circuit is very often greater 
than that offered to a direct current, 
this being due to skin effect. Sce 


. HIGH-FREQUENCY RESISTANCE. 
Resistance Amplifier or Resistance-coupled 


Amplifer. A multistage valve ampli- 
fier in which the valves are couplegd in 
cascude by resistance-capacity couplings. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the E liter, “Tae Wireless World,” Dorset House, Tudor Street, E.0.4, and must be accompanied by the writer's name and address. 


THE PHILIPS RECTIFYING VALVE. 


Sir,—We should like to refer to an article which appeared in 
your issue of October 28th, entitled ‘‘Thermionic Rectifier for 
Battery Charging,” as contributed by Mr. J. F. Sutton. 

We were very interested in Mr. Sutton’s account of the 
Philips rectifying valve, and we take this opportunity to amplify 
some of his statements, which we hope will be of interest to 
your readers. 

(1) As the Philips rectifying valve has been specially 
designed as a full-wave rectifier, connecting it in accordance 
with Figure 5, as a half-wave rectifier, does not present any 
particular advantages for the valve, though as a full-wave 
rectifier it can produce a charging current of double intensity 
without impairing its life. 

(2) When connecting the rectifying valve as in Figure 4, each 
of the two plates in the valve should only contribute 0.65 amp. 
to the charging current, whilst the tension of each of the 
secondary windings of the transformer should not be more than 
28 volts. Should the secondary windings 2 and 4 (in Figure 4) 
be connected wrongly, the valve will act as a single-wave recti- 

‘fier with double intensity of current on one plate. This risk 
is avoided with the Philips rectifier, as it is supplied ready to 
operate with an automatic regulating valve for the charging 
current. 

(3) The scheme of connections as shown in Figure 5 appears 
to be dangerous for the valve, as the heating current is not 
limited, and the filament is likely to burn out. If the recti- 
fying valve is charged without heating current, the charging 
current cannot be reduced below a certain value without the 
cessation of the glow-discharge. 

The diagrams referred to above, of course, are those used in 
Mr. Sutton’s article. 

We should be very happy to give any further information on 
the points we have brought forward. 

W. T. E. BLUNDEN, 
General Sales Manager, Philips Lamps, Ltd. 


Sir, —May I reply to the letter from Messrs. Philips Lamps, 
Ltd., referring to my article entitled “ Thermionic Rectifier for 
Battery Charging,” which appeared in the issue of The Wireless 
World for October 28th ? 

With reference to paragraph 1 of the letter, I agree that 
it is no advantage for the valve to use it as a half-wave rectifier, 
but it may be a considerable advantage to the amateur, as it 
was to me, to use it in this way because only a single trans- 
former secondary winding is needed, giving a voltage between, 
say, 25 and 50 volts. For complete wave rectification it is 
necessary to use a transformer having a centre tapping in the 
secondary winding. Also, the possible danger referred to in 
paragraph 2 is avoided. The ‘‘ automatic regulating valve” 
molang more than the special resistance referred to on page 


I beg to differ from the writer on the question of maximum 
discharge current. It is borne out by experiments, and there is 
no theoretical reason to believe otherwise than that the factor 
which limits the charging current in this particular valve is 
the power wasted in the valve itself, which must be dissipated 
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in the form of heat from the glass bulb. With full-wave recti- 
fication the maximum charging current is stated in the speci- 
fication to be 1.3 amp. Assuming this to be the average current 
as indicated by a moving coil instrument, the R.M.S. (or heat- 
ing current) will be 1.3 multiplied by the form factor (1.15 
approximately) or 1.49 amps. As the voltage drop is about 8.4 
the watts dissipated will be 8.4x1.49=12.5, neglecting filament 
current. With single-wave rectification the form factor is about 
1.57 and the voltage drop is the same, so the charging current 
will be 1.49+1.57=0.95 amp. The maximum charging current 
js therefore 1.3+0.95 or 37 per cent. greater with double-wave 
rectification than with single-wave, and not twice as much as 
stated by the writer. 

I have found by experiment that the voltage drop from anode 
to filament is the same for each anode and for both connected 
together, so that either can carry the maximum current. without 
harm although the temperature distribution would be better 
with both connected together. 

With reference to the third paragraph, I fail to see where 
the danger lies in my diagram (Fig. 5, page 574). As I have 
explained in the article, there is a resistance of 17 ohms con- 
nected in series with the filament, which itself has a resistance 
of 0.1 to 0.4 ohms. The input is at 50 volts so that the current 
will be 2.9 amps., which will heat up the filament sufficiently 
to start the valve action (see page 573), after which it can be 
switched off. Even if the switch were left on no harm could 
be done. 

I have pointed out, however, that the minimum anode cur- 
rent which will keep the filament at a temperature high enough 
to maintain the glow discharge is about 0.15 amp. 

The advantage of switching off the filament current is the 
Saving in power, and also the fact that it allows a slight increase 
in the charging current. The maximum current which flows in 
the filament is the charging current plus the heating current. 
so that the average temperature of the filament will be lower 
without the heating current, but, of course, whether this has 
much effect on the life of the valve can only be found by 
experiment. 

My personal experience of the valve is that it is a most useful 
accessory for the amateur who is fortunate enough to have 
A.C. supply laid on, and it seems to be a much more robust 
piece of apparatus than the writer would have us believe. 

I appreciate the fact that for the average listener-in much 
time (and possibly damage) would be saved if he bought a 
Philips Rectifier complete and ready for use instead of making 
it up, but my object in writing the article was to explain the 
nature and characteristics of the valve itself to readers of 

this journal, JOHN F. SUTTON, B.Sc. (Eng.). 


MICA CONDENSERS. 


Sir,—Your correspondent who enquires when British manu- 
facturers are going to produce a mica dielectric coupling con- 
denser for resistance and choke coupling may like to know 
that these may be obtained to order from the Telegraph Con- 


denser Company, Mortlake Road, Kew Gardens, at a very 
moderate price. P.G. D. 
London, S.W 
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= “The Wireless World” Information Department Conducts a 
‘a Free Service of Replies to Readers’ Queries. 


Questions should be concisely worded, and headed “ fnformation Department." 


Easily Controlled H.F. Receiver. 


Having had excellent results with a con- 
ventional Q-v-1 receiver, I am desirous 
of rebuilding the instrument and in- 
corporating an H.F. stage, but am 
somewhat deterred by the thought of 
unduly complicating the tuning of the 
recetver, since, of course, there will 
he .m added control for tuning the 
H.F. stage. Is there no method of 
adding an efficient H.F. stage without 
adding an additional tuning control, 
other than resistance-coupling, which, 
I understand, ia only efficient on long 
wavelengths. J.N.O. 


The disadvantage of an H.F. stage is, 
as you suggest, that an additional tuning 
control is added to the receiver. This is, 
of course, the reason why so many people 
jal to obtain any additional range after 
adding H.F. stage to a receiver, and it 
may be said that in the case of the vast 
majority of listeners better results can 
he obtained with a plain regenerative de- 
tector receiver, since owing to the single 
taning control they will obtain a large 
percentage of the possible results obtain- 
able with such a receiver, whereas in the 
case of a receiver employing an H.F. stage 
and therefore an additional tuning con- 
trol, the percentage of possible efficiency 
they obtain is low, with the nett result 
that less range is sometimes obtained after 
adding an H.F. stage. A resistance- 


coupled H.F. stage is ideal on long wave- ` 


lengths, since no additional tuning device 
is brought in to complicate the handling 
of the set. Unfortunately, however, the 
eficiency of this method when used on the 
normal B.B.C. wavelengths is so low that 
it is scarcely noticeable, quite apart from 
the added disadvantage of a higher H.T. 
value being necessary. If, however, we 
can find an instrument to take the place 
of the anode resistance, but which is effi- 
cient on both the B.B.C. and longer wave- 
lengths, and yet does not require any tun- 
ing, we shall have achieved our object. 
Fortunately such an instrument is now 
available, owing to the success of the 
Manufacturers in producing a really effi- 
cient H.F. choke, and we illustrate in 
Fig. 1 a suitable circuit. The choke need 
not be interchangeable, and provided that 
t 1s properly designed, will be efficient 
irom about 250 metres to a maximum of 
metres, thus easily including all the 
world’s broadcasting stations with the ex- 


ception of those working on very short 
waves, in whose case, of course, no form 
of H.F. amplification is of much use. The 
success or otherwise of this circuit de- 
pends entirely on the efficiency of the 
H.F. choke, and it is absolutely impera- 
tive that a good type be used; one of 
inferior make will usually be very suc- 
cessful on the Daventry and higher wave- 
lengths, but will give little or no ampli- 


receiver de- 


1.—Two-valve H.F. 
signed for ease of tuning. 


Fig 


fication on the normal B.B.C. wave- 
lengths. It may be said, therefore, that 
unless a reliable choke is employed, poor 
results will be obtained. It will 
generally be found that in the hands of 
the average amateurs a receiver of this 
type will have a larger range than the 
more conventional tuned anode or tuned 
transformer receiver, owing to its entire 
simplicity of tuning, and its complete 
stability. 
0a00 


Safeguarding Valve Filaments. 
Having constructed a three-valve re- 
ceiver, and not possessing a great 
deal of technical skill, I should be 
glad if you could inform me of the 
best way of testing the instrument 
in order to prevent the valves being 
burnt out in connecting up the bat- 
teries in case I have wrongly wired 
the instrument. H.R.S. 


The best plan would be to first con- 
nect your accumulator to the H.T. ter- 


Each separate question must be 
accompanied by a slampcd addressed envelope for postal reply. 


` 


minals of your receiver and turn on the 
filament rheostats. If all is in order, 
the valves should not light up, but 
should they do so, it will indicate that 
there is a faulty connection such as 
would have caused a complete burn-out 
of all the valve filaments had you con- 
nected up the batteries in the normal 
manner and you should go carefully over 
the wiring once more in an endeavour 
to trace the error. 
repeat the test, and on no account 
attempt to connect up the H.T. battery 
until the receiver has passed through 
this test án a satisfactory manner. When 
satisfaction has been attained in this 
way, connect up the receiver normally 
and attempt to tune in signals.“ This 
test, when successfully passed, will not 
indicate that all connections are correctly 
carried out, but is only intended to re- 
veal errors which would have a disastrous 
result on the valves; and if, therefore, 
signals fail to come in, all connections 
should be again examined, and any 
noticeable fault remedied. It is most 
important, however, in order to preserve 
immunity from valve destruction Bhat the 
test referred to be repeated after any 
alteration whatever has been made to the 
internal wiring of the receiver. 
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Constructing. Components at Home. 


I wish to build a receiver followed by 
three L.F. stages, the first resistance- 
coupled, the second choke-coupled, 
and the third transformer-coupled 
using a 3 to 1 ratio instrument, but 
having all materiala and tools handy 
I desire to construct anode resistance, 
choke and transformer myself, and 
should be glad of constructional de- . 
tails of these components. S.E.C. 


Needless to say, the anode resistance 
should be a non-inductive wire-wound in- 
strument. A convenient method of con- 
struction is to obtain an ebonite rod two 
inches in diameter, and about three 
inches in length, eight equally spaced 
grooves lin. wide and about jin. deep, 
should be cut in the rod. Wind about 
30 turns of No. 47 d.s.c. ‘‘ Eureka ” re- 
sistance wire in the first slot, and then 
pass on to the second slot and wind a 
similar number of turns tn the same 
direction in this slot. Now return to 
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You should then - 
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the first slot, and wind thirty turns in 


the reverse direction, treating the second 
slot in a similar manner. Return again 
to the first slot and repeat with the 
original direction of winding, and so 
on until both slots are filled, when the 
remaining slots may be taken in pairs 
and treated in a similar manner. A 
suitable choke may be constructed by 
first building up a cote to a diameter of 
half an inch with No. 22 gauge soft iron 
wire. A bobbin 3sin. long and 24in. in 
outside diameter may be threaded on 
this core. About 40,000 turns of No. 42 
d.s.c. copper wire should be wound on 
the bobbin and covered with a few layers 
of Empire cloth. The ends of the iron 
wire should then be bent back and bound 
down in order to form a closed magnetic 
circuit, a further covering of Empire 
- cloth be placed round the outside of the 
instrument. The transformer should also 
have a core built up of No. 22 gauge soft 
iron wire. It is advisable, however, that 
it have a diameter of threequarters of an 
inch. About 14 inches is a suitable 
length for the iron wire. Two cheeks 
24in. in diameter by fin. thick should 
be mounted on the core about 34 inches 
apart. After wrapping a few layers of 
Empire cloth soni the core the primary, 
consisting of about 9,000 turns of No. 
42 s.8.c. copper wire, may be put on, and 
covered by Empire cloth; 27,000 turns 
of No. 45 s.8.c. copper wire to Yorm the 
secondary may now be put on. Needless 
to say, a protective covering of Empire 
cloth should be placed over the secondary 
before the ends of the iron wire are bent 
back and bound down as in the case of 
the choke. 
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A Modification of the “Quality Four.” ` 


Being greatly interested in the “ Quality 
Receiver © described in a recent 
issue, I intend to construct a re- 
ceiv@r on similar lines, but wish if 
possible to use variometers with 


switching arrangements to cover the 
B.B.C. and also the Daventry and 
Parts wavelengths, and shall be glad 
L.R.D. 


of a suitable circuit. 
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We indicate in Fig. 2 a suitable modi- 


fication of this circuit using variometers. 
The minimum wavelength obtainable 
with both switches to the left is about 
250 metres, whilst the maximum wave- 
length obtainable with both switches to 
the right is approximately 2,750 metres, 
thus enabling the Eiffel Tower to be re- 
ceived. It is most important in a circuit 
of this description that a really efficient 
H.F. choke be employed, and you are 
not advised to depart from the one 
specified in the original receiver design, 
described in our September 16th issue. 
The less reputable type of H.F. choke 
will be found quite efficient on the 
Daventry wavelength, but almost useless 
on the other B.B.C. wavelengths. This 
choke need not, of course, be inter- 
changeable, since it will more than cover 
the wavelength ranges covered by the 
variometers. See also the reply to 
“ S.W.B.” in our December 2nd issue in 
the matter of H.F. chokes. 


=e Fig. 2.—A receiver designed for high quality. 


- but this is due to the fact o 
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Stabilising Intermediate Amplifiers. 


‘I notice that in most diagrams of super- 


heterodyne receivers the intermediate 
amplifier ts stabilised by means of 
- potentiometer control of the grids of 
the intermediate valves. Surely this 
method of stabilisation is equally as 
pernicious on long waves as on short 
waves? Could not the neutrodyne 
method be adopted in the interme- 
diate amplifier of a superheterodyne? 
R,C.D. 


It is undoubted that excessive ‘positive 
biasing of the grids of H.F. valves is 
productive of great amplification losses 
in long waves, in addition to flat tuning 
and ruining of the H.T. battery. The 
inefficiency of this method is, however, 
not so apparent on long waves as on 
short, since, owing to. the inherently 
greater stability of a long-wave amplifier 
cver a short-wave instrument, not 80 
much positive bias is needed to cause a 
cessation of oscillation in the former as 
in the latter, consequently greater effi- 
ciency results. Of course, it must not be 
forgotten also that a stage. of H.F. will 
ipso facto give a greater degree of ampli- 
fication on long waves than on short. 
At the same time the shortcomings of 
this method of stabilisation cannot be 
denied, and it would be well tò attempt 
some form of neutralisation. It should 
be pointed out,” however, that the 
neutralisation of three stages of H.F. is 
a task not to be lightly approached. In 
The Wireless World “ AN Europe ” six- 
valve receiver this method of stabilising 
a long-wave amplifier is brought into use 
very successfully. ; 
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Why not a Wire-wound Grid Leak P 


Why is it that, although the advice oj 
using a wire-wound anode. resist- 
ance is invariably stresecd in iechni- 
cal journals, no mention is made of 
using a wire-wound grid leak? 

D.E.B. 


In the case of a resistance -connected 
in the anode circuit of a valve, it must 
be remembered that the steady anode cur- 
rent, which may rise to a value of several 
milliamps, passes through the resistance. 
If graphite resistances are employed, this 
steady current speedily disintegrates ihe 
resistance material, and gives rise to 
noises in the telephones and loud-speaker. 
In the case of grid leaks, however, the 
current flowing through them is at the 
most only a few microamps, which is in- 
sufficient to disintegrate the graphite or 
other material of which the resistance is 
constructed. When using a variable grid 
leak, however, noises frequently arise in 
the telephones after a short ped of use, 

the material 
being disintegrated by mechanical com- 
pression, and not by the grid current. In 
any case it would be extremely difficult to 
design a wire wound resistance of millions 
of ohms value in a convenient size and 
having a low capacity. In practice it is 
found that about 120,000 ohms is the 
largest value in which it is convenient to 
construct a wire-wound resistance. 
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IMES have changed,’’ 
which it was a year or so ago. 


interest in the theoretical side of 
the subject. Our.experience shows 
that a very large proportion of 
these who purchase wireless sets 
complete do so only after consult- 
mg their technical friends, and as 
a result we are constantly receiv- 
ing enquiries from our readers and 
others as to the types of sets avail- 
able on the market, with particu- 
lars as to price, etc. For some 
tme past we have felt that the 
necd existed for some up-to-date 
list of gomplete sets to be drawn 
up and presented to our readers 
in some convenient form for 
reference. | 

With this aim in view we are 
aranging to inelude, in the issue 
of The Wireless World for Feb- 
mary roth, a list of the complete 
sets available to-day with all essen- 
tial particulars necessary to en- 
able the reader to identify the 
type. This is an entirely new de- 
parture, and we believe that it will 
be found of great service, not only 


advice on what set to get. 


to be repeated. 


to 


RADIO REVIEW . 
(13% Year of Publication) — 


As many of the circuits and apparatus described in these pages are covered by 


* nee GUIDE.” 


and wireless is no longer 
the wonderful mystery to the general public 
To-day there is scarcely 
anyone who has not a friend or two taking a practica! 
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t0 those who contemplate the purchase of a set, but 
also to those who are so frequently appealed to for 
After the appearance of 
this special feature, we should welcome any suggestions 
fram our readers for improvement in the method of 
presenting the information in order that such suggestions 
may be considered when the time arrives for this feature 
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but even then the results are very poor. 
however, 
loud-speaker crystal reception possible almost anywhere 
The Press has probably not set out 
deliberately to deceive in order to produce sensational 
‘* copy,” but the responsibility for publishing such infor- 
mation without full investigation is just as great and must 
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TECHNICAL SENSATIONS. 


[T is fortunate that the ‘general public ‘has by now 

learned to accept only with a@ fair degree of caution 
technical wircless news of a startling character which is 
all too often served out by certain sections. of the daily 


~ 
Press. From time to time there 
is a dearth of general ` news, 
which compels recourse to other 
possible ‘sources of intelligence to 
supply the requirements of the 
newspaper, and wireless, it seems, 
is regarded as an easy prey in 
such instances. -But surely the 


, time will very soon’ arrive when 


it will be necessary for the Press 
to exercise a good deal more dis- 
cretion in the manner in which 
technical wireless matters are 
treated, because the public is 
becoming too well acquainted to 
be easily taken in. 

Perhaps one of the most daring 
instances ‘amongst .a number of 
Press misrepresentations which 
have occurred of late is the- re- 
peated statements to the ‘effect 
that crystal receivers are. shortly 
to supersede valve receivers. 
Everyone knows that a loud- 
speaker can be operated from a 
crystal set if the receiver is located 
very near the transmitting station, 
The Press 
suggest a new invention making 


in the long run be very damaging to the offenders. 
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Tuned FiveeValve H.F. Amplifier with 


Controls. 


A MATEUR activity at the present time is showing 


a decided leaning towards the development ot 

© high frequency amplifiers. The majority of the 

sets put forward this winter include some form of radio 

frequency amplification, and the concentration of effort to 

produce long-range receivers by improved H.F. amplify- 

ing systems has been responsible for the innovation of 

multi-stage H.F. amplifiers incorporating stabilising 
devices to control self-oscillation. 


Range with a Neutrodyne. 


The neutrodyne method of stabilising has greatly con- 
tributed towards the present popularity of the H.I}*. set 
though it cannot be said that a two-stage neutrodyne set 
followed by a low-frequency amplifier is capable of giving 
good quality loud-speaker reception from broadcasting 
stations within a thousand miles’ radius when the receiv- 
ing aerial is small and in a screened position, as is so often 
the case. It is safe to say that there are very few sets 
in which the neutrodyne method of stabilising is employed 
which are not invariably operated in an oscillating con- 
dition. Some degree of self-oscillation is often deliber- 
ately stimulated in the plate circuit of the detector valve 
or one of the amplifying stages, bringing about an 
improvement in range and selectivity together with 
manipulating difficulties, the loss of accurate calibration, 
and the usual distortion attendant upon an oscillating set. 

It is to overcome these difficulties that the writer was 
induced to consider providing two additional H.F. ampli- 
fying stages to the usual two-stage neutrodyne. The first 
obvious step was to experiment with the addition of a 
third H.F. stage similar in arrangement to those already 
in the set, and it was found that this definitely had the 
effect of increasing the range of reception obtainable on a 
small indoor aerial, but the control of self-oscillation be- 
came unquestionably difficult, particularly towards fhe 
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lower scale settings of the tuning condensers, while the 
manipulation of the four tuning dials almost rendered it 
impossible to search for a given station without the aid 
of a wavemeter. The open scale provided by 360° tuning 
dials solved, to some extent, the tuning difficulty, for the 
discrepancies in the settings of the three intermediate 
dials were more obvious, yet it was considered advisable to 
endeavour to limit the tuning controls, including the aerial 
circuit tuning, to three. í 


Damped Intermediate Stages. 


It was thought that two resistance-coupled stages intro- 
duced between the first and second and second and third 
valves: might produce a useful increase in the degree of 
amplification, but it was found that a resistance-coupled 
stage in front of the second valve, a position where its 
effect on the amplification obtainable with the set should 
be most marked, produced only a very doubtful increase 
and not sufficient to warrant the use of the additional valve 
and apparatus. 

The design thus turned to one in which ndena tuned 
amplifying circuits were interposed between the existing 
stages, the tuning condensers being operated simul- 
taneously with those controlling the neutrodyned circuits. 
Some degree of flatness of tuning was, of course, essential 
to cover the discrepancies bound to exist in the tuning 
of these additional stages, with their condensers propelled 
by means of pinions meshed with the condensers of the 
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PANEL DRILLING DETAILS. A, UAD B, 1/8in., and countersunk. C, 5/32in.; D, 5/32in., and recessed with 1/4in. drill; E, 5/16in. ; 
F, 3; The panel measures 24in. x Bin. x i/¢in., and is rubbed down with fine carborundum cioth and pumice powder to pro- 
duce a horizontal scratca line finish. The templates, which are supplied with the components, show the location of the securing 
holes. There are no tapped holes. The terminal strip, which is not shown in detail, may be substituted by a five-wire flexible 


cable passing through a 


neutrodyned stages, while means had to be introduced. to 
prevent self-oscillation, the neutrodyne method being 
found quite impracticable, in this instance, as the circuits 
thus sharply tuned could not be brought sufficiently in 
step. Both the tendency to self-oscillate and the sharp- 
ness of tuning increase as the tuning capacity decreases, 
and consequently a resistance of suitable value, deter- 
mined experimentally, is connected in shunt across each 
of the two additional stages, producing both stability by 
preventing self-oscillation and the required degree of 


fatness without appreciably cutting down the amplifica- 
tion. 


Interlocked Tuning and Damping Controls. 


In the design given here difficult construction must 
necessarily be avoided, yet the reader with instrument- 
making facilities can not only render the tuning of the 
additional stages automatic, but can interlock the 


ole in the cabinet and terminating on tags. 


stabilising resistance sq that its value decreases as the 
capacity of the condensers increases. Maximum amplifi- 
cation is thus obtainable at all tuning adjustments, and 
the tendency to oscillate is controlled without undue damp-~ 
ing in any position, the extra stages introducing no addi- 
tional adjustments. For simplicity of construction, 
however, the resistances are set up on the front panel. 


Stabilising by Damping Alternate Stages. 


An examination of the circuit will reveal that the damp- 
ing of alternate stages*of a tuned H.F. amplifier will 
prevent self-oscillation apart from stabilising by neutro- 
dyning, and this can be tested by setting the neutrodyning 
condensers at zero, but it will be observed that the stabilis- 
ing shunt resistances must be adjusted to produce a 
greater load on the circuits when the neutrodyning con- 
densers are not correctly adjusted. The shunt required 
on alternate circuits to permit of the omission of the 
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FRONT VIEW OF THE RECEIVER. The securing holes for two of the tuning condensers, here shown white, are recessed so that the 
Reads of the screws may be covered with black filiing or plugged with pieces of 1/4in. ebonite rod, and rubbed down smboth. The 
heads of ali other screws may be treated with steel bronzing solution or camera black. 
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“Modified Neutrodyne.— 

neutrodyne condensers is altogether too heavy to Hven 
a satisfactory degree of amplification being obtained, yet 
the shunt resistances certainly have the effect? by increas- 
ing the load on the circuits as the capacity is reduced, 
of overcoming any shortcomings in the performance of 
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transferring the dimensions. It is advisable to check 
‘them over carefully with dividers, while the spacing 
between the centres of the intermeshing condensers must , 
be set out with extreme accuracy. The precaution of 
attaching the dialless condensers by a single screw, first, 
may save inaccurately meshing the pinions, though the 


THE BASEBQARD. The slots in the baseboard should — 


im wee eR Caen e A eee eer reewesaewen ens oe be sufficiently deep to permit of the removal of the filament — 
Urleote—— 3° 4'44 —— rheostats. Leading dimensions are given showing the layout of the components. 


the neutrodyned stages by which they sometimes break 
into oscillation, thereby requiring adjustment of the 
balancing condensers. j 


Constructed as a Three-valve Set First. 


The reader who has never previously built a set with 
two high-frequency stages is recommended to proceed 
with the construction, omitting V, and V,, the trans- 
formers T, and T,, the condensers C, and C, and the 
two stabilising resistances R, and R,, so that the set is 
the orthodox two-stage neutrodyne with valve detector. 
The circuit changes are obvious, for with the apparatus 
of the two damped stages omitted the grid terminal of 
V, picks up the lead shown 
connected to the grid of V,, 
and the grid of V, is joined 
to the lead shown connected 
to the grid of V,. After 
experience has been gained 
in the operation of this set, 
the two additional stages 
may be added. ‘To save 
trouble later, it is advisable 
to drill the front panel 
exactly as shown in the 
drawing. The two sets of 
three holes for attaching the 
condensers C, and C, may 
with advantage be counter- 
bored well below the surface 
of the panel, so that by 
covering them with black Base 
wax the panel is not dis- 
figured by a number of 
screw-heads. 

Templates are supplied 


condensers can, of course, be relied upon to be so accu- 
rate in dimensions that the centres can be set out accord- 
ing to the spacing shown. ‘The spindles of C, and C, 


are easily removed by taking off the terminals ‘and nuts 


and sliding off the plates, though it is advisable not to 
unmesh the Bakelite pinions while doing this. 

To permit of the rheostats being removed from the 
panel, portions of the baseboard are cut away. The 
valve holders'are supported upon a strip of wood which 
lifts the wiring from the baseboard and, in conjunction 
with another strip of Jin. square section, gives support to 
the transformers. 

A sheet of tin plate is attached to the base, which may 

form part of a screening 
_ box completely enveloping 
both valves and trans- 
formers, though this can 
be added, if thought desir- 
able,-after the set has been 
brought into operation. 
Screening of the condensers 
is scarcely thought. neces- 
sary, and in the case of the 
two pairs of condensers the 
plates which approach -each 
other are at equal oscillation 
potential. 

The Transformers. 

The aerial circuit trans- 
former has a centre wind- 
ing of 18 turns, and on 
either side of it, allow- 
ing a space of j}in., are 
two sections each of 3° 
turns connected in series. 


THE TUNING CONDENSERS. The pinions are interlocked and . 
care must be taken to accurately set out the spacing between Wires are terminated by 


with the condensers, and the condensers so that the pinions will mesh smoothly. Ordinary passing in and out of small 
‘ solderin tags are used to secure the blocki ; 5 A 
great care must be taken in g tag telephone terminals. ng condenser to the holes, 
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Modified Neutrodyne.— 

The intervalve coupling transformer T, has a primary 
winding of 10 turns, and a secondary of 60, with a space 
of one turn between them. The beginning and finishing 
ends of the entire winding terminate on tags held down 
by 6B.A. screws and back nuts, 
while the finishing end of the primary 
and the beginning end of the 
secondary pass out from the inside of 
the former on the side opposite to 
which the terminating tags are fixed. 
The primary is set up towards the 
back of the instrument to facilitate 
wiring, the two leads from the inside 
being taken directly to the terminals 
of the blocking condenser. 

T, differs inasmuch as the end of © 
the primary and beginning of ‘the 
secondary come away from the out- 
side of the former after being passed 
through holes at a position where they 
connect by short leads to the blocking 
condenser. The tapping point for 
connecting to the neutrodyne con- 
denser is made by levering up the 
tenth turn from the commencement of. 
the secondary, and, after slipping a 
piece of empire cloth underneath it, 
soldering on a small piece of wire or 
copper foil. This transformer is 
set up with primary end towards V,. 7 

The transformer T,, which stands upright, has its 
pimary and secondary blocking condenser connections 

taken through on the outside of the former and on the 
opposite side to the tags carrying the beginning .of the 
primary and the end of the secondary. 

T, resembles T,, excepting that tapping points are 


secondary is 


and 
tap on the 10th 


made at the tenth and fortieth turns,.regarding the sixtieth | 


tl ee 
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TUNING uviILS. The formers are 2jin. 


in length and diameter. pri 
consists of 10 turns, and leaving a space. 
of one turn to ensure good insulation 
between primary and secondary, the 
wound on in the same 
direction and consists of 60 turns. (A 
and (B) are the ends of the prina, 

D) the secondary, (E) the stabi we 

secondary turn and ( 

the detector valve tap at the 40th, 


79 


turn as that which terminates on the tags at the end of 
the former. l l 

The number of turns and the winding space occupied 
by the coils of the intermediate transformers must be 
identical. Plug-in pieces are used to attach T, and T,, 
whilst T, and T, are screwed down 
„to the wooden strips with jin. ebonite 
spacers. T, is bolted to two fin. 
wood or ebonite pieces, which are in 
turn held down by four screws to the, 
wooden strips. The wiring up is 
comparatively easy, though the leads 
must be kept away from the wind- 
ings of the transformers, and in 
many instances are run by the shortest 
path, using No. 16 ‘‘ Glazite ’’ above 
the baseboard, and No. 20 india- 
rubber covered wire for the battesy 


leads underneath. 
| ` Testing Out and Operating. ` 


For stable working and in an 
amplifier such as this, in which 
damping by means of shunt re. 
sistances is introduced, the use of 
general purpose valves is recom- 
mended, working with a negative 
grid bias and moderate H.T. battery 
potential. The set is now in use with 
: l D.E.5 type valves both in the H.F. 
and detector stages, leaky grid condenser rectification 
being adopted. i 

It is advisable even when using telephone rėceivers 
for these preliminary tests to connect in circuit a single 
stage L.F. amplifier so that changes in the performance 
of the set can be easily observed. One L.F. stage should 
in fact always be used with this set,`for the elaborate 
radio frequency amplifying equipment is not warranted 


The mary 


INTERIOR VIEW. This illustration will serve as a good 
guide as to the generali layout and wiring. 
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Ebonite panel, 24in.xSin.xlin., adjusted to fit cabinet. 


Polished mahogany cabinet, Ain. ~Rin.xThin. deep type (Compton Lil 


trical and Radio Supplies, Ltd., 63, Old Compton Street, 
18in. Bbottite tube, Qlin. external diameter, jin. wall thickness. 


5 Athol calre holders (Athol..Engineering Co., Cornet Street, Higher 


__ Broughton, Manchester). 

4Pized capacity condensers, 0.01 mjd. (Dudilier type 620 or Paragon). 

l Pized egpacity condenser, 0.0002 mjd. ` 

l Aerial tuning condenser, 0.0005 mjd. 

$ Intermediato tuning condensers, 0.00035 ' mfd. Remler type (R. A, 
Rothermel, 24-26, Maddoc Street, London, W.). 

1 Filament rheostat, 8 ohms. 

1 Filament rheostat, 3 .ohme. 

2 Stabilizing condensers, Igranic t fe 2,231 /17, 

2 High reststance potentiometers, Igrante type 2,233/1. 

yd. No. 26 D.C.C. wire. 


if the user does not first avail himself of the range increas- 
ing properties of a low-frequency amplifier. The set 
should- normally be followed by a two-stage power 
amplifier fitted with a switch for cutting out one of the 
valves. i : 

When testing out as a complete five-valve set each 
amplifying stage should be successively brought into 
operation and its correct performance verified. For this 


2 Packets No. 16 Glazite connecting wire: 

Baseboard, 24in.xGlin.xjin., planed mahogany (Hobbies, Lid.). 

aft. soft wood or mahogany, lm.xiin., for battening the basebuvard, 

Ebonite for terminal strip, 13in.xlin.x lin. 

3 Small jlash lamp cells for making up grid battery. 

1 Grid leak, 2 megohme. 

1 pair cast alummium angle brackets, Qin. (A. J. Dew & Co., 33-34, 
Rathbone Place, Oxford Street, W.1). 

Strips of jin. waned mahogany (À) 24n.x din. wide; (ii.) Win.x Lin, 
wide, for valve holder and coil patior mi. 

4 Bakelite covered terminals, aerial, earth, goa +, and phones - 
(Belling & Lee, Ltd.,. Queensway Works ndere End, eee aed 

5 Nickel plated terminals, L.7.+, L.T-, H.7.+, H.T+, H.P.- (Belling 

ce). 

1 Telephone condenser, 0.001 mfi. (Metrovicks Supplies, Ltd., 4, Central 

Buildings, Westminster, London, 5.W.). ; 


the finger nail. he testing process is continued, insert- 
ing the third and fourth valves. 

It is worth while unsoldering the grid leads from trans- 
formers T, and T,, removing V, and V,, and connecting 
the grids of V, and V, to the grid sockets of V, and V,. 
The set can thus be tested as a straight two-stage neutro- 
dyne. . The success of the set slepends entirely upon 
getting the interlocked stages fairly well in step. 
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THE FINISHED AMPLIFIER. The tin piate which covers the base forms part of a screening case which may be fitted should it be 
considered necessary after tLe sct has been completed. It is omitted here as it is semewhat difficult to construct. 


purpose the lead from T, to the grid condenser and leak 
should be detached and extended to reach the grid. socket 
of V,, and with the detector valve only inserted signals 
received from the local station. The first valve is then 
inserted and signals tuned in on the left and centre dials 
and with the detector tap in the socket of V,. With the 
shunt resistance at minimum position the circuit should 
be made to oscillate by adjusting the H.T. potential 
(normally 60 to 80 volts) and the performance of the 
shunt resistance can then be tested. The second valve is 
next introduced, and should it be observed that maximum 
signa] strength is obtainable at two positions a few 
degrees apart on the second dial it may be concluded that 
the two stages are not tuning together, and remembering 
-the setting of the previous test, with only one H.F. valve, 
adjustment can be made to one of the intermediate trans- 
s. The inductance of the coil requiring the larger 
Condenser reading can usually be sufficiently increased 
pressing the turns of the winding closer together with 
9 | 


The tuning dials are divided into z00 divisions, and the 
tuning range on the intermediate dials from 20_divisions 
to maximum is from 250 to §50 metres, the aerial tuning 
condenser reading roughly coinciding. 

British and European broadcasting stations are received 
during the evening at every few divisions around the dial. 
The local station, 2LO, some 12 miles away, occupies a 
space of five divisions on th^ aerial tuning dial and about 
two to three on the intermedia.s tuning dials when the set 
is followed by a single-stage note magnifier. This 1s 
moderately broad perhaps, and as a result ‘‘ Petit 
Parisien ’’ is slightly jammed. Interference by the 
French coast stations, FFB and FFH in particular, is 
bad at times near the position of maximum wavelength. 

* * + 

On a good outdoor aerial 60 feet in height the set was 
only slightly better than another fitted with two neutro- 
dyned stages, though tests with a short indoor acrial gave 
remarkable results with many of the European stations. 
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WIRELESS CIRCUITS 


im Theory and Practice. 
By S. O. PEARSON, B:Sc., A.M.I.E.E. 


fests itself only by its peculiar physical effects 

or properties, and these effects are utilised in 
various ways in wireless telegraphy and telephony and 
other branches of electrical engineering. 

The three chief effects of a current of electricity are 
(a) the heating effect, (b) the magnetic effect, and (c) the 
electrolytic effect. All three of these properties are made 
use of in wireless work. 

The unit of current is the ampere, 
and is based upon the electrolytic 
effect of the current, i.e., on its pro- 
perty of decomposing a compound in 
solution or in the liquid state into its 
constituent elements. The ampere 1s 
legally defined as that steady current 
“which will deposit 0.001118 gram of 
silver per second on a_ platinum 

cathode immersed in a 15 per cent. 
solution of silver nitrate, the anode 
being of silver. 

A current of electricity must be considered as a flow 
of something through the circuit, and the current in 
amperes as the quantity of electricity which passes a given 
point in the circuit in one second. One ampere flowing 
for one second represents a quantity of electricity of one 
coulomb. The weight of an element in grams deposited 
by electrolysis by one coulomb of electricity is called the 
electrochemical equivalent of that element. 


A CURRENT of electricity through a circuit mani- 


Constants of an Electric Circuit. 


The flow of electricity or the current in a circuit is 
governed by the electromotive force, or driving force, 
available, and by the constants of the circuit itself, 
namely, resistance, inductance, and capacity. All three 
constants are present to some extent in every circuit, but 
under certain conditions the effects of one or two of them 
may be negligible compared with the effects of the other 
two or the third respectively. For instance, a straight 
piece of resistance wire is not without a certain amount 
of inductance, but for currents of all ordinary frequencies 
the inductance has a negligible effect compared with that 
of the resistance, and for a steady direct current the in- 
ductance has no effect at all on the value of the current. 
This does not mean that the inductance varies according 
to the nature of the current, but simply that its effects 
depend on the nature of the current, the inductance itself 
being a property of the circuit and a constant quantity. 

These three constants will be discussed separately, and 
subsequently the combined effects of resistance, induct- 
ance, and capacity in alternating current circuits will be 
considered, leading up to the theory of oscillatory circuits. 
Mechanical analogies will be used wherever possible in 
order to simplify the reasoning. 

The beginner is referred to a series of articles entitled 
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The first instalments of this series of 
articles will deal with the principles of 
circuits in general. 
then be given to specific receiving circuit 
arrangements, and it will be shown how, 
by simple means, the electrical consants 
of each part of the circuit may be caleu- 
laled with a view to obtaining maximum 


efficiency. 
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Consideration will 
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‘< Introduction to Wireless Theory,” by N. V. Kipping 
and A. D. Blumlein.} 


Electrical Resistance. 


Resistance is that property of an electric circuit or con- 
ductor which opposes the flow of a steady current through 
it, the extent of this opposition or resistance depending 
on the dimensions of the conductor and the material from 
which it is made, and to a small ex- 
tent on the temperature. A long, 
thin conductor offers more resistance 
to the passage of electricity through 
it than a short, thick one, just as in 
a water-pipe system a long pipe of 
small gauge offers more opposition 
(in the form of friction) to the flow 
of water than a short pipe of large 
bore. The electrical resistance of a 
conductor is directly proportional to 
the length of the conductor, and 
inversely Proportional to its cross-sectional area. 

The resistance of a conductor, or a given material, 1 
centimetre long and 1 square centimetre in cross-section, 
is called the specific resistance or resistivity of that 
material ; so that a conductor of the same material Z cms. 
long and a sq. cms. in cross-sectional area would have 
a resistance R=p— units, 


where p is the specific 


resistance. 

The practical unit of resistance is the ohm, and is 
defined legally as the resistance offered to an unvarying 
current by a column of mercury 106.3 cms. long of con- 
stant cross-section equal to 1 square millimetre, its tem- 
perature being o° Centigrade. 
is expressed in ohms per centimetre cube or in microhnes 
(millionths of an ohm) per cm. cube. Thus we have— 


l T 
R=p— ohms, where p is in ohms per cm. cube, Z is 


in cms. and @ is in sq. cms. If d@ is the diameter of a 


beast le md” 
round wire in centimetres, then a= — , so that 
4 


4l 
md” 

In order to drive the current through the resistance of 
a circuit some sort of driving force or electrical pressure 
is necessary, just as in ordinary mechanics a definite 
force is required to move a body against, say, a frictional 
resistance. This electrical force, which is produced by 
the dynamo or battery driving the current round the cir- 
cuit, is called the electromotive force and is measured 
in volts. One volt is the electromotive force (E.M.F.) 
required to drive a current of one ampere through a 


t T'he Wireless World, October 21st to November 28th, 1925. 
25 


The specific resistance p 


s 
Fi 


é 


JANUARY 20th, 1920. 


Theory of Wireless Circuits.— 
resistance of one ohm. It is found by experiment that 


in a circuit of fixed resistance the ratio of E.M.F. or 
voltage to current 1s constant. Using the units as defined 


above we see then that we have a definite relation between ` 


E.M.F., current and resistance, namely, 


Z =R ohms, or I= 


where E is the E.M.F. in volts. This is known as 
Ohm’s Law, and is always obeyed by a steady current. 
The laws obeyed by alternating currents are somewhat 
different, and will be considered at a future date. 

The difference of electrical pressure set up between 
the ends of a resistance R when a current I flows through 
itis given by V=IR yolts and is called the potential 
difference (P.D.) and is sometimes called the potential 
drop or voltage drop in the resistance. The resistance 
of a conductor is the same for all values of the current 
providing the temperature remains constant. 


E 
z amperes, 


Electrical Power. 


When a current of I amperes is driven through a con- 
ductor having a resistance of R ohms a certain amount 
of electrical energy is being used up and this energy is 
converted into heat in the conductor itself. The rate 
at which the electrical energy is being converted into heat 
is equal to the power taken by the resistance. In 
mechanics power or rate of doing work is given by the 
product of driving force and rate “of movement (velocity) 
and similarly in the electric circuit the power is given 
by the product of electromotive force and current. The, 
electrical power is measured in watts whére one watt is 
the power represented by a current of one ampere flow- 
ing under a pressure of one volt. Thus ina circuit where 
the pressure is E volts and the current I amperes, the 
power is given by 

P= EI watts. 
But since E=IR, by Ohm’s Law, 
watts, where R is the resistance in ohms. Hence -the 
power is proportional to the square of the current and 
to the resistance. 

We see then that whenever a current flows through 
a resistance heat is produced and, conversely, wherever 
heat is produced by an electric current, resistance is 
present in the circuit. Once the electrical energy has 
been converted into heat it is lost from the circuit, and 
power lost in this way is often referred to as I'R loss. 


Resistance in A.C. Circuits. 


When we come to consider high-frequency alternating 
currents it will be seen that the resistance of a conductor 
depends to a certain extent on the frequency of the current 
and that the effective resistance actually increases as 
the frequency is raised. But for the present we shall 
deal with low-frequency alternating currents only, and 
it is assumed that the resistance is constant for all values 
of the frequency. 

An alternating current is one which flows first in one 
direction and then in the opposite direction alternately 
round a circuit, the time intervals for the two directions 
being usually equal. The current is taken as positive 


15 


we get power=I°R , 
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when flowing one way round the circuit and negative 
the other way round. The variation of the current 
through one complete set of positive and negative values 
constitufes one cycle and the time of one cyele is called 
a period. The frequency or periodicity is the number of 
cycles passed through in one second. Alternating electro- 


motive forces may be defined in a similar manner, 


The simplest alternating current is one which varies’ 
according to a sine law, i.e., one which gives a sine 
wave when all the instantaneous values are plotted as 
a graph to a time base (see 
Fig. 1). In working out alter- 
nating current problems it is 
usually assumed that the cur- 
rents, E.M.}F.s, etc., obey, a 
sine law. 

It will be seen by inspection 
of a sine curve that the aver- 
age value táken over a whole 
number of cycles is zero, 
so that obviously we cannot apply the same defini- 
tion of the unit of current as we did for the direct 
current. Actually the useful or effective value of an 
alternating current is measured in terms of the average 
heating value in a fixed resistance compared with that 
of a steady direct current jn an equal resistance. The 
effective value of an alternating current 1s defined as 
the value in amperes of the steady direct current which 
would have the same average heating effect in a given 
fixed resistance. For ingtance, let z amperes be the 
value of the alternating current at any instant, and let 
I be the effective value. Then the power at that instant 
is given by 7?R watts, and by definition the average 
power=I?R_ watts. ; 


Thus 


CURRENT 


Fig. 1.—Sine wave of cur- 
_rent of neg value 


* 


mean value of ?7R=I?R 
(mean value of 7?)R=I°R, 
or 
mean value of =T, 
from which 
T= Ẹ4 mean value of /° amperes. 

Thus the effective value is equal to the square root of 
the mean value of the squares of all the instantaneous 
values, very often called for short the root-mean-square 
value or R.M.S. value. Another name commonly used 
is virtual value. 


Effective Value of a Sine Wave. 


Consider a sine curve of current as shown in Fig. 2, 
the maximum or peak value . 
being one ampere (curve 1). 1:0 
If we square all the values 0-707 
of the current and plot a new 
curve showing the relation 0 
between the square of the 
current and the time, we get 
a second curve (2), the 
whole of which hes above 
the zero line. This is the 
curve of 77. It will be seen 
by inspection that the mean 
value of this curve is exactly 


1:0 


Fig. 2.—The 


: root-mean- 
square (R.M.S.) vaiue of an 


alternating current is Ja 


or 0:707 times its maximum 
value. 
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half the maximum value of curve 1, i.e., mean value 
curve 1, i.e., mean value of 7?=0.5, 

therefore 


ie ; $ i 
mean value of 7? = ATA 


=0.707 ampere. 
Thus the effective value or R.M.S. value of a sine 


. I 
‘wave of current is Te 
2 
This is an extremely important relation and should be 
remembered. 


z f the R:M.S. value of a current 
Tiels obeying the sine law, the maxi- 
0 mum or peak value will be /2I. 


The same rules apply to alternat- 
ing voltages and magnetic fluxes. 


or 0.707 times the maximum. 


Fi . 3.—Alternating cur- 
ne = d dra ec u Alternating Current Circuit 
n 


phase. Containing Resistance Only. 


Suppose that a sine wave of alternating potential 
difference is applied to a fixed resistance of R ohms. Let 
c be the value of the voltage at any instant; then the 


. e . e ` 
current at that instant will be 7= q amperes, by Ohm’s 


Law. Thus wẹ see, that the current is at every instant 
proportional to the voltage, so that the current curve will 
be another sine curve (see Fig. 3), which passes through 
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Conversely if I is, 
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its zero values at the same instants as the voltage curve, 
and has its maximum positive and negative values at the 
same respective instants as those of the voltage curve. 
These two curves are thus exactly ‘‘in step ° and are 
said to be 7” phase. | 

If Em is the maximum value reached by the voltage 


4 


Í : Em 
the maximum value of the current 1s In=—- amperes 


and the effective value of the current will be 
I=0.707 Im 
_ 0.707 Em 
TOIR at 


= = amperes where E=0.707- Em 


is the effective value of the voltage. 

From the foregoing we see that Ohm’s Law may be 
applied to an alternating current circuit where resistance 
only is present. It will be seen later that this is not the 
case if inductance or capacity is present. 

It can be shown in a similar manner that the average 
power in watts is given by the product of the effective 
values of voltage and current, i.e., power, P=EI watts. 
This only applies to the particular case where the current 
and voltage are in phase. Where the voltage and current 
are not in step the actual power is less than the product 
of amperes and volts. This will be discussed moré fully 
in a subsequént instalment. 

(To be continued.) 


SHE station of Mr. R. L. 
Royle, of Palmers Green, 
London, N., is well known 

to listeners on the short wave- 
bands. The receiving apparatus is 
here shown in detail, as well as a 
general view of the station equip- 
ment. It is to be observed that 
the lay-out is by no means 
elaborate, yet evidently capable of 
good performance. High-tension 
supply for the transmitter -is 
derived from the alternating 
current mains, making use of an 
electrolytic rectifier. 

The receiver is quite simple in 
construction, and the three-coil 
low-loss tuner to be seen on the 
left is of interesting design, being 
fitted with wooden spindles carried 
between two pieces of ebonite. 
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a LO! What do you fellows want me for now ? ” 


acoustics, which means the study of transforming myself, the 
“ Come along, you young imp. Our laboratory experts electrical impulse, into audible sound. I, being the electrical 
word with you ? ” energy, walk right into the receiver of Tom, Dick or Harry, 


Want a 
“Shades of Geneva! They want my advice again. Still, carrying the voice from the studio. To be able to talk just 


as na 


take the net and cage away, and I’m with you. You Brandes 
people have a little more understanding than most; you con- 


turally as the people in that studio I must have the 
correct scientific elements built into the instrument which 


wt me with due humility. 


Senatore Marconis. 


MATCHED TONE BEAD- 
PHONES. 
The synchronised effort of 


"both receivers discovers 


ter sensitivity and 
volume and truer tone. 
Light, comfortable & sturdy. 


Others, without any knowledge 
what I demand, force me to speak. I become refractory ; 
ther instruments reproducing radio sound talk less naturally 
Mconsequence. You know, they really ought to study me a 
ittie more. Here I am, at the beck and cali of every soul 
mterested in radio, from a high power station to myriads of 
is, I recommend a study of radio 


THE - TABLE-TALKER. 
Material used in the con- 
straction of ` goose neck 
born eli ninates metallic 
harshness. Adjustable. 
Height 18 ins., neutral 
brown finish, padded hase. 


reproduces the sound. You chaps have been the only radio 


builders to consult me to that end. 


I know you’ve worried 


me for seventeen years, but I 5 ire the tactful con- 


sideration which went with it. 


hope you have benefited 


by my advice; by what I hear of Brandes instruments, you 
have. Well, lead on to the laboratory, gentlemen; I have 
an appointment at.2 LO after lunch.’’. 


THE BRANDOLA. 
Greater volume with min- 
imum current input: Large 
didphrag-n gives. fulness 
to upper -and lower 
registers. Walnut plinth, 
electro - plated 


fittings. 


THE AUDIO TRANS- 
FORMER. 

Ratio : tos. High ampli- 

fication of applied voltags, 


‘together with straight line 


amplitcation frequency 


curve. 
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EXPERTS IN RADIO 
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CLIMBING THE GRADIENT 
TO LOUD-SPEAKER LEVEL 


S the gradient board on the railway 
indicates a rise in ground level to be 
ascended by the train, so the characteristic 
curve of a valve shows its capability of 
raising the power of incoming signals to 
Loud-Speaker Level. 


The “Cosmos” SHORTPATH S.P.18 - 
RED SPOT VALVE has a very steep 


characteristic curve representing a plate 
current of o’9 to 1 miulliamp per volt. 


In the innercircles of Wireless, the S.P.18 Valves 
have been known and sought after for some time. 
They are now available to the general public. 
An cntircly new principlo of construction is applicd in their 
manufacture, enabling the path which the electrons travel 
between the filament and the anode to be shortened to a 
minimum. ‘The shortcned gap gives greatcr amplification, 
greater output without distortion, and cxceptionally good 
rectification. ; 

The Red Spot valve is the only real power valve taking as low 
a hlament current as o'3 amp. It compares with other powcr 
valves requiring 3 cells instead of one and costing nearly 
twice as much. i 

The Green Spot valve designed primarily for H.F. Detector, 
or intermediate amplifying stages, gives twice the amplification 
of any similar valve on the market, takes less current, and is 
10% cheapcr. 


All S.P.18 Valves work off a one 
cell accumulator and are priced at 


12/6 
METRO-VICK SUPPLIES LTD. 
(Proprietors: Metropo!itan-Vickers Electrical Co., Ltd.) 

4 Central B.dgs., Westminster, London, S.w.1 


‘(Cosmos 


S.P.18 SHORTPATH VALVES 


PAY FOR THEMSELVES BY THE CURRENT THEY SAVE 
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PERFORMANCE 


The 


SUPERTRAN TRANSFORMER 
at 19/6 


makes a strong appeal because it puts up a 
performance which is equal to that of the more 
expensive transformers on the market. — 


THE APPEARANCE of the Supertran is very 
attractive and it looks the high-class component 
- it undoubtedly is. 


THE GRAPH shown below is not a theoretical 
curve showing what the transformer is designed 
to do, but it is the actual laboratory curve recorded 
upon testing a Supertran Transformer taken at 
random from stock. | 
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We strongly recommend the use of the 3} to | 
ratio to follow the detector valve and the 5 to | 
for power stages or following a crystal. 
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PAST, PRESENT AND FUTURE 


of Wireless Telephony. 


At a meeting of the Institution of Electrical Engineers in London on Thursday, January 7th, 7 
Capt. P. P. Eckersley, Chief Engineer of the B.B.C., gave a lecture on this subject and kept an un- 
usually crowded audience both intensely interested and considerably amused for the space of 

; over an hour. eS 


telephony will play only a secondary part in 

means of communication and that its great future 
lies in wireless broadcast, Capt. Eckersley remarked on 
the fact that in the United States the sales of wireless 
apparatus last year totalled $500,000,000. 
The early part of the lecture was taken up with an 
explanation in popular terms of the general principles of 
how broadcast telephony is achieved, and discussing the 
attempts now being’ made to overcome distortion difficul- 
ties, Capt. Eckersley stated that for the most part these 
are based upon brute force and ignor- 
aœ. The attempt to solve the 
problem in terms of higher power 
and longer wavelengths, as in the 
case of the Rugby station, was being 
watched with considerable interest, 
and he expressed the view that long- 
distance wireless telephony will never 
enter its wider field of development 
util a solution of the distortion 
ificulty had been found. . 


Duplex Telephony. 


If the fullest use was to be made 
of wireless telephony, it must link up 
with land lines, where it would 
not pay, or be possible, to lay 
2 cable. This was actually done 
by Capt. Round between the East 
Coast and the coast of Holland, and 
etabled a man in his London office to 
speak with Holland. A similar ex- 
periment was carried out by Franklin 
n 1921 or 1922 On 15 metres 
letween Hendon and Birmingham, 
and it had been shown to be per- 
fectly feasible to work such a system. 
Indeed, he wondered why duplex wireless stations had 
dot been used to a greater extent all over the world to 
link up scattered points. ` 
_ Dealing with the general position of wireless broadcast- 
ing, Capt. Eckersley said that those responsible for the 
Present system had started full of hope and ideas, but 
very little money, and had built up a system which had 
sved as a model to the world. Nearly every other 

bropean station had adopted a system something like 
tr own. He then related the gradual changes in policy 
which had come about since the B.B.C. started with its 
original idea of 8 stations to serve Great Britain; but 

£n it was discovered how 50 per cent. of the crystal 
"ets Were not being served, an extension was made by the 


installation of local: stations, and finally how by the 
12 


A’ TER expressing the strong opinion that wireless 


Capt. P. P. Eckersley. 


erection of Daventry, the largest high-power station in 
the world, it had been hoped to make the whole of the 
country a crystal area and, at the same time, to give 
alternative programmes. Even this, however, had not 
been found to be a complete solution because of the inter- 
national situation which must be considered in relation 
to any national system. At the present time a station in 
Rome might seriously interfere with a transmission in 
London, and the general results had been that the multi- 
station idea would have to be abandoned in favour of the 
fewer station idea. Owing to the various uses made of 
Wireless outside broadcasting, it was 
essential to get an international solu- 
tion. At the present time there were 
some 250 stations working, or in con- 
templation, in Western Europe, and 
if these were to be able to work 
unhindered, -it would be necessary to 
make one station do the work of five. 


Interference Problems. 


Difficulties in doing this, how- 
ever, had been encountered, and 
in order to avoid the shutting down 
of stations and the building of ney 
high-power stations, the suggestion 
had been put forward that certain 
selected important stations should be 
given an exclusive wavelength, whilst 
the other stations should be asked to 
work in groups on the same wave- 
length so that the limited number of 
wavelengths would go round. In 
order to test the possibilities of inter- ` 
ference from two stations working on 
the same wavelength, he had arranged 
recently for Bournemouth to work on 
the same wavelength as 2L0, and 
riding in a motor car away from Bournemouth towards 
London, it was found that at five miles there was no inter- 
ference and one would not know that London was work- 
ing. At a distance.of ro miles a faint background of 
mush could be detected ; and at 15 miles there was definite 
Tondon interference. Thus it was established that two 
stations in different parts of the country working on the 
same wavelength would only have local significance, and 
only in their crystal areas would the local programmes be 
received. 

Speaking of the difficulties of transmitting, Capt. 
Eckersley said that the problem concerning the B.B.C., 
whilst extraordinarily simple in essence, was amazingly 
difficult to achieve, because the aim was to transmit from 
frequencies of about 30 up to about 10,000 cycles with 
A 23 
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equal clearness at the receiving end. The difficulty was 
the lack of methods which render sound a measurable 
quantity, and although there were the advocates of the 
pressure method of testing and the audibility method, he 
believed eventually we should arrive at something between 
the two. For the moment the broadcast engineers were 
compelled to proceed on hit and miss methods. Finally, 
Capt. Eckersley discussed the. question of transformer 
design, and showed how improvements have been effected 
in the type of transformer now being used for simul- 
taneous broadcast work. The curve obtained was shown 
to approximate very closely to a straight line, and Capt. 
Eckersley claimed that there is little difference between a 
properly designed transformer and the vaunted resistance- 
capacity. This result, he said, had been obtained by a 
little trick which consisted of using a choke in the anode 
circuit and a condenser in series with the transformer 
primary. 

Whilst paying a tribute to the advance that has been 
made in the design of receiving apparatus, Capt. 
Eckersley rather hinted that it is at the receiving end 
that the greatest attention still needs to be concentrated 
in order to ensure that whatever degree of accuracy and 
perfection is attained at the transmitting end should be 
faithfully reproduced at the receiving end. 


The Discussion. 


In the course of the discussion which followed the 
lecture, 

Pror. C. L. ForTESCUE expressed the hope that in the 
fairly near future’ it will be possible to obtain receiving 
sets which are cheap, selective and efficient, because there 
were very few people in this country who could afford to 
pay £100 for a beautiful imitation of old furniture, most 
of the interior being occupied with a raucous loud-speaker. 

Mr. P. G. A. H. Vorct recounted some of his experi- 
ments in endeavouring to improve loud-speakers. 

Mr. C. M. R. BARLBIE suggested that the B.B.C. 
should abandon its policy ọf not transmitting sounds of 
low frequency, in its programmes, the reason being, he 
believed, because the lower ‘notes are not picked up by 
the receiving stations. 

Me. E. H. SHAUGHNESSY suggested that one reason 
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why we have not reached the 500,000,000-dollar mark in 
wireless apparatus ‘sales in this country might be that 
Capt. Eckersley’s crystal attitude had made it possible 
for everybody to make their own crystal set for half a 
crown! He disagreed with Capt. Eckersley that wireless 
telephony will only be useful for broadcast work, and 
incidertally remarked that he considers broadcasting a 
nuisance. He predicted the day when probably wireless 
telegraphy would be banned internationally and wireless 
telephony would take its place, and finally disagreed with 
Capt. Eckersley’s implication that all reception and all 
loud-speakers are bad. s 

Mr. D. KINGSBURY suggested that the arrangement 
shown by Capt. Eckersley of the choke in the anode 
circuit and the condenser in series with the transformer 
primary is the answer to the feathering which is notice- 
able in the reproduction of certain notes in the bass 
region. 

Mr. S. BRaENDLE referred to a form of cone loud- 
speaker, with which he claimed to obtain the lowest notes 
in music with equal clarity to the higher notes of the 
violin. 

Capt. ECKERSLEY, in an entertaining reply, said he 
had not claimed that broadcasting is the only field for 
wireless telephony, but he still believed it would be the 
greatest field. Neither did. he suggest that transmission 
was so very much superior to reception, although it was a 
little discouraging to find that the efforts to produce the 
best transmission were sometimes hideously ruined in the 
homes of the listeners. After remarking that statements 
in some papers that the B.B.C. is going to alter its wave- 
length can only be characterised as inaccurate, he referred 
again to the problems of the broadcast engineer and 
asked what the feelings of the Post Office would be if 
every telephone user was allowed to make his own 
receiver. 

He corrected Mr. Barlbie on the question of the 
B.B.C. not transmitting the lower noies, and said this 
is not the case; and in reply to Mr. Kingsbury said that 
whilst he did not believe the circuit referred to was 
responsible for the feathering effect mentiond, it was 
possible that it was caused by experiments on micro- 
phones. If, however, the B.B.C. was not able at times 
to experiment on the public, little progress would be made. 


OF EBONITE PANELS. 


. À Useful Tip for the Home Constructor. 


HE process of giving a glossy sur- 
face to ebonite sheets reduces the 
surface insulation. This is due to the 
use of tin foil, which combines chemi- 
cally with the ebonite and produces a 
conductive surface. It is therefore 
customary to remove this surface by 
rubbing down with emery cloth. 
Many, however, prefer the polished 
appearance to the matt surface so pro- 
duced. It is possible to effect a com- 
promise by removing the surface film 
in the immediate vicinity of terminals, 
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bushes, etc., 


Improving 


by means of the emery 
disc illustrated in the diagram. A 


the surface insulation of 
ebonite. 


short piece of brass rod is screwed at 
one end and fitted with an ebonite 
disc cut from fin. ebonite sheet. A 
lock-nut firmly secures the disc to the 
spindle. A circular piece of emery 
cloth is then fixed to the surface of 
the ebonite disc by means of strong 
glue, and is applied to the panel by 
rotating in a hand-drill. .The dia- 
meter of the disc should be such that 
the surface film is removed for a dis- 
tance of approximately’ tin. round 
each terminal.—H. L. H. 
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A Section Devoted to the Practicaľ Assistance of the Beginner. 


THE CARBORUNDUM DETECTOR. 


Mention has already been made in 
these pages of some of the advantages 
of the carborundum detector, more 
particularly with reference to its use 
in conjunction with a valve amplifier. 
The same remarks regarding its 
stability apply when it is used with- 
‘aut amplification in a simple crystal 
st. and the high resistance of the 
rectifying contact will reduce damp- 
ng, giving consequently 
uning. The disadvantage of having 
to use a potentiometer and dry cells 
may be reduced by taking care that 
the former has a fairly high resist- 
ance winding; in order that the cur- 
reat consumption may be reduced as 
much as possible. . 


(b> 
Mig. 1 —Carboruadum crystal receivers. 


A convenient method of connecting 
the potentiometer is shown in Fig. 
1 (s). If this scheme of connections 
8 adopted, the polarity of the volt- 
age applied to the crystal may be 

16 


sharper - 


ct 


changed, as, when the “slider ’’ is 
making contact with the centre of the 
resistance winding, the applied volt- 
age is at zero, movements to either 
side giving a positive or negative bias. 

If the second method of connection 
(Fig. 1 [b]) is adopted, it may be 
necessary to reverse the crystal, as the 
applied voltage will always be of the 
same polarity. This scheme has the 
advantage that only one dry cell is 
needed, and, due to the consequently 
reduced current flow, it will have a 
longer life. It should be pointed out 
that all carborundum crystals do not 
rectify in the same direction, so if 
adjustment of the potentiometer fails 
to improve reception, reversal should 
always be tried. 

It is generally stated that speci- 
mens having a blue-grey colour make 
the best rectifiers, but very often 
pale sea-green crystals are equally, 
or even more, efficient. A steel point 
may be used as a contact (a gramo- 
phone needle is convenient), but if 
full advantage is to be taken of the 
stability of the crystal a steel plate 
is recommended, with fairly firm 


pressure. 
co0oo090 


INDOOR AERIALS. 


Elaborate arrangements of wire in | 


spiral or zig-zag formation are often 
used as indoor aerials, but it 1s more 
than doubtful if these devices give 
improved results compared with the 
simple plan suggested in Fig. 2 (a 
and b). t 

Assuming that it is possible to 
erect the aerial on an upper floor, 
the type shown in Fig. 1 (a) will 
probably be convenient in many 
cases. The two horizontal wires 
will be stretched along a passage or 
corridor, as high up as possible, while 
the wire connecting to the set may be 


-op ceiling, 


led down the well of the stairs, and 
should be fairly heavily insulated. 
The second aerial shown is prob- 
ably the more effective arrangement 
possible when it becomes necessary to 


-have all the apparatus contained in 


one room of normal dimensiofis. It 
should be as long as space permits, 
and as high as possible, taking into. 
consideration the fact that the wire 
should not actually touch the walls 
although gencrally no 
great reduction of efficiency will be 
noticed if it is allowed to do so, 
provided that it is reasonably well 
insulated. An indoor aerial cannot 
be considered as an ornament to a 
room, so, from the point of view of 


- appearance, it will be as well in many 


cases to carry the horizontal wires 
along a picture rail at either side of 


(b) 


Fig. 2.—Indoor aerials. 


the room, dispensing with the middle 
wire. 

If long-distance reception is de- 
sired, either of the aerials suggested 
may be installed in the loft, if one is 
available, bearing in mind that there 
is no advantage in increasing the 
number of parallel wires, unless it is 
possible to space them by at least six 
or eight feet. As the woodwork and 
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tiles will probably be damp, more 


care should be taken to keep the wire | 


well clear than would be necessary if 
the aerial were installed in a living 
room. The insulators should also be 
more carefully chosen, for the same 
reason, but where there is no risk of 
leakage through dampness quite small 
See Sa insulators may be 
used. 
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There is little need to use heavy 
wire for indoor aerials; for spans 
supported by insulators, No. 18 
S.W.G. bare wire is suitable, while 
for downleads and in cases where no 
extra insulation is provided, the so- 
called 4-millimetre: rubber-covered 
low-tension cable is adequate. 

The indoor aerial should only be 
regarded as an indifferent substitute 
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DISSECTED DIAGRAMS. 
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for the outdoor variety, made neces- 
sary by special circumstances, and 
every effort should be made to erect 
the latter when possible. Users of 
sets which radiate strongly are some- 
times under the impression that by 
using an indoor aerial they run no 


risk of interfering with their neigh- 


hours; this is, most emphatically, 
incorrect. 


No. 14b.—A Practical Superheterodyne with One Stage of Neutralised H.F. Amplification. 


For the benefit of readers who find difficulty in reading circuit diagrams, we are giving weekly a series 
of sketches, showing how the complete circuits of typical receivers are built up step by step. Last week we 
showed the carly stages of a superheterodyne receiver, and give below the remainder of the circuit. 
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—broadly tuned to the wavelength of the input transformer by 

virtue of their inductance and self-capacity. The last valve 

operates as the second detector, a grid condenser and ieak being 

inserted for rectification. Telephones (or the primary winding 

of an L.F. transformer) are connected in the anode circuit of this 
valve. 


The secondary winding of the input transformer (which is 

usually tuned by a fixed, semi-variabie, or variable condenser) 

is connected between grid and filament of the first intermediate 

frequency amplifying valve. vata, aie between this and the 
succeeding valves is by transformers— 


H.T. 


LT.” 


To avoid complication, the valve filament circuits have been omitted. It might be desirable, 
te tappings might be provided for 
or the sake of simplicity these refine- 


The complete circuit of the receiver., 

under certain conditions, to apply different high tension voltages to some of the valves. Se 

(1) H.F., first and second detectors; (2) oscillator; (3) intermediate-frequency amplifiers. 
ments are not shown. 
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_ RECENT SHORT WAVE WORK. 


The Development During the Past Year. 


URING the past year considerable attention has 

[) been paid to wavelengths below so metres by 

amateurs and experimenters all over the world, 

and many startling long-distance communications have 
been effected with surprisingly low powers. 

Undoubtedly the most popylar wavelength, and at the 
nme time the most peculiar, is 45 metres, the wave- 
length allotted at the beginning of the year to experi- 
mental stations by the Post Office. 

The 20-metre band has not perhaps received the atten- 
tion it should have received owing to the fact that very 
few stations were to be heard in that region, and reports 
of individual tests were few and far between, at least in 
Fngland, during the earlier part of the year. 

With the coming of the winter months foreign and 
colonial amateur stations were received with strength 
and reliability around go metres entirely unknown on 
the higher wavebands, and progress has been so rapid 
that it is now possible to effect communication with 
o or New Zealand practically the whole of the 
ay. 


South Africa Enters the Field. 


Early morning finds New Zealand stations filling the 
log, followed quickly by Australian stations, which are 
audible at intervals until 8 or 9 p.m. . 

South Africa and India -have also produced a num- 
W of keen experimenters 
“wreach this country on 35 
metres with exceptionally low 
power transmitters. South 
Africa, which was onl y a few 
months ago regarded, as prac- 
tically impossible as regards 
short-wave communication, 
now boasts at least half a 
dazen experimental stations 
which are regularly in touch 
wth England, U.S.A., and 
the Philippine Islands. 

2BG, who has frequently 
reported reception of British 
sations at his station in 


India, has been heard 
recently in this country, 


whilst a Government station, 
CRP, at Delhi, has also 
exchanged signals with Eng- 
land; most of these results 
teing obtained in the late 
aftemoon or early evening. 
estern Australia has 
produced a good station in 
A6AG, whose signals are 
wdible from mid-day until 
SPm., the operator being a 


experimenter, who is 
numg a broadcasting sta- 
2 


A corner of the transmitting roomt at 2XAF, the experimental 

station of the General Electric Co., at Schenectady. Concerts 

are relayed by this station from WGY on a wavelength of 41.5 
metres and are received without difficulty in this country. 


tion during’ the day and breaking records in long distance 
working on 38 metres at night. 

Several American enthusiasts located in or near the 
Philippine Islands have succeeded in establishing regular 
and reliable contact with the West Coast of the United 
States, England, South Africa, and Australia, the fore- 
most of these being PIrHR, situated at Manilla. 
Signals from this station on 37 metres are received each 
day with regularity in England whilst he is engaged 
in conducting a traffic service with the American 6th Dis- 
trict. amateurs, and working two-way with British 
stations. 

American Short-wave Telephony. 


Amateur and commercial stations of the U.S.A. can 
be copied practically at any time during the day or mght, 
the most notable of the commercials being WIZ, whose 
test signals ‘‘ ABC,’’ etc., are well known to British 
listenets. a 

The telephony from WGY on 41.5 metres is audible 
on occasions at 7 p.m. G.M.T., and often the whole of 
his lunch-hour concert may be heard on ordinary 
straight-circuit two-valve receivers between 6 and 7 p.m. 
G.M.T. Canada has a pioneer of short-wave work in 
CrAR of Dartmouth, Nova Scotia, whose signals, so 
well-known to the go and 40 metre bands, are now 
equally strong on 20-18 and 15 metres, where he is often 
to be beard exchanging 
‘signals with the U.S.A. and 

France. CrAR_ held a 
-regular schedule with the 
McMillan Arctic Expedition, 
during the latter part of the 
voyage, on 18 metres, and 
complete success was at- 

tained through his efforts. 

Within the last few 
months many countries have 
equipped cargo and commer- 
cial ships with short-wave 
apparatus for experimental 
purposes, and in many cases 
‘amateurs have been placed in 
charge of the gear. Sweden 
has led the field in this 
direction, and several ships 
trading between that country 
and South America have been 
logged on 40 metres in 


England. 
British amateurs have 
now effected two-way con- 


tact with most countries of 

the world, but have still to 

work with Japan. Already 

a station in Tokio (1PP) has 

been heard by “G” sta- 

tions, and it is only a matter 
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Notes on Recent Short Wave Work.— 
of time before reliable two-way communication will be 
established. _ 

With regard to the peculiarities experienced on the 4o- 
metre band, it.is noticed that at certain periods during 
day and night signals from stations within a few miles 
of the receiver vary enormously in strength, and at 
times become almost inaudible, although the power at the 
transmitting end remains unchanged. For instance, a 
station located 30 miles from that of the writer, who is 
received at strength R.7 in the morning and early after- 
noon, almost entirely fades out soon after dusk and 
remains so until®daybreak. At the same time this 
station is probably being received in Australia, South 
Africa, etc., quite well. It would appear from this 
phenomenon that when a signal from a local station is 
coming in weakly after dusk the same signal is being 
received at great distances at good strength, conversely 
when the local signal is strong it is not covering great 
distances. Another peculiarity of this interesting wave- 
band is that during exchange of signals in daylight 
between ‘f G ” stations a hundred or so miles apart 
rapid and irregular fading is very pronounced. This 
effect is even more noticeable when low clouds are 
passing over the transmitting aerial, 

Again, it has been observed that whilst signals from 
United States East Coast stations have been subject to 
fading, transmissions from such stations as A6AG, 
A2CM, and PI1HR can be copied for long periods with- 
out any fading worthy of mention. 


World 


Within the narrow band (44-46 metres) recently allo- . 


Mr. F. A. Mayer (G 2LZ), ‘‘Stile- 
mans.” Wickford, Essex, writes :— 

“ The 12,000 odd miles to New Zea- 
land appears to be the greatest DX pos- 
sible for the transmitting amateur, as it 
is practically at the Antipodes, but I 
claim to have beaten this. 

“Last Sunday, the 3rd inst., I was in 
communication with U-601, Berkeley, 
California, at 3.30 p.m. Signals at this 
time of the day must be travelling the 


— 


TRANSMITTING NOTES | 
AND QUERIES. | 


JANUARY 20th, 1926. 


cated to British experimenters, very many stations are 
now working who jam one another without being aware 
of the fact until notified by the distant station co- 
operating in their tests. 

Considerable interference is caused by Continenta! 
stations employing unsmoothed A.C. for plate, supply, 
and are particularly troublesome because they are using the 
wavelengths allotted to Australians, South Africans, etc. 

With few exceptions British stations are now employing 
D.C. or well-rectified carriers, and only on very rare 
occasions does one hear a .‘‘ G” station with a signal 
spreading , 

Some of the recent achievements by British amateurs 
include the establishment of communication with 
the Philippine Islands, South Africa, India, China and 
Western Australia, and for work in this direction the 
following stations are worthy of note:—2LZ, 2NM. 
2SZ, 2KF, 5QV, whilst on the reception side 6LJ and 
sMO have heard many Philippines and JıPP. 21Z. 
2NM and 2SZ are using telephony with great success on 
45 metres, and the latter has reported working NPP, who 
is believed to be at Pekin. ; 

In Ireland, where amateur transmitting licences have 
just been granted, at least two stations are in communi- 
cationwith the United States and the Antipodes. 

It is strange to note that although all U.S.A. dis- 
tricts have been heard, and recently the sixth which had 
always been considered the mest difficult to work owing 
to the distance has been communicated with frequently 
by several ‘‘ G ” stations, the seventh district remains 
practically silent and unworked. 


...% 
e 


New. Call-signs Allotted. 


2BLM.—J. C. Martin, 50, Holyhead 
Road, Coventry (artificial aerial). 

2C0.—G. E. Pohu, 16, Colville Road, 
Bayswater, W.11. | 

2NT.—A. C. C. Willway, Knole Hill, 
: Mayfield, Sussex, ttansmits on 45 metres. 

2YG.—W. H. Andrews, ‘‘ Tramore, 
Totnes Road, Paignton, transmits on 190- 
: 200 metres. 
5FQ (in place of 2BBQ).—E. H. Capel, 


longest distance round, via the darkness, 
which makes the distance about 16.000 
miles, I work the Philippines nearly 
every day at this time, and hear stations 
in French Indo-China, and Hawaii, but 
thye is no communication west with 
U.S.A., so it is practically certain that 
our signals travelled east. Anyway, I 
claim it as such until someone proves it 
otherwise.” 
0000 


A correspondent wishes to identify a 


station heard on January 5th between 6 . 


and 7 a.m. on a wavelength between 40 
and 50 metres. The transmission con- 
sisted of fairly long talks, believed to be 
in German, followed by orchestral music. 
Can any reader identify the station from 
this description? 

ooo0 


Mr. R. G. Banker (U 3BHYV), 200, 
Eleventh Street, N.B. Washington, Pa., 
transmits on 15 watts and will welcome 
reports from British amateurs. 


0040 
With further reference to the note in 
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our issue of November 18th, about South 
African stations, Mr. Brian W. Warren 
(G SCI), 19, Melville Road, Coventry, 
informs us that he has recently received 
A 4Z, A 3E, and A 6N between 1,800 and 
1,900 G.M.T. on an O-v-1 receiver. He 
has also heard several Australian stations 
at this time, and, on December 3lst, 
A 2YI was heard at 1,430 G.M.T. In all 
cases the signal strength was good. 


ooo0 


Mr. J. Hanson (6YU), 56, Falstaff Gar- 
dens, Radford, Coventry, reports having 
been in direct communication with FI 8QQ 
Ge French Indo-China) at 1,900 

.M.T. on December 31st. 6YU’s sig- 
nals were reported as being R4, but badly 
jammed by atmospherics. 

Mr. R. Pollock (G 5KU), 4, Glenhurst 
Avenue, N.W.5, has also been in touch 
with FI 8QQ, though, in this instance, 
the message from Saigon intended for 
Mr. Gerald Marcuse (G 2NM) was re- 
layed via Z 2AC, F 8JN, and G 5KU. 

We understand that FI 8QQ is now 
using the call sign FI 8JL. 


‘* Sunnyside,” 23, College Road, Harrow, 
transmits on 45, 90, and 150-200 metres. 

6FT (in place of 2BIU).—T. T. Frost, 
19, Highfield Road, Felixstowe, transmits 
on 23 and 45 metres. 

6NK.—R. J. Denny, 1, Hillside, Wave:- 
lev Road, Weybridge, transmits on 23 and 
45 metres. 

60G (in place of 2BDQ).—R. A. Web- 
ber, 8, Theresa Avenue, Bishopston, 
Bristol, transmits on 8, 23, 45, 90, and 
150-200 metres. 

6SQ.—G. <A. Heaney, 5, Dunedin, 
Antrim Road, Belfast, transmits on 23, 
45, and 90 metres. 


oo0oo0o0 
Stations Identified. 


G. 5BY.—H. L. O’ Heffernan, 69, Lower 
Addiscombe Road, Croydon. 

G. 6HF.—M. H. Wynter-Blyth, Tan- 
kersley, near Barnsley, Yorks, transmits 
on 23, 45, 90, and 180 metres. 

FI 8QQ.—R. James, 21, Rue Richard, 
Saigon, French Indo China. 

U 99X.—U.S. Naval Air Station, Coco. 
Solo, Canal Zone, Panama. 
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MICROPHONIC WELSH. 

The Swansea broadcasting station is 
transmitting fortnightly talks in ‘‘ Con- 
versational Welsh.’ English listeners 
should note that they are accurately tuned- 
in when the crackle is loudest. 


0000 
DUBLIN IMPROVES. 

Reports on reception from the new 
Dublin broadcasting station are growing 
more favourable. 

To secure variety of talent in the pro- 
grammes it is hoped to secure co-operation 
with outside interests. If possible, com- 
plete programmes, especially concerts, 
will be broadcast from such centres as 
Belfast, Cork, Limerick, and Waterford. 

oo0oo0o 

SCHOOLBOY “HOWLERS.” 

_A few days ago suggestions were made 
inthe daily Press that the oscillation 
huisance would show signs of abatement 
when schoolboys’ holidays were over. 
This idea, besides being uncharitable, ‘is 
probably unfounded ; it seems quite likely 
that many fathers, bereft of their sons’ 
guidance, will ‘‘howl’ more than ever 
during the next few months. The aver- 
age schoolboy knows as much about wire- 
less as his elders. 

ocoo 

BROADCAST TOURING SERVICE, 

A wireless touring bureau for. the 
benefit of motorists has been opened by 
the WBBM Broadcasting Station, 
Chicago. The bureau, which is under 
the direction of an experiepced tourist 
and traffic expert, broadcasts informa- 
tion concerning road and weather condi- 
uns, besides planning tours for indi- 
vidual listeners. 

i oooo 

THE BROADCASTING COMMITTEE. 

Further meetings of the Committee, 
appointed by the Postmaster General 
under the chairmanship of Lord Craw- 
ford, to advise as to future policy in re- 
gard to broadcasting, will be held in 
Committee Room No. 4 of the House of 

ds at 4 p.m. as follows :— 


- Date. Evidence (by -or on behalf of). 
Oth Juuuary. .. The Badio Society of Great 
Britain. 
let, .. The Radio Association. 
Mr. Filson Young. 
ad .. The Performing Right Society. 
The National Association of Radio 
Manufacturers and Traders. 
.. Bir Walford Davies, Mus.Doc. 
a .. Sir Hugh Allen, Mus.Doe, 
.. Secret Wireless, Ltd. 
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OPENING OF NEW PRAGÚE STATION. 

On Friday last an inaugural programme 
was broadcast from the new broadcasting 
station at Prague, Czecho-Slovakia. It 
is understood that the new station 
operates on 400 metres, with a power of 
5 kilowatts. 


ooo0oo 


WHERE SILENCE IS GOLDEN. 

Unlicensed owners of receiving sets 
have apparently one impregnable line of 
defence, according to a decision made 
by the Leeds stipendiary magistrate. 

George Cox, the defendant, was sum- 
moned for installing and working wireless 
apparatus without a licence. For the 
defence it was stated that the set had 
been built by a friend, but it had never 
worked. Cox had tried it, but all he 
could get was silence. 

In dismissing the summons, the 
stipendiary remarked that he could not 
accede to the argument that an attempt 
to work the set was the same as having 
worked it. i 
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AUSTRALIA’S B.C.L.'s. | 

Proposals are afoot in New South Wales 
for the formation of a Broadcast List- 
eners’ League. It is estimated that the 
State contains thirty or foriy thousand 
listeners. ee 

: 0000 

LOUD-SPEAKER DEMONSTRATION. 

At a general meeting of the Radio 
Society of Great Britain, to be held at 
the Institution of Electrical Engineers, 
Savoy Place, W.C., on Wednesday, 
January 27th, Dr. N. W. McLachlan, 
M.I.E.E., F.Inst.P., will give a lecture 
with demon- 
stration. 

0000 
WIRELESS FOR POLAR FLIGHT. 

~- The famous explorer, Roald A. Amund- 
sen, has placed an order with the Mar- 
coni Company for wireless apparatus to 
be installed on the airship in which he 


hopes to make his next trip to the Pole. — 
The apparatus will consist of transmit- 
ters and receivers for Morse 
phony. 


and tele- 


A HUB OF COMMUNICATION. 
Central Telegraph Offi 


at the General Post 


A picturesque view of the receiving aerial above the 


ffice. The bulk of reception is carried 


via the high power stations, signals being relayed to London by wire. 
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SUPER BROADCAST ADVERTISING. 

The city of Cincinnati, U.S.A., is 
broadcasting from station WSAI a series 
of “super programmes,’ by which it 
hopes to proclaim its ‘‘ international repu- 
tation as a centre of musical art and 
culture.” 

odao 

BRITISH APPARATUS IN SPAIN. 

British wireless apparatus is steadily 
entering into general use in Spain, par- 
ticularly in the Vigo district, according 
to a Times correspondent. There is a 
heavy customs tariff, but this has not de- 
terred traders. French and German firms 
have secured a large amount of business, 
and American and Italian manufacturers 
are competing in the market. 
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PROGRAMMES A MONTH AHEAD. 


The Canadian National Railways, which 


control a chain of broadcasting stations 
across the Dominion, now issue an at- 
tractive booklet giving the programmes 
for a month ahead. The “CNR” sta- 
tions, which number ten, are situated at 
Monckton, Montreal, Ottawa, Toronto, 
Winnipeg, Regina, Saskatoon, Edmonton, 
Calgary, and Vancouver. 
oo0oo0oọo 

AMERICAN WIRELESS INVASION? 

The pending establishment of factories 
in Great Britain for the manufacture of 
American wireless apparatus is suggested 
in a message from the New York corre- 
spondent of the Daily Express. 

The message states that Mr. Percy L. 
Deutsche has sailed for England for the 
purpose of establishing factories and or- 
ganisation in this country to manufacture 
apparatus designed by the General Elec- 
tric Company of America, the Westing- 
house Company, the Radio Corporation of 


America and the  Brunswick-Balke- 
Collender Company. 
Oooo°d 


BEAM STATION FOR PERU. 

One of the most bitterly contested con- 
cessions in the recent legislative history 
of Peru, says a Lima message, has ter- 
minated with the Senate’s ratification of 
the Marconi contract for 25 years for 
administration of the Peruvian posts, 
telegraphs, and wireless. 

It is understood that the ratification 
coincides with the initiation of an ener- 
getic construction programme, with an 
expenditure of £500,000, which includes 
the erection of a powerful beam station 
communicating with the United States, 
Buenos Aires, Rio de Janeiro, and Bogota. 

oo0°0 


INDIAN BROADCASTING LICENCE 
GRANTED. 

Broadcasting in India, which so far has 
been carried out only through the efforts 
of radio clubs to Calcutta, Bombay, Ran- 
goon, and Madras, will shortly be put on 
a commercial basis by the granting of a 
licence to the Indian Radio Telegraph Co. 
This company was the only one to apply 
for a licence when the Government of 
India last year invited applications, and 
the Government has decided to issue a 
licence to it. 

It is understood that two new 12-kilo- 
watt stations will be erected at Bombay 
and Calcutta. 
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WIRELESS AT THE G.P.O. An interesting glimpse in the Central Telegraph Office. 
Transmission and reception via the a, Rugby a are conducted from the desk in 
the foreground. 


AN IRISH DILEMMA. 

Broadcast developments in Dublin are 
being badly hampered by lack of funds.. 
Reviewing the position, the /rish Times 
states that nobody has any authority to 
arrange anything involving expenditure. 
Consequently no programme engagements 
or contracts can be made. A station 
‘‘orchestra’’ of four members has been 
sanctioned, but no appointments have 


been made. Up te the present artistes © 


have given voluntary performances at the 
personal request of the station director. 
The Minister of Posts and Telegraphs 
recently said : ‘‘ Any kind of Irish station 
ae be better than no Irish station at 
all.’’ 
eee 


WIRELESS CLUB FOR WORKING MEN? 

A Northern newspaper has received 
from one of its readers a request to be 
put in touch with the secretary of a 
wireless club ‘‘ suitable for the working 
man.” The enquirer adds: ‘* I am sur- 
prised I cannot get to know one.” 

This appeal ventilates what is believed 
to be a prevailing impression in certain 
quarters, where it is forgotten that a 
wireless society differs from a night club 
and is founded on grounds other than 
those of class distinction. A wireless club 
is conducted to assist all its members in 
the study and practice of wireless. The 
“ working man’? need not fear that he 
will be asked to confine his attention to 
crystal sets, what time the ‘‘ middle 
class ” member dabbles with “straight ” 
valve circuits and the “idle rich” with 
superheterodynes. 

occo 
A HUMAN ‘* SHORT.” 

A recent incident which nearly resulted 
in the electrocution of one of the engin- 
eers at WIBO, Chicago, is referred to by 
Carl Dreher in the current issue of 
Radio Broadcast, New York. During 
the transmission of an evening pro- 


gramme an engineer was severely injured 
through the gold frame of his spectacles 
coming in contact with a live lead., The 
frame of the glasses fused immediately, 
and it was necessary to close down the 
station temporarily before the unfortun- 
ate man could be released. He was badly 
burned. 
2000 
WIRELESS FOR EAST AFRICA, 

Referring to the means which might be 
adopted to-bring about the federation of 
the East African provinces, Major A. G. 
Church, in his recent lecture before the 
Royal Geographical Society, said there 
was no reason why the Imperial Wirele-s 
Committee should not insist upon “the 
erection of a chain of wireless statio: s 
throughout East Africa. è N 

The establishment of regular communi- 
cation between the territories would give 
the strongest hopes for their future 
unification. 

0000 


AUTHORISED WAVELENGTH FOR 
CANADA, 


The department of Marine at Ottawa 
has authorised a wavelength of. 52.51 
metres as the ‘‘ Trans-Canada” wave- 
length exclusively for long-distance relay 
work. This is also the authorised wave- 
length for communication with other parts 
of the Empire. 

COON 

INTERESTING B.B.C. APPOINTMENT. 

Another well-known experimental 
transmitter has joined the ranks of the 
B.B.C. in the person of Captain R. 
Gambier-Parry, owner and operator of 
2DV. 

Captain Gambier-Parry, who has been 
appointed personal assistant to Captain 
Eckersley, also holds the post of Head 
of the Technical Correspondence Branch. 
During the last seven years he has been 
attached to the Royal Air Force and has 
held a technical appointment in the Air 
Ministry. 
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Of artistic finish 
in Mahogany, 
and ‘* Sound” 
design. {4 158. 


Sound 
Perfect 


MO: NG the AJ.S. range ‘of Loud x 
Speakers are models for all "requirements, Model with flare in Mahogany 
ov Oak. Height 24 inches. 
ranging in price from 35, - to L222 toss Bat. Pacs cp aes 
model is noted for its faithful re-creation of 
speech and music over the whole musical scale. 
Junior Model. Height 19 ins. A j À 
Probucts Rall roind tanes, In They are non-resonant, but ihe presence of overtones 
Black 35/-. Grained various relieves the sounds produced of that soulless quality 
Set PAROS OPIS so often associated with the reproduction of music. 
The presence of these overtones gives full tone-colour 
: and just that subtle atmosphere which makes all the 
difference between reproduction that is reasonably 
good, and the re-creation of speech and music which 
is remarkable in its fidelity to the original. 


We do not specialise in Black Loud Speakers, but 
in those with flares of Mahogany or Oak, Cabinet 
models, and those with metal flares hand coloured 
and grained to resemble fine woods. This work is- 
carried out with such skill that it is often difficult 
to realise that they are not built up from the woods 
they are made to resemble. 


Q Q Pedestal Model standing 3 ft. 
) Vins. high. Constructed of 

fandayd Model in metal. Mahogany and Rosewood. A 
Height 24ins. Grained various . wonderful reproducing instru- 
wood finishes {4 5s. In blach ment and an artistic piece of 
matt or stove finish {4. furniture. £22 10s. 
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A New QIX 


Product 


No. 1 
200 Microhenries 


Reg. No. 717674 30 M 


PATENTS PENDING , 


THE DIMIC COIL ~ 


EINAT E ; What the @#) DIMIC COIL is | TS those who, constructing their own sets 
: ; First and last a highly efficient inductance of for RAN powan en Sa cerai 
A a particular form. (Patents pending. and stability, the Dimic Coil offers a certai 
PRICE : j j #3 and sàtisfactory solution. 
: Dimic Coil No. 3 ae . . ` 
: (300-600 M.) 10/- i What the @f DIMIC COIL does To those who wish to improve or add to existing 
i Hass e “ae : Provides : sets this component gives an adaptability and 
: : (a) A perfect aerial tuning inductance of two _— efficiency hitherto unobtainable. 
<> : ranges, or “centre tapped.” $ . : 
No. 3 ; (b) A perfect H.F. intervalve coupling. (Auto : i è 
(1100-3000 M.) ; transformer, Neutrodyne, Tuned Anode or 24 tho advanced experimenter the design speaks 
; ENN loosely coupled transformer.) for itself. 
will be issued ; ; T 
horti ; (c) A unit applicable to a multiplicity of uses, . ' . 
aBOEUY. : some of which are shown diagrammatically 


on opposite page. Further information The complete series will finally be available 


as to other applications will appear from covering all wavelengths from 20 to 7,000 metres 
. time to time. nd fitting the standard base. 


Head Office & Works: ` (ou) Londoa Officed Wholesales Showrooms: 
WEXHAM ROAD, SLOUGH L.M* ICH HASTINGS HOUSE. 
BUCKS. NORFOLK ST. STRAND.W.C2 
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and some of its many 
applications 


Diagram No. 1 


OF of the most important applications 
of the Dimic Coil is that of neutro- 
dyning, 1.¢., it enables the ultra-effici- 
ency of the Diniic windings to be taken full 
advantage of for the purpose of high 
frequency amplification with perfect 
stability. We claim that the particular 
ore of neutrodyning employed with 
imic coils is the only basically sound 
method, since the neutralising component 
is of necessity in its proper phase relation- 
ship with the effects to be neutralised. 
Neutrodyning is effected on the Diagram 
-shown, but the construction of the Coil is 
such as to perniit of variations in the 
method of application. - 


Diagram No. 2 
r Diagram No. 2 weindicate the applica- 
tion of the Dimic Coil to an H. F. stage 
. preceding*a supersonic receiver of the 
autodyne type. The excellent results ob- 
tained with MH supersonic outfits are 
enhanced enormously by this addition. It 
has a double “advantage, giving even 
greater range to'the set, and increasing 
the selectivity without interfering with 
the perfect tonal properties associated 
with MH Supersonic outfrts. Itis applic- 
able to any supersonic system, however. 
The Diagram is self-explanatory, and the 
circuit is strongly recommended, giving 
as it does a very high degree of efficiency, 
ease of control and simplicity of layout. 


Diagram No.. 3 


HIS represents a one-valve reflex cir- 
cuit, which follows the general lines 
of §.T.100, with the important 

modification that the reflex transformer 
is removed from the carth lead. Reaction 


Condenser (No. 1) and two Dimic Coils 
are used, advantage being taken of the 

- special construction adopted (Patents 
pending) for obtaining a divided centre 
point on the aerial coil, this division of 
the coil being obtainable and automa- 
tically effected by the special base clips 
in any case where desired. 


Head Office & Works: 
tite (LM *MICHAEL™ 
BUCKS. g 
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: KEY TO DIAGRAM NO. 2? 


1, 160p Aeria ; : 
2. Neu e Condenser 2/10 : 
3. Aerial Tuning Con- : 
: denser ‘0005 ~ 10/6 : 
: 4, HF Tuning Condenser : 
: 10/6 : 
5. DIMIC COIL No. 1. 10h | 
Base and Clips . «62: 
8. MH Mica Condenser 
: 3 2/6 
: Base and Cups.. 1/- 
a Teaco) | Co 
: x ; : 
MH Autodyne bined | 21/ 


i 8. 
: 9. + 
: dense uF 86: 
: 10. MH “arid Teak MO 2/6 : 
: Base andC 1- : 
: 11. MH Supersonic Filter 21,- : 
>: Succeeding stages as usua! 
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: KEY TO DIAGRAM NO. 3 : 
Neutrodyne Condenser 2/10 : 


1, 


D DIMIC COIL 


esoe 


No. 1 DIMIC Coil as Prices : 
Centre Tapped Aerial : 
Inductance .. i 10/- : 


Base and Clips 


Tuned Anode for ae 
amplification 10’- 
Base and al 2/6 
Anode T Con- 
denser ‘0005 10/6 
Neutrodyne ndenser 2/10 
Transfer Condenser 

(MH Fixed Condenser 
"00025 uF) 2/6 
Base and viige. 1/- 
MH 

megohm | 
Base and Clips 1,- 
MH Dual Rheostat . 7/6 


Autodyne Tur Tuning Coun- 


2. DIMIC COILS No. 1 10,- 


3. 


: 4, 


ser “0005 uF 10/8 : 
5. Anode Tuning Con- : 
denser ‘0005 uF 10/6 : 


Base and Clips .. . 26: 
MH Mica Fixed Con- : 
denser ‘OOl pF . Sf: 
Base and Clips Ue: 
Aerial Tuning Condes ; 


6. Crystal Detector 


7. 


8. 


MH L.F. Transformer 

with MH Mica Con- 
denser of ‘001 uF 21/-and 3/- 
MH Dual Rheostat .. 7/6 
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The diary alone is worth the money ! 
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Completely 

revised and 

brought up 
to date. 


`a 


In addition 


you have a compendium of trade facts and inform- 
ation always at your finger tips that is unobtainable 


from any other source. 


Information that will help 


you to solve quickly the thousand and one queries 


x that crop up in the course of business. Get a 
Hik copy and know things. 
$n Enclose remittance for your copy by return 
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Proprietors: 


“THE WIRELESS TRADER’ 


YEAR BOOK 
and DIARY 


THE TRADER PUBLISHING Co., Ltd., 139/140, Fleet St., London, E.C 4. 


PRICES POST FREE 
5/6 (Overseas 7/6) 3/6 to Subscribers to “ Trader’’ Journals (Overseas 5/6). . 


MA readers naturally hesitate to 
send money to unknown persons. 
We have therefore adopted a Deposit 
System which gives complete security 
both to buyer and seller. 

If the money be deposited with ‘ The 
Wireless World ” both parties are advised 
of its receipt. The time allowed for 
decision is three days, after which time, if 
the buyer decides not to retain the goods, 
they must be returned to the sender. If 
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3.—Oersted. 


amber attracts light objects, such as pith balls or 

feathers. It is very curious that until 1820 no 
one compared this peculiar property with the attractive 
power of the magnet. Indeed, after the work of Dr. Gil- 
bert in connection with magnets, we do not find that there 
was any further advance until the time of Oersted (1777- 
1851), the celebrated Danish physicist. 

Hans Christian Oersted was born on August 14th, 1777, 
at Radkjobing on the Danish island of Langeland. Here 
his father carried on an apothecary’s business, and Hans 
was brought up to follow this profession. A German 
barber taught him German and his (the barber's) wife 
taught him to read and write. A minister's son taught Him 
Greek, Latin, and French. 


TO: Ancients knew that when rubbed with fur, 


Early Training. 


When twelve years of age Oersted was apprenticed to 
his father to study chemistry, and in 1793 he’ went to the 
University of Copenhagen to study pharmacy. He had a 
passion for knowledge, and absorbed everything that came 
his way. Passing his examinations in pharmacy, he took 
a prize in medicine, and became a Doctor of Philosophy. 
He was then appointed assistant to the professor of sur- 
gety, and distinguished himself 
in chemical research. In 1800 pe 
he was one of the first to use | 
the newly invented electric bat- ` 
tery in connection with an in- 
vestigation into:the acids and 
alkalies set free by the electric | 
current. 

When twenty-four years of | 
age Oersted won a travelling 
scholarship, and spent five 
years travelling through Hol- 
land, Germany, and France 
gathering scientific knowledge. 
On his return he was appointed 
(in 1806) Professor of Physics 
at Copenhagen University. 
After having devoted a great 
part of his life to the study of 
electricity and magnetism, he - 
held many scientific appoint- 
ments and honorary offices, and 


attained numerous scientific 

distinctions. He died on March | 

oth, 1851. 
Although Oersted was the £ 


pioneer of the science of electro- 
magnetism, he is better remem- 
bered by his famous discovery, 


Hans Christian Oersted. 


that a freely swinging magnet, such as a compass needle, 
is deflected if placed ‘near a wire through which an electric 
current is flowing. As in the case of Galvani and the 
frogs’ legs, Oersted’s epoch-making discovery was made 
quite by accident. 


Discovery of Electro—Magnetism. 


On July zoth, 1820, he was demonstrating the prin- 
ciples of the electric current, and seems to have been 
arranging a compass needle to observe whether there were 
any deflections during a storm. Quite by chance he placed 
the compass near a platinum wire, through which a gal- 
vanic current was passing. ‘The magnetic needle was at 
once deflected and the first discovery in electro-magnetism 
had been made. , 

To make quite certain of his discovery, hoveri, 
Oersted experimented to see that the nature of the wire 
did not influence the results. He soon realised that the 
phenomenor must be dye to what he called ‘‘ the electric 
conflict ’’ around the wire. He noticed the fact that the 
compass needle places itself more or less transversely 
to the wire, the direction depending on whether the wire 
is above or below the needle, and whether copper or zinc 
ends of the voltaic pile are connected to it. He clearly 
recognised the existence of the 
magnetic field around a con- 
ductor, and by this discovery 
showed that an electric current 
possesses magnetic properties 
similar to those of the lodestone 
of the ancients. The two 
forces, which had previously 
been regarded as separate 
phenomena, were thus shown to 
be intimately connected. 

Oersted’s original essay is 
Written in Latin, but an English 
translation is found in ‘‘ Annals 
of Philosophy ’’ (November, 
1821). It is called ‘‘ Experi- 


of Electricity on the Magnetic 
Needle,” and describes the 
action Oersted considers is 
taking place around the wire. 
‘< Tt is sufficiently evident,” he 
wrote, “‘ that the electric con- 
flict is not confined to the con- 
ductor, but is dispersed pretty 
widely in the circumjacent 
space. We may conclude that 
this conflict performs circles 
round ihe wire, for without this 
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Pioneers of Wireless.— 


condition it seems impossible that one part of the wire 
when placed below the magnetic needle should drive its 
pole to the cast, and when placed above it to the west.” 

For his work Oersted was awarded the Copley Medal 


of the Royal Society. 


Incidentally, the discovery of the intimate connection 
between the lodestone and the electric magnet was a 
striking substantiation of a theory that Oersted had 
formed while on his five years’ travels. 
natural forces are essentially identical, a doctrine that 
he expounded at great length when he took up his pro- 
fessorship at Copenhagen.: The remarkable part of this 


A Demonstration in Soldering. 

At a well-attended meeting of the 
Bristol and District Radio Society, held 
on January 1st, Mr. A. E. Pendock pro- 
vided an interesting lecture on ‘‘ Lead 
Burning, Soldering and Vulcanite Work- 
ing.” The practical demonstration which 
followed was of particular value, and 
special attention was given to the various 
pieces of work which were available for 
inspection. | 

0000 


“ Acoustics.” 

The members of the same society are 
expecting an enjoyable evening on Friday, 
January 29th, when the Presidential 
Address will be given by Professor A. M. 
Tyndale, D.Sc. The President will deal 
with the subject of ‘‘Acoustics,’’ and will 
illustrate his lecture with a number of 
experiments, The meeting will be held 
` in the, Physics Lecture Theatre at Bristol 
University, and all interested are car- 
dially invited. The hon. secretary is Mr. 
S. J. Hurley, 46, Cotswold Road, Bed- 
minster, Bristol. 

0000 
Radio Drama. 

To-morrow evening (Thursday) mem- 
bers of the Stretford and District Radio 
Society will listen to a talk on ‘‘ Radio 
Drama’’ to be given by Mr. Victor 
Smythe, of 2ZY, at the Liberal Rooms. 
All interested are invited to attend. 
There is still a umber of vacancies for 
membership, and the hon. secretary, Mr. 
Wm. Hardingham (6XA), 21, Burleigh 
Street, Stretford, will be pleased to 
forward particulars. 
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Town Mains for H.T. Supply. 

Mr. H. Ingham, lecturing before the 
Manchesier Radio Scientific Society on 
January 6th, had many interesting things 
to say on the subject of utilising the 
town mains as a source of H.T. supply. 

Although the greater part of his leoc- 
ture concerned the use of D.C., Mr. Ing- 
ham paid attention to the rectifying 
arrangement necessary in cases where 
A.C. mains occur. With regard to D.C. 
mains, many instructive diagrams were 
shown illustrating the various combina- 
tions of choke coils, condensers and neon 
lamps necessary for smoothing out ripples. 
A demonstration was given showing that 
it waz possible to atilise D.C. mains in 
such a way. that it was impossible to tell 
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theory was shown in an even more striking degree when 
Faraday developed Oersted’s experiments, and when 
Clerk Maxwell showed that light was also an electro- 
magnetic phenomenon. 

Einstein has recently announced his belief that gravi- 


tation and electricity are one and the same, and even 


This was that all 
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from the results whether the mains or 
an ordinary H.T. battery had been used. 

The attitude of most participators in 
the ensuing discussion was that, while in 
some districts the mains are suitable for 
wireless purposes, in many others the 
nature of the supply precludes its being 
smoothed sufficiently to give satisfaction. 
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Suppressing the “Howlers.” 

A definite stand against the local pro- 
pensity to “howl” and “squeal” is 
eing taken by the Norwich and District 
Radio Society. At the first annual 
general meeting, held on New Year's 
Day, it was decided to hold a public 
meeting in the near future with the ob- 
ject of initiating listeners in the gentle 
art of tuning. | 

An attractive syllabus has been pre- 
pared for the new session. There are 
talks for experimenters, constructors and 
listeners, besides a series of lectures of 
special interest to transmitters. 

Prospective members are invited to 
communicate with the hon. secretary, Mr. 
J. Wayward, 42, Surréy Street, Norwich. 


FORTHCOMING EVENTS. 


WEDNESDAY, JANUARY 20th. 
Barnsley and District Wireless Associa- 

tion.—At 8 p.m., at 22, Market Street: 

Practical Difficulties Overcome. 
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Visit to 2L0 eat 2 pa. 


$ FRIDAY, JANUARY 2nd. 
Sheffield and District Wirelese Saciety.— 
At 7.30 p.m., at the Department of 
Applied Science. St. George's Square: 
Elementary Lecture (4:—‘' Fulvcs and 
Valve Characteristics.” 
MONDAY, JANUARY Bth. 
Swansea Rudio Society.—Krhibition of 
Amateur Sets and Comnoncrts. 
TUESDAY, JANUARY 26th. 
Horoz Wireless Club.—At 7.30 p.m., at 
t 3 


e White Swan Hotel: Discussion 
: Evening, to be opened by Mr. 
? Pedley, 


WEDNESDAY, JANUARY 27th. 
Radio Society of Great Britain—Ordinary 

Meeting. At 6 p.m. (tea at 5.30). At 

the Institution of Electrical Engincers, 


Savoy Place, .C.2. Lecture and 
Demonstration: ‘‘ Loud Speakers,” by 
Dr. N. W. McLachlan, M.LR.E. 


Muswcli Hill and District Radio Society — | 


more recently the atom is being made to yield its secret 
of electrical centres of energy. 
had more than an intuition of these things, and he could 
not have had more than a fraction of the advanced know- 
ledge we now possess when he propounded his theory. 
Yet, perhaps, after all his theory will prove to be 
founded on fact. ` 


Oersted could not have 


“ Doing ” the Accumulator. 

Entertaining disclosures concerning the 
practices of certain garage proprietors 
and their*imethods of ‘‘ doing ’’ accumu- 
lators were made by Mr. L. C. Holton, 
lecturing before the North Middlesex 
Wireless Club on January 6th. 

Mr. Holton referred to an actual case 
in which a garage proprietor, before 
returning an accumulator to its owner, 
had been seen to turn the hose on it! 
Such incidents emphasise the desirability 
of charging accumulators at home, and 
this formed the subject of Mr. Holton’s 
lecture. 

Dealing first with D.C. supply, the 
lecturer explained an economical method 
of connecting batteries in series with the 
lighting supply, stressing the importance 
of connecting the accumulator in the 
earthed lead. | 

Referring to the various types of 
rectifier used with A.C. supply, Mr. 
Holton advanced strong opinions in 
favour of the valve rectifier, which has 
the advantage of, being entirely auto- 
matic and silent in action. 

The Hon. Secretary is Mr. H. A. 
Green, 100, Pellatt Grove, N.22. 
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New Headquarters. 


A move to new and better quarters 
always infuses vigour and enthusiasm. 
This was amply demonstrated on January 
5th, when members of the Ilford and Dis- 
trict Radio Society held their first meet- 
ing in the new headquarters at 241, High 
Road, Tlfard. 

The Society is growing in membership, 
and it is hoped that the comfort and 
convenience of the new surroundings will 
induce still further support. A Morse 
class is in process of formation. 
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Short Waves and the Heaviside Layer. 


Several original theories for the so- 
called ‘‘ silent zones ’’ were advanced by 
members of the Muswell Hill and District 
Radio Society on January 6th, when a 
discussion took place on ‘‘ Short waves, 
with particular reference to the Heaviside 
Layer.” 

The Society is attempting to overcome 
unnecessary oscillation in the neighbour- 
hood. Copies of the B.B.C.'s Anti- 
Oscillation leaflet may be obtained from 
the Hon. Secretary, Mr. Gerald &. 
Sessions, 20, Grasmere Road, Muswell 
Hill, N.10. Particulars of membership 
will also be gladly forwarded. 
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SPEECH AMPLIFIER DESIGN. 


Details of a Two-stage Amplifier with Variable Characteristics. 
By N. W. McLACHLAN, D.Sc., M.LE.E., F.Inst.P. 


(Continued from page 48 of the previous issue.) 


f | NHE customary procedure in connection with the sale 
and advertisement of_valves is to give a list of 
coefficients associated with each valve. From our 

present point of view, the main considerations are (a) the 
amplification factor, (b) the impedance, and (c) the degree 
of linearity of the characteristic. Now the internal re- 
sistance or, as it is often termed, the impedance of a 
valve is sometimes a necessary defect. High impedances 
are usually accompanied by large magnification factors. 
Valves would, in general, have low impedances, without 
sacrificing the amplification factor, if it were physically 
possible. In transformer-coupled amplifiers the effect of 
high-impedance valves is to cut off the high and low tones 
unless the primary inductance is high. A good example 
of this would be a D.E.Q. detector, followed by any 
transformer on the market. As a matter of interest, actual 
curves are given in Fig. 10 with transformers of high 
primary inductance. The reader can readily surmise the 
steepness of the two sides of the curve if an ordinary 
transformer with a primary of ro henries were used. 


Ratio of Primary Inductance to Resistance. 


Weakening of the lower tones is due to the resistive 
component (valve resistance plus effective resistance of 
primary winding) being large in comparison with the re- 
actance of the primary. When the reactance wL is appre- 
ciably in excess of the resistance, the greater part of the 
alternating voltage drop occurs across the primary in the 
form wLs. This means that the transformer is stepping 


secondary turns 
up the voltage in the ratio 2o o 
primary turns 


audio-frequencies the droop in 
the curve is due to the capa- 
city reactance of the trans- 
former being small in com- 
parison with the valve im- 
pedance. The peak value of 
amplification of Fig. 1o is in 
the neighbourhood of the re- 
sonance point of the trans- 
former. It is to be remarked 
that the effect of high valve 
impedance is simulated if the 
primary has a large D.C. re- 
sistance compared- with its in- 
ductance. Moreover, even 
with low impedance valves 
there is a lower limit for the 
ratio L/R where L equals 
primary inductance, and R 
€quals primary resistance, if 
the lower tone amplification is 
to be preserved and a correct 
tonal balance maintained 


At the higher 


AMPLIFICATION 


Fig. 10.—Characteristics of L.F. 


Jow tones. 


FREQUENOY 


transformers with D.E.Q. valve i 
(internal resistance 37,000 ohms) operating as anode rectifier. © 
The amplification scale is arbitrary. 


Acoustic Quality in General.! 

Throughout this article the chief thread of the argu- 
ment has been on the subject of boosting low tones. In 
fact, with the average loud-speaker many of the low- 
toned instruments in an orchestra are never heard in their 
proper proportion—owing to reduction in intensity of the 
fundamental—if they are heard at all. The reasons for 
this are threefold: (1) the characteristic of ga loud- 
speaker often shows a marked cut off on the lower fre- 
quencies, (2) transformer-coupled” speech amplifiers in 
general do not amplify the lower frequencies in their 
proper proportion, (3) the ear is relatively insensitive to 
Effects (1) and (2) are cumulative, so that 
if we assume at 50 cycles the amplification (voltage) of 
each of two transformers of a double note magnifier is 
one-quarter its value at 1,000 cycles, then the voltage on 


the grid of the power valve at 50 cycles is proportional 


to }x}= 4). The energy being directly as the square 
of the voltage, we have the acoustic intensity at 50 cycles 
proportional to (~y3)?==s55 


1,000 cycles 256 
Thus the T ratio —_—__-——- =, Jf the 
50 cycles . I 


characteristic of the loud-speaker shows an intensity ratio 
of 4:1 for equal grid volts at 1,000 cycles and at 50 
cycles, the overall intensity ratio becomes 4 x 2f4=U?4. 
This appears to be an extremely large figure. Put in 
plain language, under the above conditions the lower 
tones simply are not present. Now these comments may 
be rather difficult to believe, but with a change-over 
switch from such an amplifier to that of Fig. 1 (page 
44 of the previous issue) and a loud-speaker with a good 
characteristic showing a 1:1 
instead of a 4:1 ratio, all 
doubts would vanish. There is 
often a feeling that, since the 
higher tones carry the interpre- 
tation and characteristic part 
of speech and music, the in- 
clusion of the lower tones does ` 
not matter. Granted that 
‘high-pitched ’’ reproduction 
can be quite pleasant, it does 
not follow that “' even- 
pitched ’? reproduction is re- 
pellent, for it is natural. The 
proper amplification of low- 


ee noe ORMER 
ENRIES 


1 Some of the remarks on loud- 
speakers and quality may appear 
redundant m view of the recent 


article on this subject in this 
journal (November 4th), but the 
points are important. and the 


MS. was written long before that 
lond-speakers, although it 


reached the Editor at a later date. 
A 37 
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Speech Amplifier Design.— . : 
toned instruments such as the double-bass, ’cello, drums, 
and pedal pipes of the grand organ, which are often in- 
audible in reproduced versions of the orchestra, adds a 
richness to the music which must be heard by a quick 
change from one condition to the other to be fully appre- 
ciated? Even so, there are some who, on a first hearing, 
prefer ‘‘high pitch” ; but this o 
taste gradually vanishés until 
the even pitch gains the day. 
The ear is a peculiarly elu- 
sive organ and is most un- 
reliable as regards loudness 


and quality, unless the | 
changes are made very 
rapidly. In fact, one can 


live with a certain type of 
acoustic quality from.a low- 
toned loud-speaker and 
imagine it to be perfect— mhys. ; L? 250 mhys. H.F. 
until one hears something nee a 
better, the comparison being circuit Ly C2, 7 ohms, both 
made with a change-over, ene seared At MO settee: 
switch. In fact, it may be said that one becomes 
‘‘aurally drugged ’’ to a certain quality or type of 
reproduction. 


àig. 1la.— ith-frequency 
circuits associated with the 
detector valve. Inductance 
values are as follow : L, 400 


Distortion in H.F. Circuits. 


We have indicated how to secure variable amplification 
at will. Now, different types of loud-speaker have dif- 
ferent characteristics, and it is possible to find a setting 

of the amplifier which gives the most pleasing—not 
= necessarily faithful—reproduction. In juggling with a 
speech amplifier, the effect of the high-frequency circuit 
must not be omitted. Any well-designed non-reactive 
high-frequency circuit is bound to reduce the higher 
tones, but the effect is counteracted by the lack of low 


FREQUENOY 


Fig. 11b.—Selectivity curves 

for aertal and tuned grid 

circuit, with resultant curve 

of the two circuits in com- 

bination. A loose coupling 

between the two circuits has 
teen assumed. 


Fig. lic.—2:1 ratio trans- 
former with D.E.5 valve 
and no condenser, 


tones in both low-frequency amplifier and loud-speaker. 
Moreover, for any given characteristic H.F. input to the 
aerial, there is a certain overall characteristic of the 
amplifier from the aerial to the grid of the power valve, 
which, with a certain type of loud-speaker, yields the 
most comfortable and consoling auditory output. 

There are—apart from the human ear—clearly four 
main characteristics: (1) that from the broadcasting 
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station, (2) the aerial and its associated H.F. circuits, 
(3) the speech amplifier, (4) the loud-speaker. 
Examples of (2) and (3) combined are given in Fig. 11, 
and have been found to give good reproduction in 
general, although it would be better to avoid the droop 
in the curve at the upper frequencies, i.e., above 4,000 
cycles. The H.F. characteristic 1s a combination of- an 
aerial circuit loosely coupled to a tuned circuit on the 
grid of a valve, whilst the low-frequency portion is that 
of the amplifier described above. ` For comparison the 
combination of the same H.F. circuit and an ordinary 
two-stage note magnifier is given in Fig. 12, from which 
the relative reduction of low tones will be obvious. In 


AMPLIFICATION 


1500 2000 2500 


FREQUENCY 
Fig. 11d.—Ampiifier output app.ied to power valve. 


cases where there are more cascaded high-frequency cir- 
cuits, say three or four, the higher tones are much reduced, 
and the upward tilt of the speech amplifier characteristic 
is sometimes extremely useful. Moreover, an apparent 
defect—in this case leakage between the -primary and 
secondary windings of an iron-cored transformer—can be 
put to good service.’ To the uncritical ear it is doubtful 
whether any difference would be detected whether two 
or four tuned high-frequency circuits were being employed, 
provided the general intensity was equal in both cases. 
it 1s probably akin to a discovery one makes with diffi- 
culty when another person points out what is to be dis- 
covered. There are some features associated with high- 
frequency amplifiers which require comment. Taking 
the most commonly used artifice, namely, reaction, it has 
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256 512 1024 2048 4096 


FREQUENCY | 
Fig. 11e.—Curves of Fig. 11d plotted to a logarithmic scale of 
frequency. 
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Speech Amplifier Design.— k 

been amply demonstrated in the technical Press and by 
practical experience that, in general, the use of reaction 
must be abandoned to get the best quality. There are, 
of course, limits and conditions under which reaction is 
probably not so bad as it is painted, but we have only 
to take the average valve set which uses reaction up to 
and beyond the datum of stability to see that, in general, 
good quality is not obtained. It is a fact that improper 
reflex circuits and badly designed speech amplifiers cause 
much more unpleasant reproduction than carefully 
handled reaction. Although reaction, especially with 
large grid leak condensers, enables the low tones to be 
enforced, the penalty is paid by a characteristic muffling 
or merging together of succeeding sounds. This lack of 
crispness iS due to (1) the large leak condenser giving a 
slow condenser discharge, (2) the reduced damping of 
the H.F. circuit whereby the aerial current variations 
are slow in building up and in dying away. In fact, 
there is a sustentation of the current analogous to acoustic 
echo, and this in phones or loud-speaker yields a like 
effect. The only excuse for using reaction is ‘‘ economy ” 
in valves and associated apparatus. 


Relation between Loudness and Quality. 


There is an aural aspect of our quality query which 
has not yet been broached. This is concerned with what 
may be designated the ‘‘ loudness lével.’’ Assume we 
have a set with loud-speaker, and that a military band 


is bearably loud, it being possible to carry on comfort- 


able conversation in the same room without getting seri- 


AMPLIFICATION 


FREQUENOY 


H.F. circuits with 
nifer (D.E.3 with 2°7:1 transformer 
5 with 4:1 transformer). 


Fig. 12a.—Relative amplifica.ion curve of 
eedinacy double note ma 
followed by D. 


ously jammed. Now reflect upon the loudness of, the 
same band if one be seated, say, thirty yards from the 
bandstand. On the average, conversation would then 
resolve itself into each person shouting into his neigh- 
bour’s ear. The loudness of the band, barring jamming 
noises, at 200 yards is probably about equal to that in- 
doors from the loud-speaker. The band at 200 yards 
certainly sounds very different from that near the band- 
stand. In other words, what we loosely term the 

“* quality ” varies with the distance from the band. The 
reader, if he has not already done so, can try the experi- 
ment himself. The effect in general is to give the im- 
Pression of a rise in pitch with increase in distance from 


.the loud-speaker or in both. 
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the band, so that the lower-toned instruments appear at 
a distance to be less effective. The high- frequency over- 
tones are also weakened by distance. This is chiefly 
attributed to the ear falling off in sensitivity at low and 
at high audio-frequencies, and the effect becomes more 
pronounced as the loudness decreases. Applying this 
simple observation to ot loud-speaker, we get what 
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Fig. 12b. —eouipariven of co ..posite cu.,es af H.F circuits with 
variable charac.eristic ampl.fier (fuli lin.) and ordinary trans- 
former couple! amplifier (dotted iize). The shaded area repre- 
sents the luss du: to the us: of the ordinary «amplifier (D.E.3 with 
2:7:1 transformer tollowcd by D.E.5 with 4:1 transformer). 


appears to be high-pitched music when the sounds are 
weak. By increasing the loudness, the pitch appears to 
be lower. But one could not tolerate a degree of loud- 
ness equal to that of the band at a moderate distance 
(or even an orchestra in a concert room) from one’s loud- 
speaker night after night (even if distortionless), so that, 
in order to satisfy the aural demand for low tones, it is 
necessary to accentuate these either in the amplifier or 
Under such conditions the 
human voice, which is probably reproduced at its normal 
strength, will sound lower pitched than the original, but 
it depends largely on the resonances in the loud-speaker. 


Testing the Quality from Loud-speakers. 


There are three aspects of this problem to which atten- 
tion must be directed in order to carry out a compre- 
hensive test: (1) the characteristic curve of the complete 
amplifier showing frequency plotted against amplifica- 
tion,' (2) the characteristic curve of the loud-speaker 
showing the power output plotted against frequency for 
equal voltages on the grid of the power valve, (3) the 
acoustic properties of the human ear, in which the sensi- 
tivity varies at different frequencies, and the variation 
in aural appreciation at different loudness levels. If 
reaction is employed in a receiver, the characteristic 
curve will vary according to the setting of the reaction 
coil and its associated high-frequency circuits. Thus one 
can never be certain of the shape of the characteristic 
under such a condition. On the other hand, in the 
absence of reaction and of extreme selectivity, if one 
knows the characteristics of the transformers or resistance- 
capacity units in the amplifier, the amplifier character- 
istic can be determined approximately by taking the 
product of the amplification curves at corresponding 


1 This varies with the wavelength and is modified by 
reaction. 
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Speech Amplifier Design.— 
frequencies. However, there are probably few cases in 
which an accurate knowledge of such curves exists, and 
under such circumstances a criticism of the performance 
of the loud-speaker per se is ludicrous. The object of 
having the characteristic of the loud-speaker is to be 
able to arrive at definite conclusions more readily. For 
example, suppose the amplifier characteristic 1s uniform 
and there is an indication of a resonant note or coloration 
from the loud-speaker. Then, if the loud-speaker char- 
acteristic shows over-sensitivity in the same frequency 
region as the note or coloration occurs, this accounts for 
the origin of the note. ‘The characteristic will also indi- 
cate whether a loud-speaker is high pitched or low 
pitched. Characteristics of this nature are difficult to 
determine without special apparatus. In fact, quantita- 
tive. work in acoustics is usually beset with obstacles 
chiefly arising from the available sound energy being so 
small and the conditions complex, thus making measure- 
ments extremely tricky. 
not usually be available, and therefore we must for test 
purposes fall back entirely—for the present. at any rate 
—upon the human ear. After all, it is the ear which 
demands satisfaction, and, from a commercial viewpoint, 
when this is accomplished the shape of a loud-speaker 
characteristic is absolutely immaterial. 

The fact that the quality of the input is not perfect 

makes it difficult sometimes to ascertain exactly where the 
defect in a particular loud- speaker resides. Because a 
transmission sounds passable in telephones is no criterion, 


since flaws which are then inaudible become audible from — 


à loud-speaker. The position of the lecturer or of an 
orchestra relative to the microphone has an effect on the 
general tenor of the sound. The question of balance of 
the instruments—not positions—in an orchestra is, of 
course, one for the conductor. 

In presenting a series of aural tests for loud-speakers, 
some hypothesis appears to be essential. Moreover, it 
will be assumed that the overall amplifier characteristic 
is uniform from 50 to 4,000 cycles. 

The following aural tests put in the form of queries 
may be useful for testing purposes :— 


(1) Has the loud-speaker any appreciable resonant 


note? This may be detected by local coloration of speech 
or other transients according to the pitch of the reson- 
ance. Or it may be evinced on a ’cello, violin, etc., by 
extraordinary loudness. Or with the piano there may be 
a certain roundness or lack of sharpness—a_ kind of 
woolliness. The resonance may be due to the horn, base, 
diaphragm, or reed, or other part capable of vibration. 
There may be a tone coloration due to metal parts which 


is not readily detected unless comparison is made with | 


other types of loud-speaker. 
(2) Does the room have any appreciable influence, i.e., 
is the room sufficiently damped to avoid unpleasant 


echoes? This is rather an awkward query to answer 
properly. Try the loud-speaker at various points in the 
room. 


(3) Are the very low tones of the organ,! double bass, 
‘cello, the bottom register of the piano, and drums repro- 


1 In the absence of adequate low tones the grand organ 
sounds like a harmonium. 
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duced in proper proportion? Before coming to any de- 
finite decision, try a piano and listen carefully to the 
balance between treble and bass. Is frzzicate playing 
on stringed instruments, e.g., violin or harp, free from 
metallic or other colouring? Do drums sound like drums, 
or is there a local colouring? Are drums clearly defined, 
are they blurred, or do they resemble a metallic or a 
wooden tapping sound ? 

(4) Does the clapping of hands in concert halls, restau- 
rants, etc., sound natural, or is there a metallic colouring? - 

(5) Do ‘the various instruments in a military band, an 
orchestra, or a quartet stand out so as to be distinguish- 
able, or is the reproduction of a composite massed varicty 
resulting chiefly in a modulated noise? Can the entries 
of the various instruments in, say, a symphony or any 
orchestral piece be clearly distinguished, as they would 
be by the conductor himself? ‘lo test this, the listener 
must not be too near the loud-speaker and the intensity 
should be moderate. 

(6) Is the quality good with large ar well as with 
small sound intensities. The former is where resonance 
horn effect masking the music 
and giving booming or blaring so that the various in- 
struments merge together and Jose their individuality. 

(7) Is speech clear cut, concise, and highly intelligible 2 
In this connection it may be remarked that with many 
lecturers ‘‘ high-pitched ”? reproduction is more intelligible 
than the original, due to a lack of overtones in the voice. 
In testing speech, stand well away from the loud- 
speaker, get someone else to read, and compare the 
two sounds. Resonances or coloration should be easily 
detected by a critical ear. 

(8) Are the sibilants and other consonants clear in 
speech? For example, is the hiss in the “fs” clearly 
defined when it occurs at the beginning and ilie end of 
a word, e.g., news. An absence of the higher tones 
results in ‘‘s’’ sounding like ‘‘ f.” This is not a con- 
clusive test for the extremely high tones. In this case 
the shrillness or blare of the brass (trombone) and the 
piercing overtones of the violin must be looked for. 

Some, if not all, of these tests require to be executed 
with care, since the human ear is readily deceived. Com- 
parison with another form of loud-speaker whose acoustic 
characteristics are known is extremely useful as a guide. 
There is no doubt that a good diaphragm type of instru- 
ment is better than the horn variety. 

(To be continued.) 


AN ELECTRICAL RETROSPECT. 

OR sheer versatility in engineering production it must 

be difficult to find a record to beat that of the West- 
inghouse Electric and Manufacturing Co., of East Pitts- 
burgh, Pa. In a well-filled book we have received, 
describing the engineering achievements of this energetic 
concern during 1925, illustrated particulars are given of 
electrical and mechanical] undertakings covering the gene- 
ration and distribution of electrical power, Diesel-elec- 
tric propulsion,. heavy railway traction, light traction, 
illumination, and, last but not least, wireless, 

The famous KDKA station, owner and operated by the 
Westinghouse Company, is sufficient testimony to their 
prowess in the realm of radio. 


JANUARY 20th, 1926. 
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Savoy Hill Topicalities : By Our Special Correspondent. 


A False Report. 

One gratifying feature of the Press 
scare concerning the alleged intentions of 
the B.B.C. to adopt a band of wave- 
lengths between 100 and 200 metres 18 
that the hold which wireless has secured 
on the public has been proved beyorid dis- 
pute by the storm which the false report 


created. 
Qg000 = 


A Poor Effort at Justification. 

When confronted with the official 
denial, the person ‘who originated the 
report is said to have declared : “ Well, 
if the B.B.C. does not at present intend 
coming down to 100-200 metres, it will 
have to do so sooner or later.” This was 
about the weakest attempt at justifying a 
misleading statement that could have been 
. oo0oo0oo 
European Stations. i 

The number of broadcasting stations in 
Europe at present operating on wave- 
lengths between 100 and 200 metres can 
be counted on the fingers of one hand. 
No other existing stations are likely to 
have their wavelengths: brought down to 
that band; but in some remote circum- 
stance new stations, é.e., stations not yet 
constructed, might conceivably be given 
positions below 200 metres, as a possible 
alternative .to the curtailment of 
building programmes. To prohibit the 
erection of stations, however, would 
be very difficult in the present state 
of broadcasting ; and although the curtail- 
ment of building should not be lost sight 
of as a possible-solution of the existing 
confusion, it may be kept in the back- 
ground for the moment. 


oooo 
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Geneva’s Plans. 

The plan that the Conseil, or Board of 
the Office International de Radiophonie 
at Geneva, is first to try a re-allocation 
of wavelengths based on the population of 
a broadcasting country, the area of that 
country, the length of time that a broad- 
cast service has been operating, and the 
language difficulty, that is to say, where 
two or more dialects are spoken in one 
territory, special consideration will be 
given. A system of duplication will be 
tried in an endeavour to discover if an 


. Invoking the Muse. 


‘programme inspired him to such good 


trious journalist told the writer the other 
day that eagerly as he craved for a re- 
ceiving set in his study, he was afraid 
that it would prove distracting and his 
work would suffer. | 

0000 


Divided Opinions. 
Now the Venezuelan. Government -is 
. putting a stop to the importation of wire- 
less sets, -as the labourers in the fields. 
are neglecting their work in order to 
listen to the broadcast progranimes. The 
attraction of broadcasting will no doubt 
enable the field workers of the South 
American State to find a way out of the 
prohibition stricture; but opinion among 
labour authorities in other countries 
appears to be divided on the subject of 
the uses of broadcast reception as an-aid 
to physical endeavour. As community 


economy of the usual wavelengths can be 
effected by repeating certain wavelengths 
for various stations; and, if so, at what 
distances such stations can operate from 
each other without interference. This 
plan will be put into operation imme- 
diately. 
0000 


Whether broadcasting is a blessing or’ 
an ill, it affords an interesting glimpse 
into the vagaries of human predilections. 
A well-known dramatic’ critic - recently 
managed to turn out a page of matter 
relating how, having no thoughts worth 
while workipg up into printed words, he 
tuned in to London and found that the 


purpose that he had no difficulty in writ- 
ing a first-class article. Another illus- 


A HINT FOR THE B.B.C. The Australian broadcasting station 3LO, at Melbourne, 
recently scored a success by transmitting an under-water talk by a diver from the Duke 
and Orris Dock, South Melbourne. The photograph shows the diver with his apparatus. 
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singing in this country is becoming recog- 
nised as an incentive to work, so wire- 
less installations in factories may pre- 
sently be found a means of increasing 
output—if the day-time, programmes are 
confined to music, 


oo000 


Burns Night. . l 
Monday next (January 25th) is the 
anniversary of the birthday of Robert 
Burns, the Scottish national idol. In the 
eyes of a Scot no Englishman is com- 
petent to commemorate Burns, 
appreciate his poetry. Sassenachs may 
have their own opinions on the subject, 
but on Robbie’s birthday they will be 
given an opportunity of hearing what 
Scotland thinks about her poet. 
memoration programme will be 


relayed 
from Edinburgh. 


9000 \ 


That Message trom Mars. 

A 2L0 listener genuinely thinks that he 
has heard Mars and has written to the 
B.B.C. for confirmation of his exploit. 
What disillusionment he will suffer when 


he learns that he merely heard Captain 


Eckersley on a crystal set! 


9050 


children’s literary articles for the J apanese 
children.” The ‘litera 

transmitted in English, 
Broadcasting Station. 


69000 


B.N.O.0. Operas. 


During the opera season next spring 
some regular relays of B.N.O.C. perform- 
ances will be broadcast ; 
as were relayed from the northern provin- 
cial towns during the autumn tour. 


O000 


Saturday Children’s Corner, 


To enable a first-class programme 
to be broadcast from 5 to 7 pm. 
on Saturdays, the Children’s Corner will 
be put forward one hour on that day, 
i.e., to 4.15 p-m., commencing on Satur. 
day, January 30. 7 


C000 


Mr. N. Ashbridge. 
Mr. 


ferent broadcasting stations and keep in 

the engineering 
activities on the Spot, “ P. E.” has 
past been his own administrative 
more 
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FUTURE FEATURES. 
Sunday, January 24th. 


Lonpon.—3.30 p.m., Symphony 
* programme conducted by 
Albert Coates. 


BIRMINGHAM. —8,15 p-m., Studio 
Service. - Address to be given 
by Mrs. | George Cadbury : 
(President ` of Free Church 3 
Council), . 

Bovgnemoura.—3,30 p.m., Sym- 

‘phony. Concert. 9.18 pm., 


Chamber Music and Art Songs, 
MANcHESTER.—3,30 p-m., Harp, 
Song and Violin, 


Monday, January 25th. . 


BirMIncHam, —7,30. p.m., Organ. i 
Recital relayed from the Town 
Hall. 


MANCHESTER. —9 p-m., An Hour of 
Robert Burns. 
EWCASTLE.—8, 30 
Concert. 
ABERDEEN.—8 p-m., “Burns Night. 
Centenary of Peterhead Burns 
Club, relayed from Temple 
Masonic 
¿ GLascow.—8 P-m., Burns Night, 


Tuesday, January 26th. 
Lonpon.—8 p.m., Band Music by 
Living British SORDO ere. 
9.25 p.m., Radio } ilitary 


Tattoo. 
Berrasr.—8 p-m., Song and Light ; 
Music. A 


Instrumental 

Wednesday, January 27th. ; 

Lonpon.—9 p.m., Mozart Pro. : 
grammo, 

BIRMINCHAM.—7.230 p.m., Choral 
Concert, “ Dido and Æneas,” 
relayed from the Town Hail, 


p-m., Brahine 


CarDirr.—7.30 p.m. » Variety Con- } 
cert, relayed from the Rhondda : 
Institute, ‘Tonypandy. ; 

NEWCASTLE.—8 p-m., Ballad Con- i 
cert, : 

Grascow.—g p.m., Symphony Con: ? 
cert, i 

Thursday, January 28th, 3 


CARDIFF.—8 p.m., Famous Love 
Scenes.— Í, 

MANCHESTER. —7.30 p.m. 
Concert, relayed from Free : 
Trade Hall. 8.30 p-m., Lanca. i 
shire Talent Series.—(6) Con- 
tribution by Blackburn, 

NEWCASTIE AND 5XX.—7.30, Con- 


cert 


Hallé 


Friday, January 29th. 


Lonpon.—9.30 p-m., Pianoforte 
Recital by Sapellnikoff, 
ABERDEEN.—§ m., Ballad and 


p. 
Orchestral Concert, 


LLAKI ddadda TTP TTI 


Saturday, January 30th. 


: . BOURNEMOUTH. —8 p-m., Burlesque 
: and Varioty. 

: Carpirr.—8 p.m., Sea Sprat.—IT. 
i ARERDEEN.—8 p-m., Concert Opera, 


h “A Romance in Spain.” 
i  BeLFAsT.—8 p.m., Variety. 
4 S dhe Sugars taneQsheMapsendpoesededlsguintes tevtlever Nope gisele 
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Hall, Peterhead. : 


JANUARY 201th, 1920, 


to do than one man can be expected to 
cope with if development and research 
are to receive an adeante Share of his 
attention. ; 


‘ o oo a 
Closer Co-operation. | : 
A number of additional changes in 
engincering organisation are to be made, 
Ashbridge’s appoint- 
ment, and liaison between the various 


departments and Sections will be as close 
as possible. The strengthening of engin- 


 eerng efficiency should be reflected in 


an all-round improvement in the work of 
broadcasting, and in the perfecting of 


transmitting equipment. 


l ooocoo 
Cardiff’s Birthday. 
On February 13th the Cardiff Station 
ill celebrate ‘its third anniversary with 
& special programme which is now being 
planned. One item of Special local 


interest will be the a pearance of Mr. 
ex. Palmer, who wil go down from 


-2L0 to sing a song or two and broad- 


cast a few words of greeting. 


C000 
Mr. Palmer’s Early Connection with 
Cardiff, 


When the Company consisted of some 
Six individuals, 
to South Wales, 
a station, and fixed up the arrangements 
for the opening. 
appointed shortly afterwards, but things 
did not and Mr. Palmer 
had to go down again 
Station di 


©00u , 


Listeners in South Wales. 


If ever the power of auy British broad. 
casting station were to be increased, the. 
Cardiff station would merit, perhaps, first 
consideration. It is probable, however, 
that the Postmaster-General would raise 
an objection to Putting up Cardiff's 
power on the score of shipping interests; 
although it. would not be surprising to 
learn that the mind of the B.B.C. had 
already been exercised over the question 
of listeners’ interests in South Wales, 
but the results of its Proposals for over- 
coming the difficulties had not been very 
encouraging. 
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Special Measure Required. 

Wales is difficult to serve from the 
Cardiff station. Broadcasting is very 
popular in the Rhondda Valley, but 


nearly a million people only fourteen 


miles distant have great difficulty in 
getting crystal reception from Cardiff. 
In the other direction 
Bristol fairly well. It is the minin 
trict for which special 


the station serves 
dis- 
measures should 


be devised to provide listening facilities, 


as broadcasting could much 
brighten the 


their families, 


do 


to 
lives of the miners and 
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traveller 


To-day we travel in comfort 
indeed. No luggage. No station 
worries. An easy chair, a re- 
ceiving set—and we can do all 
the globe-trotting we want in 
our comfortable old slippers. 


No ‘* station ’’ worries, did we 
say ? None at all, providing, 
of course, that our set is equip- 
ped with ‘‘ ORMOND ” — the 
world’s finest condenser. We 
must always bear that in mind. 


199-205, Pentonville Road, 
King’s Cross, London, N.1. 


! "Phone: Clerkenwell 9344, 5, and 6. 
’Grams: “Ormondengi, Kincross.”’ 


Factory : 
Whiskin St.,Clerkenwell,E.C.1 P 
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The Low Loss Square 


Law Condenser. 
The remarkably low prices are :— 


IA 


jà Jha.: 


Size Price 
without vernier with vernier 
-001 9/- 10/6 
-0005 8/- 9/6 ` 
-0003 7/6 9/- . 
00025 6/6 na ii 
Complete with Knob and Dial. - ; A 
Advertisements for “ The Wircless World” are only accepted from firms we believe to ve tnoroughly reliable. A43 
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| £10 Weekly in Cash Prizes 


A New and Simple Competition 
for all Readers of “The Wireless World ” 


To be continued weekly until further notice. 


HIDDEN ADVERTISEMENTS 


Below will be found six reproductions of fragments cut from the Advertisement pages of this 
issue of ‘‘ The Wireless World.’’ Each fragment is a clue. Can you from these clues identify the 
Advertisements ? Seven cash prizes will be awarded to the first seven readers who send us 
correct solutions. No technical skill is required, merefy observation. There are no restrictions 


or entry fees and the conditions are simple. 


the third 
for the first correct. solution 
. — Correct solution opened. 
opened. 
and 
consolation 
prizes of 
ç 2 Each i 


for the Second 
correct solution 


for the next four 
correct solutions 


opened. opened, 
CONDITIO > S - 
1. Al! solutions must be written on the special coupon appearing number a entries. Frasures or alterations on a coupon wiu” 
on an advertisement page in thisissue and addressed to The disqualify the entry. 
Wireless W orld, Dorset ouse, Tudor Street, London, L.C.4, 4. The first prize of £5 will be awarded for the first correct 
and marked “ Hidden Adverts."” in bottom left corner. solution opened; the second prize of £2 to the next correct solution; 


the third prize of (1 for the third, and tour consolation pr'zes of 
10/- each for the next four correct answers. In th’ event of uo 


2. Clues will not, of necessity, appear in the same way as in the 
readers sending correct solutions the prizes will be awarded to the 


advertisement page, but may inverted or pag in some 


a nA n competitors whose solutions are most nearly correct. 

3. In er that town and country readers may comedie on i lanager Wi 
equal terms, solutions will not be dealt with until ro a.m. on ag ere os p aserte can Brad Tate 
Monday next. All solutions received before that date will be Competitors enter on this distinct understanding. No member of 
retained until Monday moming. Competitors may submit any the staff of the paper is permitted to compete. 


A44 Mention of “ The Wireless World,” when writing to advertisers, will. ensure prompt attention. 
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WIRELESS AND THE RAILWAY. 


A Carrier ee 
Hes System on 
forty 
= American Trains. 
YT, OR a number of years 
the American rail- 
_ways have been ex- 
necting in co-operation 
various radio manufac- 
-turers to determine the 
-advantages and limitations 
toch Wireless in tackling rail- 
problems. ~ 
“The application of carrier- 
- current equipment to com- 
_-municate between- the front 
© and the-rear of long freight 
oe is now being experi- 
ited with on the Virginian 
way by the Westing- 
‘house Electric and Manufac- 


~ 
af 


ine g Company. The course The cab roof of an electric locomotive on the Virginian Railway, showing the aerial mounted on 
4 e rail way li } porcelain insulators. The overhead power wires are used for carrier current signalling between 
: y nes over the the front and rear locomotives of long freight trains. 


Allegheny and Blue Ridge 
Mountains, and a part of this 
line covers a gradient of 1 
in 50 with numerous curves , 
and tunnels. On a portion 
of this difficult line, which 
has recently been electrified, 
it 1s customary to run one 
locomotive at the head of the 
train and a helping locomo- 
tive at the rear. The 
primary problem is to get 
synchronous action between 
these two locomotives, par- 
ticularly jin starting and 
stopping. 

Under steam - operating 
conditions this is accom- 


~ 


plished by the rear locomo- ` 
tive allowing the throttle to i ; 
remain partly open, thus i 


picking up some of the slack 
of the train. When the for- 


ward locomotive starts, the - 
motion of the train becomes 
evident to the engine-driver 
itt thè rear: he has simply 


to In rease throttle O] ye ning 
Obviously with N 


; a . Bin 
A ee propulsion ıt would be un- 
er and receiver are contained in a single cabinet. On the left is a rear view of the ; . : Jy i “ 
panel, while an external view of the instrument is seen on the right. economical to follow the 


~ 


- 
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Wireless and the Railway.— 
same procedure. 
tric locomotives do not carry as well as steam whistles 
on steam locomotives. Thus, the goods trains on the 
Virginian railway being approximately one mile in length, 


it is often impossible to hear the whistle from one end . 


of the train to the other. 

In an attempt to solve the problem, it was decided 
to experiment with a carrier-current signalling system, 
and two transmitters and receivers were constructed. The 
early. experiments showed that a railway carrier-current 
system must be. extremely ruggedly built to withstand 
the vibration encountered. Accordingly, both the trans- 
mitter and receiver were redesigned. The ensuing tests 
were so successful that permission was sought and obtained 
from the Virginian Railway to give the apparatus a 
practical test on their electric locomotives. 


` The System in Operation, 


Both transmitter and receiver are mounted in steel 
boxes, and all components are very rigidly made. The 
particular outfit used was primarily designed for both 
Morse and telephony, but Morse signalling is preferred, 
so that the apparatus now installed does not provide for 
telephony. 

To the cab roof of the locomotive a small signalling 
box is attached, out of which box hangs a rope similar 
to the ordinary whistle cord. 

The third unit of the installation is a motor generator 
furnishing the high-voltage output for the plate supply 
to the transmitting vacuum tubes. It is driven either from 
a storage battery or from an external source of power. 


Wor 


Furthermore, the air whistles on elec- - 
- and close to the trolley wire. 


JANUARY 20th, 1926. 


The transmitter and receiver are connected at will to 
an aerial mounted on, insulators’ above the locomotive, . 
In the experimental instal- 
lation, it is possible to operate the equipment from one 
end of the cab only, but in finished installations an 
operating box. and loud-speaker would be installed in 
both ends of the cab. 
© The electrical circuits used are very = diniitat to those 
employed in regular communicatton. “The transmitter con- 
sists of a 5o-watt master oscil...tor valve operating two 
50-watt power amplifying valves in parallel. The signal- 
ling is effected by a remotely controlled relay. The 
receiver consists of the necessary tuned circuits with `a 
detector and two low-frequency amplifying valves. The 
H.T. batteries are self-contained, and the filaments are 
operated from alternating current. 

In operation all that is necessary when the driver 
wishes to signal is to pull down the signalling cord half- 
way. This starts the motor generator and sends high- 
frequency current out over the system. On pulling the 
rope all the way down the output is modulated by a 
500-cycle modulator, producing a note in the loud-speaker 
at the other end of the train. By using a code of signals 
similar to that used for whistling, any message can be 
transmitted. Furthermore, the signal can be acknow- 
ledged, and communication carried on in the opposite 
direction. 

The advantages of this system are obvious, particu- 
larly by reason of the fact that the only equipment needed 
is that on the locomotives. It is probable that any other 
communicating system would involve equipping al the 
‘rolling stock. 


INTERFERENCE WITH RADIO RECEPTION BY STREET CARS. 


ERY shortly after the introduction of broadcasting 
it was found in almost all German towns that 
‘very unpleasant interference with radio reception 
was caused by the electric tramways. ‘lhe reason for 
such interference was investigated as long ago as two 
years by F. Eppen, who found that the weak current 
used for lighting the cars was the cause of the interfer- 
ence. During the daytime, therefore, the interference 
did not generally occur, nor was it produced in the even- 
ing except when the intensity of the current was less 
than about t or 2 amperes. 
depended further upon the metals which touch each other 
at the current brushes of the car, and the canditions were 
specially unfavourable ia the case of those cars with 
brush contacts of aluminium. Carbon brushes, however, 
are advantageous, and for this reason the cars of the 
tramways at Franktfurt-a.-M., for example, have had 
carbon sliding contacts fitted on their current brushes, 
with the result that the interference with reception caused 
by the trams has since totaly disappeared. 

In Berlin also numerous attempts have been made in 
order to determine how the interference caused by electric 
trams could best be eliminated., ‘The cars of the Berlin 
tramways have been fitted with roller contacts, which, in 
general, give rise to less interference than do the sliding 
contacts. Another method adopted was the insertion of a 
large condenser of a capacity of about 30 mfd. between 
the brushes and the earth connection. This method has 
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This limit of current intensity - 


been applied to about twenty-two cars of a Berlin system, 
and is said to have been found satisfactory. With trials 
at other towns where the cars have not roller, but sliding, 
contacts, it was found, however, that the condensers 
were not of much use, and the plan is now seriously 
entertained of fitting all the current brushes with carbon 
sliding contacts, which has the added advantage that 
the supply wire is not worn nearly so much as is the case 
with the metal current brushes. H. K. 


GERMAN BROADCAST LISTENERS. 


HE number of German broadcast subscribers in- 
creased again considerably on December 1st. The 
total number of listeners-in subscribing on December 1st 
was 966,804, an increase in November of 53,028, 7.¢., 
1,768 new subscribers daily. The greatest increase is 
shown by Berlin with 23,257 new subscribers, so that 
the Berlin transmitting zone now includes a17,749 lis- 
teners. The Miinster- Dortmund-Elberfeld transmitting 
zone has secured 10,613 new subscribers, and has now 
a total of 71,798 listeners-in; and Hamburg has 5,393 
new subscribers (total for Hamburg-Bremen-Hanover, 
118,618). Nearly as great an increase is shown by Breslau 
with 4,920 new listeners, who come chiefly within the 
range of the newly opened Upper Silesian transmitting 
station at Gleiwitz. 


A Review of t 


THE FORMO DIAL. 


A reduction gearing of 200 to 1 is 
obtained by means of a worm drive oper- 
ating on the toothed edge of a nickel- 
pated brass disc 
instrament dial. 


in the new Formo 


Teasing positions can be recorded on the 
Formo fine tuning dial. 


The dial, which is slightly larger in 
diameter than the usual size, is provided 
with a white circle divided into 180°, 
and by means of an indicating plate 
tuning positions can be recorded. 

grub screw attaches the dial to the instru- 
ment spindle, and a useful feature is the 
provision of a liner for the ho‘e so that 
the dial can be used with either threaded 
or plain spind}es. aie 


TUDORADIO A.C. MAINS UNIT. 


The listener whose house is wired with 
A.C. supply usually regards himself as 
unfortunate inasmuch as the mains are 
unsuitable either for battery charging or 
supplying the plate potential for oper- 
ating the receiving set. With regard to 
using A.C. mains for H.T. supply, the 
Tudoradio Co., Ltd., Tudor Works, Park 
Royal, London, N.W.10, have designed a 
anit which if connected up by means of 
a socket to the lighting circuit will pro- 
vide at its three output terminals a suit- 
able voltage for operating both detector 
and amplifying valves. 

The experimenter has already devoted 
much attent‘on to producing rectifying 
apparatus that will perform this duty 
satisfactorily, and it is generally admitted 
that single wave rectification on a 50- 
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he Latest Products of the Manufactur 


is unsatisfactory and pro- 
duces a hum on the transmission which 
is difficult to remove. One was therefore 
naturally a I'ttle prejudiced when testing 
this unit. A four-valve set consisting 
of a high-frequency amplifier, detector 
and two optional L.F. stages was used 
for the test in conjunction with a loud- 
speaker using the average aerial for 
reception at a distance of some fourteen 
miles from a broadcasting station. It 


cycle supply 


ei 


F) 
bste; | 
EAEG 

Tudoradio A.C. 
supply from A.G. 


a- 


unit for deriving H.T. 
mains. 


was with some surprise that it was found 
that not only could the set be used with 
H.F. and detector valves, but that both 
of the low-frequency am lifiers could be 
brought into operation without an appre- 
ciable hum being discernible. 
Loud-speaker reception from a local 
station can be carried out with the unit, 
whilst with distant signals where the 
strength is inclined to be weak it was 
noticed that a slight hum did exist. 
A.C. hum, if present, is readily observed 


ers. 


when’ using. telephone receivers, and using 
the receiver as a three-valve set con- 
nected to a pair of telephones deriving 
H.T. from the unit, distant stations could 
be listened to with practically the same 
ease as when a dry cell battery supplied 
the H.T. potential. | 

The design of the unit follows standard 
practice, and consists of a transformer 
with two secondaries for providing plate 
potential and filament heating current for 
the rectifier valve. A choke coil is in 
series with the output, and is bridged 
with a bank of condensers forming a 
smoothing or filter circu t. The valve 


recommended by the makers is the 
B.T.H. B6 with grid and plate pins 
bridged. 


0000 
= 
THE SPARTA L.F. INTERVALVE 
TRANSFOR e 

The design of the Sparta Ironclad 
intervalve transformer manufactured by 
Fuller’s United Electric Works, Ltd., 
Woodland Works, Chadwell Heath, 
Essex, departs from the more usual prac- 
tice of adopting a core made up from 
stampings. In this instance the centre 
core, which is about }in. in diameter, is 
built up with moderately fine soft iron 
wire of a suitable length so that when 


inserted into a cast-iron box a closed mag- 
netic circuit is produced. 

The winding is very carefully wound 
on layer by layer with a thn paper cover- 


Sparta intervalve transformer. The mag- 
netic circuit is closed throuzh the cast- 
iron screening box. 
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ing between each layer. The winding is 
‘not impregnated with wax or other insu- 


lating material, which would have the — 


effect of increasing. its capacity excepting 
at the ends, so that. the entire spool is 
sealed and rendered impervious.to mois- 
ture. 
. Ing, though the ends are terminated with 
a number of turns of fine silk wire 
inserted probably for the purpose of pre- 
venting breakdown of the end turns when 
connected in a circuit carrying radio 
frequency currents. 

‘This component is compact, can be 
easily mounted in a set, and may be 
_ relied upon to give good performance. 


oo000 


A.J8. CHOKE AMPLIFYING UNIT. 

The choke coupled unit of A. J. 
Stevens & Co. (1914) Ltd., Walsall 
Street, Wolverhampton, is designed. so 
that it can easily replace transformer 
coupling without modifying the existing 
layout of the components of a receiver. 
The additional apparatus, consisting of 
coupling cendenser and grid leak, are 
mounted on an-ebonite panel, secured to 


. CHOKE UNIT. 
, WISTAGE 


The A.J.S. choke coupling unit, type 

Al is fitted with a condenser bridging 

the winding of the choke coil, coupling 

condenser and grid leak. Connections 

are made to four terminals so that the 
unit can replace a transformer. 


the top of the iron core choke, and four 
terminals are provided so that the unit 
can be connected in circuit in exactly the 
same way as an intervalve transformer. 
The choke coil consists of a spool of 
wire, liberal in size, set ap around a 
core, in the manner adopted in intervalve 
transformer construction. A special choke 


coupling unit is supplied for use between . 


a detector valve and the first note mag- 
nifier, fitted with a by-pass condenser 
bridging the choke winding. Mica is em- 
ployed as a dielectric. The grid leak, 
which is mounted in clips, is shown to 
have a value of 2 megohms. 
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Enameltled wire is used for wind“ 


. is shown in (8) for making a 
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THE SOLCLIP CONNECTOR. 


To produce a reliable junction in instru- | 


ment wiring in the form of'a “T ” joint 
necessitates the bending of one of the 
wires into “ L ” formation to increase the 
area of contact. Joints of this sort rather 
detract from the appearance of the instru- 


An enlarged view of the * Solclip ` con- 
tector. (A) Is a small brass cylinder 
‘to facilitate the soldering of square wire 
to the stem of a terminal. Another type 
“T” jont, 
while (C) is the small plug of solder 
which, when heated, exactly fills the joint. 


ment wirihg, and some experimenters 
therefore prefer to merely touch the wires 
in contact, bonding them together by a 
liberal application of solder. Such a 
joint is, however, liable to break when 


subject to vibration, while the solder — 


after a while becomes brittle.. 

Messrs. Cooke & Whitfield Wireless, 
Ltd., of Birmingham, are placing on the 
market under the hime of ‘Solclip ” 
small brass connectors which are manu-- 
factured by Dale, Forty & Co., Ltd., and 
suitable for holding together ‘‘ T ’’ joints. 
To simplify soldering, small pellets of 
solder are supplied with the connectors, 
together with a tin of Fluxite. A solder 
pellet is inserted in a hole in the clip, 
and when heated just fills the Joint. 

Another type of ‘‘Solclip”’ is also 
produced for securing a connecting wire 
to the threaded stem of a terminal. 
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THE SANGAMO CONDENSER. 


The Sangamo condenser is moulded in 
Bakelite, completely excluding moisture 
and protecting the plates from damage. 
A section of the condenser ig shown in 
the accompanying illustration, and it will 
be seen that the plates are completely 
bedded in the insulating material. 

Screwed terminals are provided on both 
sides of the condenser so that several con- 
nections can be brought together, or alter- 
natively the screws can be removed and 
a stiff wire passed right through the 
threaded hole, good contact being ensured 
by a toach with the soldering iron. 

The attractive appearance presented by 


A section through the Sangamo 
condenser. 


100,000 ohms. 
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the clean brown Bakelite moulding recom- 
mends the use of thia condenser apart 
from its reliability. No means are pro- 
vided, however, for securing it to panel 
or baseboard, but it can be supported 
quite well on the “wiring. Sangamo con- 
densers are a.product of the British San- 
gamo Co., Ltd., Ponders End, Middlesex. 
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WIRE-WOUND ANODE RESISTANCE 


The Varley Magnet Co., of Woolwich, 
B.E.18, have recently produced within 
the standard dimensions of the usual clip- 
in anode resistance, a series df wire- 
wound resistances suitahle for use in 
resistance-capacity coupled circuits. 

The winding is arranged as a spool con- 
sisting of a number of single layers with 


The Varley wire wound anode resistance. 


waxed paper insulation and the resistance 
wire is silk covered. This anode resist- 
ance is suitable for use in resistance- 
coupled low-frequency amplifiers, and: is 
obtainable in resistance values up w 
It is suppl ed - complete 
with an ebonite base piece, nickel plated 
ciips and terminals. | 
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“ Falk, Stadelmann and Co., Ltd." (8- 
93, Farringdon Road, London, E.C.1). 
68-page catalogue of Efesca components 
and Efescaphone receiving sets. 


“ Fuller's United Electric Works, 
Ltd.’ (Woodland Works, Chadwell 
Heath, Essex). - Catalogue 315 F, relat- 
ing to Sparta radio accessories. 


“J. H. Taylor and Co.” (Macaulay 
Street, Huddersfield). Reliability 
Wireless Guide No. 2, a price list of wire- 
less apparatus by reliable makers. 


“ Goswell Engineering Co., Ltd’ 95- 
98, White Lion Street, London, N.I). 
Leaflet describing the Quality electric 
soldering set. j 
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‘‘ Seagull, Limited.” (Regent House, 
kiagoa , W.C.2.) Cape of 
“ Seagull” components, including the 


choke capacity coupling and the low-loss 
tuner, 


0000 
“Rotax (Motor Accessories), Ltd.” 
(Rotax Works, Willesden J unction, 


N.W.10.) Art catalogue descriptive of 
“ Rotax ’’ wireless broadcast receiving 
equipment, dry batteries, and accumu- 
lators. 


Brain Waves of the Wireless 


Convention date (Germany) : Sept. lth, 
1923. 

The Telefunken Company describe in 
the above patent specification an antenna 
system comprising a receiving antenna 

er and one or more shielding antenna 


of larger ere 


the screening antenna or 
quarter of 


E2 


E; 


w 


3$ 


Dir:ctional aertal system. - (No- 221,825.) 


The arrow A represents the direction 
from which it is esired to receive the 
signals, while disturbances coming from 
the direction of the arrow S are to be 
eliminated. E, is the receiving antenna 
and E, the screening antenna, which is 

he same wavelength as 


E, and is also substantially similar to, 
but larger than, E, K is an aperiodic 
circuit coupling E, to E.. 
5000 > 
Variable Condenser. 
(No. 241,806.) 


Aplica aon date October 25th, 192A. 

r. J. A- i i 
above patent a variable con- 
denser in. which mercury i8 maintain 
under pressure 1n 3 compartment 
small volume 


to form 
forced 


eure on the upper 
The fixed plate of 


gists of a thin sheet of 


metal foil, carried 


Engineer. 


on the upper surface of the base F. 


The mercury is contained in a vessel 


Q 


variable condenser with mercury electrode. 


H of resilient 


rubber pad D through passages 


The pressure over the upper 
the pad D ig varied 
spindle B, 


CG resting on the rubber pad. 


Application date August 
Mr. J. Gaunt describes 


atent specification 2 tapped coil crystal 


receiver adapted to be used 


D 


material which communi- 
cates with the compartment beneath the 
1 


gurface of 
by rotating the 
which acts on a series of plates 


t & 


acoustic 


force. 
- diaphragm 


an annular 
_ manner. 


is connected 
b. 


| 


Application date 

The Western 4 
scribe in the above patent specification 
modification i 
“ Kone” loud-speaker, 
device comprising & 


cated and open, 


“To the apex of the conical 


* Kone” 


(No. 942,362.) 


August 11th, 1924. 
td 


Co., 


ber whose mass per 
progressively from 
application of the actuating 


A large direct-acting double conical 
d, one 


side of which is trun- 
is secured to 


or closed, 
in any suitable 


member @ 10 
diaphragm 


the receiver anit 7 by a ro 


The casing for the vibratory system 
: @ 


loud-speaker modification. 


frequency amplification using ter- , a . 
minals KE F or with amplification by 38 preferably made of wicker and for 
usin terminals G H. convenience is made in three parts, 4 
The set is tuned by plugs attached to frame f, a cover ©» and a rear cover g- 
the aerial A and earth B. he coils A’, The frame portion f i8 preferably woven 
B are separate, and a loading coil may over rings and i, leaving 4 central 
be inserted between the terminal sockets. opening m the rear, which is closed by 
The terminals, tappings and valve con- the portion 9; held m place by spring 
_ clips. The pasket-like cover ¢ 15 prefer- 


d as eyelets. 


Crystal receiver an 


d amplifier. 


dia- 


constructed as herein 
described, 
found to give excel- 
lent results. 

A practicable size, 
however, is one hav- 
i a diameter © 

18in. and an 
insert approximately 
Qin. in diameter, the 
insert being mace o 
thin drawing 


ing 
about 
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paper. The actual materials to be used, 
however, are not so important. 

The central portion should be made as 
light and stiff as possible, the lighter and 
stiffer the better. 


6000 


High-Frequency Signalling System. 
| (No. 241,417.) 
Application date Dec. 17th, 1924. 


Dr. Marten Johann Huizinga describes 
in the above patent specification an 
improved high-frequency signalling sys- 
tem for wireless or line telephony or 
telegraphy of the type in which there is 
no carrier-wave radiated at intervals 
between signals, that is, during the time 
that the high-frequency current is not 


modulated, no wave is radiated, or only. 


a very feeble one. According to the 
invention, a radiating circuit is connected 


London, S.W.10. 5 


(October, November, December, 1925.) 

Great Britain: 2CC, 2FK, 2FM, 2FU, 
2GY, 2JJ, 2JU, 2LZ (R/T), 2QB, 2TA, 
2VS, 2VL, 2XV, 2ZF, SFT, 5HX, 5KU, 
5SI, SWV, 5XO; B5YI, 612, 6VP, 6YU, 
6ZM. U.S.A.: 2KG, 2BL, 2AGQ, 1RD, 
1ICMX, 1AIR, 8ALF, 8ALY, 9DYY, 
WQO, WIR, WIZ® France : 8DK, 8FP, 
8GW, 8GZ, 8JC, 8NA, 8RZ, 8AIX,, 
8PKX, 8YOR. Holland: PB3, 2PZ, 
OEA, OEZ, OKS, PCLL, PCUU. 
Italy: IAS, IAU, IBW, IMT, 
IRG (r/t). Miscellaneous: B K5, 
B 2K, B 6G, SMYV, SMTN, SMUI, 
POF, 8LDR, 8CAX, 8ZB, 8MB, 7XX, 
LSI, CS.0O.K.I, EAR.2I, BZ. IBD, 
BZ. 1MC, BZ>54B, CBY, CRP. 

(O-v-1. 15ft. indoor aerial.) 

i J. B. Kaye (5BU). 

West Norwood, S.E.27. 


Great Britain: 2AEY, 2AKG, 2BL, 
2DA, 2EC, 2FM, 2GU, 2JB, 2JP, 2QB, 
2QV, ZTO, 2XV, 2ZB, 5BY, 5DK, SEC, 
5GS, 5HG, 5HJ, 5HX, 5KO, 5KU, 5LF, 
5MO, 5RQ, 5RZ, 5SI, 5SK, 58Z, 5wWQ, 
6DO, 6ER, 6FA, 6FQ, 61Z, 6JB, 6LJ, 
6PG, 6RW, 6SU, 6TD, 6UZ, 6VP. 6XG, 
6YC, 6YQ, 6YU, 6YV. G.I.: 5NJ, 
6MU. Irish Free State: 11B. France: 
TVX, 8CA, 8GI, 8JD, 8JR, 8DK, 
8DUCH, 8JC, 8IL, 8MMP, 8PEP, 
8PKX, 8PM, 8RZ, 8SST, 8TH. 8TOK, 
8XH, 8Z3. Germany: KPL, K7. I8, 
L4, W4. Norway: 1A, 4X. Finland: 
2C0, 2ND, 2NX, 5NF. Belgium: C2, 
E9, G6, K2, L9, 82, U3, V2, W3. Hol- 
land: OCZ, OGG, OPX, 2PZ, 12BB. 
Denmark: 7ZM. Switzerland: 9AD, 
SBR, 9KD, 9RNA. Yugoslavia: 7XX. 


Spain: E-IBH. Various: GB1, GB2, 
P-1AB. L. H. Thomas (6QB). 
London, N.10. 

Great Britain: 2AU, 2BL. 2BM, 


2BAV, 2UA, 2GG, 2GW, 2GY, 2GZ, 

2IV, 213, 2JU, 2KG, 2MI, 20C, 20M, 

20N, 2QC, 2RK, 280, 2ST, 2SV, 287, 

2UA. 2UV, 2VL. 2V0, 2VR, 2VS, 2V W. 

2VX, 2WS, 2X0, 2XV, 2ZA, 22X, SAR, 

5BY. 5CB, 5CF, 5CP, 5CT, 5GW, 5HT. 
A 50 


and phase. 


Wireless 
| World 


to two model points in a local oscillating 
circuit, or to two points at which the 
voltage is always the same in magnitude 


A 
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Suppression of carrier wave in intervals 
between signals or speech. (No. 241,417.) 


Calls Heard. 


: Extracts from Readers’ | 
: Logs. 


. 

. . 

Voarterecrsecacares OCP Ce et a Rd 
E 


“SIS, 5NJ, 50W, 50X, 50Y, 5PD, 5QV, 


5S0, 5SR, 5TV, 5TR, 5UL, 5UV, 5VP, 
5WX, 5XW, SXY, YK, 5YM, 52G, 
6BF, 6BO, 6CT, 6DA, 6FK, 6GW, 6HY, 


6JJ, 6JV, 6KA, 6LL, 60P, 6PL, 6PT, - 


6PU, 6TX, 6U0, 6VX, 6WG, 6WQ, 
6XR, 6YG, 6YJ, 6YK, 6YQ, 6YS, 6YT, 
6YU, 6YV, 6YW. France: 8AE, 8BF, 
8BGM, 8BN, 8BO, 8CH, 8CT, 8DK, 
SEI, 8EU, 8FN, 8GB, 8HG, 8HU, 8IK, 
8IL, 8JN, 8TOK, 8UOU, 8VO, 8VW, 
8VX, 8WAL, 8YNB, 8ZB, 8ZEB. 
Spain: EAR1, EAR2, EAR6, EARQ, 
EAR21, EAR22. Italy: 1AS, 1FP, 1GB, 
1GW, 1MT, 1NO, 1RG, 3TR, 4AS. 
Sweden: SMRG, SMTN, SMUI, SMUK, 
SMVY, SMWF, SMXU, SMYY, SMZS. 
Norway: LAIA, NW4X. Denmark : 
7BJ, TEC, 7QF, 7ZM. Belgium : K4, 
£9, 4KR, B7, J22, K14, 4YZ. Ger- 
many: K4, Y4, Y5, Z7. Holland: 
OFL, OWC, OZM. Finland: 2NCA, 
2NCB, 2NM, 2NN, 3NO, 3NU. Egypt: 
1BH, 3JJ, 300. Yugo-Slavia: 7XX, 
7XZ. Others: A3, CB8, WX5M, G4HA, 
GFUO, GFUP. J. Hum. 
(0-v-0, 0-v-1.) 


Lichfield. 


(November 29th to December 31st.) 

Great Britain: 6AH, 6YU, 6JW, 5YI 
(all telephony). U.S.A.: 1CKP, 1CMP, 
ISW, 1AXA, 18I, ICH, 1ZA, 1YB, 
1BGQ, 1AOI, 1CMX, 1AYA; IBVL, 
1AAP, 1AMD, 1GA, 2XE, 2AKY, 2AFO, 
2CKI., 2EM, 2MK, 2BIR, 2CVJ, 3YX, 
3BS8, 3BZ, SPY, 3BVA, 4JE, 4BV, 
4IZ, 4RR, 5ACL, 5ZAI, 8DGP, 8DGL, 
8BZK, 8AUL, 8DFR, 8BWW, 8ALY, 
8DTO, 8DIA, 8DEM, 9DQU, 9EJI, OFF, 
QBAZ. 9ZA, 9AVJ, 9EGH, SADO, 


JANUARY 20th, 1920. 


Energy is radiated only when the 
frequency of the oscillations of the local 
circuit, or beth, are modulated. 

As shown in one example, oscillations 
are produced by a thermionic valve con- 
nected to three points of the coil that 
forms a closed circuit with the condensers 


-C, and C, 


These two condensers are connected 


together and form a push-pull-cgndenser 


microphone. To this end a movable dia- 
phragm that vibrates with the speech 
waves is interposed between the two rigid 
plates, so that on opposite sides of the 
movable diaphragm condensers are 
formed the capacity of which is either 
reduced or increased, whilst the capacity 
of the other is increased or reduced. 

Owing thereto, the total capacity in the 
closed circuit remains the same, therefore 
the frequency of the circuit is not . 
altered. . 


9BHT, 9DNG. Canada: 1DD, 1DQ, 
1AR. Australia: SAK, 3BD, 3BM, 
2CM, 2BB, 3LM, 3YX, 5BG. South 
Africa: A6N, ASE, A4Z. Philippines: 
1HR, 1FN, NAJD, NAJI. French Indo- 
China: 8LBT, 8QQ. New Zealand: 
2AC, 2XA. Mexico: LAA. Brazil: 5AA. 
Argentine: FH4, Scandinavia: SMXU, 
SMZZ, SMUV, SMZS, SMUI, SMVJ, 
5NB, 2NX, 2NN, 2CO, LAIA, LA4X, 
SGT, SKA. Various: GFUP, NTT, 
GHA, EIBH, IDH, PC7, LX1, DA, 
4AV, NEQQ, I2BB, LS1, EGEH, BER, 
SCS, DIBT, NDX, FEA2. 
G. S. Samways. 


Dublin. 


(December 7th to January 4th.) 

Australia : 3X0, 6AG. New Zealand : 
4AR, 4AV. Japan: 1PP. Honolulu: 
6BUC. South Africa: A4Z, A6N. 
Canada : 1DQ, 2BG, 3KP. Brazil: 1AB. 
Porto Rico: 4JE. Palestine: 6ZK. 
U.S.A.: 1AAP, 1ACI, 1ACW, 1AEI, 
1AGQ, 1AGS, 1Al1U, 1AJO, 1AMF, 
1ATJ, 1ATV, 1AWB, 1BAD, 1BDH, 
1BIG, 1BGC, 1BS, 1BXF, 1BXH, 1BYX, 
1BZ, 1CAB, 1CAW, 1CI, 1CKP, 1CMP, 
1CMX, 1CO, 1COE, 1GR, 1HJ, lI, 
1SW, 1XM, 2AAN, 2ACP, 2ACS, 2ACY, 
2AJQ, 2ANP, 2BL, 2BW, 2BWA, 2BXJ, 
2CRB, 2CUB, 2CXL, 2CYX, 2HH, 
2KG, 2KR, 2KU, 2MK, 2MU, 2QU, 
2RW, 2TP, 2UK, 2XQ, 2ZT, 3AQL, 
SAUV, 3BMZ, 3BTA, 3BWT, 3SBVA, 
3CEL, 3DH, 3HG, JO, 3JW, 3LJ, 
3LW, 3PS, 3SK, 3TE, 3ZR, 32M, 
3AVK, 4ES, 4FA, 4RM, 5ACL, 5AFD, 
5AGN, 5ALZ, 5ATT, 5FC, 5JF, SMI, 


5VA, 5YD, 5ZAI, 6CGV, 601, 7GR, 


7UZ, 8AC, 8ADE, 8AFQ, 8ALS, 8ALU, 
8AME, 8BAU, 8BD, 8BDC, 8BI, 8BKM, 
8BPL, 8BWW, 8CNX, 8DAA; 8DAN, 
8DGJ, 8JO, 8UL, 8AZL, 9BFP, 9BHI, 
9BHT, 9BNA, OBUP, 9BVH, 9BZI, 
9CIP, SDBB, 9DZ, 9EJI, 9XI, 9ZT. 
Madeira: P3FZ. Russia: RCRL, RRP. 
Morocco: 1ZV, AIN, MAROC. Un- 
known: 3EX, EGEH, FT1, ZSF2, L&C, 
SP, LIJW. 
D. M. and D. F. O’Dwyer. 

(0-v-1. 25 to 50 metres. 


a 
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Definitions of Terms and Expressions commonly used in Wireless - 


Telegraphy and Telephony. 


This section is being continued week by week and will form an authoritative work of reference. 


Resistance-Capacity Coupling. A method 
of connecting the three-electrode valves 
of a resistance amplifier in cascade by 
means of resistances. A high resist- 
ance of the same order as the internal 
impedance of the valve is connected be- 
tween the positive terminal of the high- 
tension battery and the pe of each 
valve. The signal oscillations which 
have been amplified by any one valve 
flow through the plate resistance of 
that valve, and in consequence an oscil- 
lating potential is set up across the 
resistance. This oscillating potential 
is applied to.the grid of the next valve 
in the series through the medium of a 

d condenser, which allows the oscil- 
ations to pass but prevents the H.T. 

voltage from reaching the grid. A 
grid leak is connected between the grid 
and the negative end of the filament 
in order that the grid shall not accu- 
mulate too large a negative charge and 
render the valve inoperative. 

A coupling of this kind is particu- 
larly suitable for low-frequency ampli- 
fication, as it gives equal amplification 


Resistance-capacity coupled valves. 


for all audio-frequencies and is thus 
conducive to distortionless amplifica- 
tion. It is also suitable for high-fre- 
quency amplification for the longer 
wavelengths, i.e., from 1,000 metres 
upwards. It does not give good ampli- 
fication at short wavelengths because 
a large proportion of the signal osc'l- 
lation is by-passed over the resistance 
by the inter-electrode capacity of the 
valves. On account of the potential 
drop across the resistance higher plate 
voltage supply is necessary than with 
er types of coupling. 


HT. 


Resistance Drop. The potential drop 
in a circuit, due to the resistance, 
which occurs when a current flows. 


This is given by the product of the cur- 


the resistance. 
See PR loss. 


rent an 
Resistance Loss. 


= Resistivity. See Speciric RESISTANCE. 


Resistor. A conductor having consider- 
able resistance introduced into a circuit 
for the purpose of adding resistance. 


Resonance (in electric circuits). Reson- 
ance is said to occur in an electric 
circuit when an alternating potential 
whose frequency is equal to the natural 
frequency of the circuit is applied to 
its ends. Resonance can only occur in 
a circuit which possesses both induct- 
ance and capacity, and ‘‘ complete re- 
sonance’’ is said to take place when 
the frequency is such that the inductive 
reactance ig exactly equal to the capa- 
city reactance. Since these two quan- 
tities ara opposite in sense (the former 
represents a lagging current and the 
latter a leading current), the resultant 
reactance of a circuit in complete re- 
sonance is zero, and therefore the cur- 
rent drawn from 4he supply is in phase 
with the voltage. 

If f is the frequency, L the induct- 
ance in henries, and C is the capacity 
in farads, then the inductive reactance 
is 2¢fL ohms, and the capacity re- 
actance is 1/2xfC ohms, and, since 
these are equal when complete reso- 
nance occurs, the frequency of reso- 

1 


nance is given by /=———ycles per 

. — 2x /LC 
second, which is the natural frequency 
of the circuit. A circuit which has L 
and C adjusted to give resonance at 
a certain frequency is said to be (uned 
to that frequency. Wireless communi- 
cation is based upon this property of 
electric circuits. 


The properties of a circuit tuned to. 


resonance depend on whether the in- 
ductance and capacity are connected in 
series or in parallel. For series con- 
nection the impedance of the circuit 
is a minimum when adjusted to reso- 
nance, being equal to the ohmic resist- 
ance R, whereas for parallel connection 
of the inductance and capacity the im- 
pedance is a maximum when the circuit 


e 


is adjusted to resonance, being equal 
to L/CR, where R is the resistance 
of the inductive portion, the condenser 
being assumed to have negligible re- 
sistance. See Resecror Crkcoit. 


Resonance Curve. A graph showing the 
relation between current and frequency 
in a circuit of fixed inductance and 
capacity, a constant voltage at varying 
frequency (or wavelength) being 
applied to the ends of the circuit. For 
a sertes circuit the current reaches a 
maximum value at the frequency of 


CURRENT 
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FREQUENCY 
2u JLC 


Typical resonance curve of a series cir- 
cuit at constant voltage. 


resonance, and for a parallel circuit it 
reaches a minimum value at the fre- 
quency of resonance. The sharper the 
peak shown at the point of resonance 
the more selective is the circuit for 


wireless tuning purposes. See 
RESONANCE. 

Resonating Circuit. See OSCILLATING 
CIRCUIT. 


Retroaction. See REACTION. | 


Retroactive Circuit. See REGENERATIVE 
CIKCUIT. 


R.F. Abbreviation for radio-frequency. 


Rheostat. A variable resistance for con- 
trolling the current in a circuit, e.g., 
filament rheostat. 


R.M.S. Abbreviation 
square. 


Ront-mean-square Valuc. The effective 
value of an alternating current, volt- 
age, etc., based on the average heating 
value or energy value of an alternating 
current. See ALTERNATING CURRENT. 

Rotary Converter. An electrical machine 
with a rotating armature for convert- 
ing alternating current into direct cur- 
rent or vice versa. The armature is 
similar to that of an ordinary D.C. 


A 5I 


for root-mean- 
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Dictionary of Technical Terms— | 
dynamo or motor, but carries slip rings 
as well as a commutator, both slip 
rings and commutator being connected 
to the same winding. The machine is 
run as an A.C. synchronous motor, 
being supplied with A.C. through the 
slip rings, and D.C. is drawn from the 
commutator (or tice versa). 


Rotating Vectors. A rotating vector is i 
- straight line which rotates with con- 
stant angular velocity about one end. 
Such a straight line can be made to re: 
present fully an alternating current or 
voltage which obeys the sine law. The 
vector rotates about its end at a speed 
equal to the frequency of the alterna- 
ting quantity, and the length of the 
vector is drawn to some scale to repre- 
sent the amplitude or magnitude of the 
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(Above) Sine curve devel- 
oped from a rotating 
vector OA. OB = instan- 
tanecus value of the 
current, _ 


(Left) Current vector OA 


iagging behind voltage 
vector OV by an angle ¢. 


ASIN® 


current or voltage. The projection of 
the vector on a vertical straight line 
then represents the instantaneous value 
of the current or voltage at any instant, 
and the angle which the vector makes 
with the horizontal straight line repre- 
sents the phase angle of the alternating 
quantity at that instant: The vector 
makes one complete revolution for each 
cycle of the alternating current. 

The current and voltage in a circuit 
can be fully represented both as re- 
gards their magnitudes and their phase 
relation by two rotating vectors, one 
representing the current and the other 
representing the voltage. The lengths 
of these vectors may be drawn to some 
scale to represent the effective values 
‘of the respective alternating quantities 
the angle between them being equal to 
the angle of phase difference between 
the current and voltage. If V and A 
are the lengths of the voltage and 
current vectors respectively, and ¢ is 
the angle between them, the power in 
the circuit is VA cos ọ watts; but 
A cos 9 is that component of the cur- 
rent vector which is in phase with the 
voltage vector, and is therefore called 
the power component of the current. 
The other component, A sin 9, out of 
phase with the voltage by 90° (in 
quadrature), does not represent any 
power, and is called the wattless com- 
ponent, 

Alternating voltages, etc., which are 
to be added together must always be 
added vectorially, f.e., by vectors. See 
VECTOR Sem and VECTOR DIFFERENCE. 


S 


Saturation (magnetic). The condition 
which occurs in iron, etc., when mag- 
netised to such an extent that further 
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Saturation Curve. 
S.C.C. 


Screened Aerial. 


Screening Effect. 


. screen. 


Secondary Battery. 


Secondary Cell. 


Selectivity (of a wireless receiver). 


“Wireless. 
World 


increase in the magnetising force H 
does not make any appreciable dif- 
ference to the flux density produced in 
the iron, Saturation point is that 
point on the B-H curve where the slope 
suddenly becomes less steep as- the 
value of H is increased. See B-H 


CURVE. N 


Saturation Current (of a valve). As the 


anode voltage of a thermionic valve 
is increased the anode current or plate 
current increases also,up to a certain 
limiting value, beyond which it ceases 
to increase for further increase of 
anode voltage. This limiting value is 
called the ‘‘saturation current ”° and 
sometimes in the case of hard valves 
the “ emission.” 


See B-H Curve. — 


Abbreviation for single cotton 
covered. 


An aerial beneath which 
is spread a network of wires to act as 
“a counter poise. 


A sheet of metal placed 
between two pieces of apparatus, where 
one or both of them carry oscillating 
currents, will prevent one from affect- 
ing the other inductively on account 
of the eddy currents set up in the 
If the screen is earthed it will 
also prevent any electrostatic inter- 
action between the two pieces of 
apparatus. See also MAGNETIC SCREEN. 


A battery of accu- 
mulators or secondary cells. 


A cell in which suitable 
electrodes are immersed in an electro- 
lyte so that an electromotive force is 
exerted and a potential difference is 
set up between the electrodes. The 
special feature of a secondary cell is 
that when it has been discharged and the 
chemical changes in the cell have been 
completed, the cell can be recharged 
electrically by driving a current the 
reverse way through the cell and so 
reconverting the chemicals to their 
original state. The lead-acid accumu- 
lator is the most common example of 
a secondary cell. Sometimes called a 
“storage cell.” Compare PRIMARY 
CELL or SECONDARY EMISSION. 


Secondary Electrons or Secondary Emis- 


sion. /lectrons which are given off by 
the anode or plate of a thermionic 
valve when the ordinary stream of elec- 
trons from the filament (known as 
B electrons ”) strike it with a 
sufficiently high velocity. The resultant 
plate current is given by the difference 
between the primary electrons and the 
secondary electrons, See DYNATRON AND 
KENOTRON. 


Secondary Winding. That winding of a 


transformer which gives out electrical 
energy. This is quite independent of 
whether the voltage across it is greater 
or less than that across the other 
(primary) winding. 

The 
degree to which a receiver is capable of 
selecting one particular wavelength to 
the exclusion of others; sometimes re- 


Selenium Cell. 
‘selenium and used for wireless trans- 


Self-Capacity (of 


Self-Heterodyne. - 


Geese 


: Clue ‘No. 
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ferred to as ‘‘ sharpness of tuning.” 
A receiver in which the degree of selec- 
tivity is low is said to have “ flat 
tuning ” or to be “flatly tuned.” The 


‘degree of selectivity depends upon the 


sharpness of tha resonance curve of 
the tuned circuit : the lower the decre- 
ment of the oscillatory circuit the 
sharper is the tuning. Selectivity is 
greatly increased by having more than 
one tuned circuit. See INTERMEDIATE 
Cracurir. 


A small cell made up of 


mission of photographs, etc. The 
resistance of the cell varies according 
to the amount of light falling upon it, 
so that variations of light intensity can 
be converted into cerresponding varia- 
tions of current in a circuit. 


coils). Electrostatic 
capacity exists between the consecutive 
turns of all inductance coils used for 


wireless tuning purposes and also he- 


tween the various layers where nulti- 
layer coils are used. This is correctly 
called the ‘‘ distributed capacity ° of 
the coil, but its effect is in some 
respects similar to that of a concen- 
trated capacity connected across the 
ends of the coil, for instance, a coil 
without a condenser connected across 
it is tuned to a definite wavelength 
called the natural wavelength of the 
coil. The self-capacity of the coil is 
defined as the equivalent concentrated 
capacity which would give the same 
wavelength when connected across a 
coil of equal inductance but without 
any distributed capacity. 

The  self-capacity or distributed 
capacity itself does not account. for any 
loss of energy in a coil. The losses 
which usually occur in coils of high 
self-capacity are due to dielectric losses 
in the insulation between the turns and 
layers of the coil. 


See ENDODYNE. 
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HIDDEN ADVERTISEMENTS 
COMPETITION. 


The “ Wireless World” Hidden Adver- 
tisements Competition, which is proving 
extremely popular among our readers, 
will be continued weekly until further 
notice. Below are given the solution and 
the names of the prizewinners in the 
competition of January 6th, 1926. 


Name of Advertiser. Page 
1 Powyer-Lows Co., Ltd. i oe 23 
2 Seagull, Ltd. = vr ia eo Atl 
3 General Radio Co., Ltd. . .. 30 
4 Mullard Wireless Service Co... ae) I 
5 Edison Swan Electric Co., Ltd. .. 18 
6 S. A. Lamplugh, Ltd... os aac SS 


The prizewinners are as follow :— 


. W. Robinson, Jun., Manches .. £5 
. R. Caldicott, Path .. = ja 2 
M. H. Raphael, Paris ae I 


Ten shillings each to the following four : 


F. Blackburn, Burnley. 
F. J. Yamal, Bloxwich. 
J. Purdie, Glasgow. 

H. J. Holmes, Watford. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence shoald be ad jrezsad to the Elitor, “Toe Wireless World,’’ Dorset House, Tador Street, E.C.4, and must be accompanied by the writer's name and address. 


“A PROPRIETARY NAME.” 


_‘Bir,—In reference to the paragraph headed as above, in your 
issne of December 30th, we submit that your information is 
both incorrect and misleading. 

There can be no proprietary right to the word ‘ Leclanché,”’ 
which has been an accepted electrical term for upwards of 30 
years, used in a descriptive sense. 

Reference +o an early catalogue of ours dated 1899, and to 
qaen issues, reveals the constant and general use of this 
word. , 

Will you kindly give the same prominence in your journal to 
this statement of ours that has been given to that of which we 
complain ? 

H. CLIFFORD PALMER, Manager Publicity Organisation, 

The General Electric Co.; Ltd. 

London, W.C.2. 


Sir, —In the issue of The Wireless World for December 30th 
t is noted you specify the word “ Leclanché ” as applied to 
ells and batteries is the proprietary trade mark of Messrs. 
Ripaults, Ltd. We shall be glad to learn as to whether or not 
ths claim is really valid, since the term “ Leclanché ” as 
applied to manganese carbon cells has been in common use since 
the introduction of this type of element about the year 
A.D. 1868, and we shall.be glad to hear from you re this. 
F. H. HOLYDAY, 
Manager Plant and Battery Dept., 
The Edison Swan Electric Co., Ltd. 

Ponders End, Middlesex. 


MICA COUPLING CONDENSERS. 


_ Sir —We observe that your correspondent, Mr. W. D. Braid, 
m speaking of mica coupling condensers of 0.15 mfd. capacity 
approximately, expresses himself as dissatisfied with British 
manufacturers and their prices. 

We would like to draw your correspondent’s attention to the 
fact that we are always prepared to quote and supply con- 
densers of any value and we can assure him that there is no 
need to apply to importers of American condensers. We feel 
sure that he will appreciate that the ease in obtaining an 
article from the retailer is naturally in proportion to the 
demand. THE TELEGRAPH CONDENSER CO., LTD. 

Kew Gardens, Surrey. pp. H. W. COLE. 


Sir,—Your correspondent, Mr. W. D. Braid, who bemoans 
_ his inability to obtain large mica-dielectric condensers, presum- 
y for use in constructing a resistance- or choke-coupled L.F. 
amplifier, should turn his attention to the method recently de- 
scribed by Dr. Kroncke in The Wireless World. He would find 
that high-capacity condensers are by no means necessary, while 
these amplifiers compare more than favourably, from every 
point of view, with the more conventional types. The low 
initial and upkeep cost is a great point in their favour. 
C. B. OTWAY. 


'! The Wireless World, Sept. 23rd, 1925. 


INTERFERENCE FROM MAINS AND GENERATORS. 

Sir, —On a recent Saturday I helped a friend to install a four- 
valve receiving set in his home in a little country town known. 
as Settle, in the West Riding of Yorkshire. On trying out the 
set we found that reception was absolutely spoilt owing to 
the activities of an electric lighting plant about 75 yards from 
the house. When we started to make the set we did not expect 
to cut out this plant absolutely, but we really did not think 
that it would so seriously affect reception. The sound in both 
headphones and loud-speaker resembled the exhaust of a gas- 
engine and was regular and continuous. 7 

‘After trying out the set thoroughly we went to the houses 
of one or two people who had receiving sets in the vicinity 
and there discovered that the same conditions had to be con- 
tended with, and were informed that various attempts had been 
made to obviate the nuisance but without any appreciable 
success. 

The town of Sedburgh has about 2,600 inhabitants, and as 
far as I could make out there are only about 18 receiving sets in 
the place, and the reason for this is that people are afraid to go 
to the expense of buying a set when reception is practically im- 
possible. Perhaps I ought to say “clear ’’ reception, as on the 
set I helped to install reception was loud, but was ruined by 
the beat of the engine. 

I should be extremely obliged if you or your readers would 
suggest some method by which I could improve matters on 
the receiver, or, alternatively, whether the B.B.C. have power 
to force the owner of the electric lighting plant to improve the 
same so as to meet present-day conditions, 

Settle. A. GRAHAM. 


Sir,—A neighbour recently installed a small rotary rectifier 
for battery charging, and I find that when the machine is run- 
ning reception on the waveband 70 to 20 is rendered quite 
impossible. - Signals are obliterated by a low-frequency buzz 
and London experimenters may judge its intensity for it blots 
out the powerful signals from the Post Office station at Dollis 
Hill. The reception of KDKA is out of question when the 
battery charger is in operation. ‘There is no interference on 
the broadcast band of wavelengths, but on the termination of 
broadcasting, when I switch over to my short-wave set, my 
neighbour switches on the machine and usually keeps it run- 
ning all night. 

Can the Post Office step in and help me by exercising their 
recently acquired powers with regard to the control of ether 
waves whether or not they are used as a means of commmni- 
cation? 

Perhaps some of your readers can suggest a method of elimi- 
nating this form of interference. G. M. G. 

London, 


———— = ee 


sufferers from this form of perpetual “interference factory,” 
and I am very pleased to see that you have brought up this 
subject. 

In our little village here there is a ‘rag time” supply of 
electricity purveyed to the consumers by means of a real 
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“ Heath Robinson ” style of overhead system. The amount of 
interference caused by induction to a large number of wireless 
listeners is simply appalling. 5XX can just be received through 
the mush, and tbe reception of short wave stations is quite out 
of the question. The proprietors of the concern simply ignore 
all requests to abate the nuisance, which could be done quite 
easily at the cost of a few shillings.. ' 


There is little doubt that the only way of dealing with this: 


form of nuisance is by legislation, and there is a sufficient 
majority of wireless listeners now to warrant this. G-2LZ. 
Essex. i 
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THE WORK OF THE AMATEUR. 


Sir,—With reference to the- letter in your issue of December 
0th from ‘‘ A.S.C.,’’ is it not time that a stop was put to the 
cant which is being written concerning the value of the work 
carried on by the average wireless amateur? It is agreed that 
a small percentage of sa-called amateurs (in reality profes- 
sionals, or practically so) can do good work and should receive 
encouragement, but on the other hand, well over 90 per cent. 
of the home constructors are incapable of accurately observing 
the results of the most elementary experiments. Their only 
object in constructing sets is to be able to receive broadcast 
programmes at the minimum expense, as ‘‘ A.S.C.” so guile- 
Jessly points out. That they are robbing the genuine experi- 
menter of his just reward is apparently no concern of theirs. 

With reference to Captain Eckersley’s “ Don’t do it!” plea, 
may I point out to “ A.S.C.” that Captain Eckersley has 
repeatedly suggested the remedy for * oscillation.” Allow a 
factor of safety. If two valves will just do the trick with the 
assistance of critical reaction and a worried look, use a third 
valve and avoid the necessity for oscillation and face massage. 

: Cc. W. 


THE “HOME MAKER.” 


Sir,—Evidently Mr. Eckersley does not believe in following 
the advice he so kindly gives to others, for only a few weeks 
ago he was writing about a wonderful set he constructed for his 
father-in-law. My advice to Mr. Eckersley is, Practise what 
you preach. W. F. BEAMISH. 

Wallington. 


medame 


Sir, —I venture to endorse your excellent article and 
“ C.H.S.’s ” letter in the January 6th issue of Zhe Wirelegs 
World on what Captain Eckersley says about home makers. 


Prominent personalities in Russian amateur wireless. 
actual laboratory in which Professor A. S. Popoff conducted his early experiments. 
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JANUARY 20th, 1920. 


My own experience is this :—Starting with a crystal set (factory- 
made), I was bitten by the ‘‘radio bug °? and lured on by 
cleverly worded advertisements (which, I am bound to say, were 
neirly always justified as regards the quality of the article 
advertised), and I now find myself in possession of— 

(1) A moderately efficient four-valve set (home-made) and all 
necessary adjuncts. l 

(2) Variable hook-up set for experiments. 

(3) A large bexful of odd parts. 

This, I find, has cost me about £60, of which £55 was spent 
on British-made goods. 

I don’t know how much a factory-made set would have cost, 
but it seems to me that the manufacturers haven't much to 
grumble at. If they have, why do they sell separate paris? 

Geneva. í G. D. M. 
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CLICKS FROM ELECRIC CLOCK MOVEMENTS. 

Sir,—In your last issue, on your “ Readers’ Problems `° page, 
şou reply to a reader who complains of a click emitted by his 
foud-speaker every time his electric master clock operates. This 
“ unusual cause of interference ° was of interest to me, because 
I have a similar installation and have experienced exactly the 
same difficulty. 

In an endeavour to cure the trouble I connected the largest 
fixed condenser I had (1 mfd.) across the clock terminals, and 
this materially improved matters. 

My clock leads are ordinary bell wire, not sheathed and 
earthed. R. G. M 

Birmingham. 


AD 


L.F. TRANSFORMER IMPEDANCES. 


Sir,—Now that more is known concerning the matching of the 
impedances of the valves and the transformers in J..F. amplifiers 
for maximum results, surely it is time that manufacturers gave 
the impedance at a definite frequency of the primary and 
secondary in their advertisements, 

Four to one, or 3 to 1, conveys nothing really, since one 
make of the latter ratio could easily be more efficient in every 
way than a 4 or 6 to 1 of another make, due to more suitable 
impedances for the valve being used. E. BOTTOMLEY. 

Manchester. 


RADIO RESEARCH IN RUSSIA. 


Amid all the vicissitudes im which 
Russia has been involved during recem 
years, research work in wireless has been 
carried on with astonishing persistency. 
The amateur’s position was never stronger 
than it is to-day, interesting evidence of 
which is afforded by the thriving state of 
the radio societies. The accompanying 
photograph was taken recently in the 
laboratory of the ‘‘Aeroradiochemistry ” 
Club at Kronstadt, and shows several cele- 
brities in Russian wireless affairs. On 
the extreme left is Mr. D. N. Rybkin, who 
was the associate of Prof. A. 8. Popoff 
when that noted research worker was ex- 
perimenting with wireless nearly thirty 
years ago. Next to him is Mr. P. M. 
Lukyanoff, President of the Radio Section. 
Nearer the camera are Mr. O. Banyevitch, 


loff, his assistant. . 

The College conducts regular courses in 
wireless and, has a membership numbering 
about 9,500. A wireless museum has been 
opened. 
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Director of the Laboratory, and Mr. Boko- . 
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Questions should be concisely worded, and 


A Simple Method of Improving 
Loud-speaker Quality. 

I was very interested in the circuit given 
in your December Qnd issue for ob- 
taining alternative grid and anode 
rectification, but I wish to build a 
l-r- receiver, employing @ plug-in 
H.P. transformer, and desire, if pos- 
sible, to include a simple ER OP 
arrangement for, alternative grid oT 
anode rectification, and should be 
glad to know sf it is possible to do 

this when using an H.F. transformer. 

H. S. K. ` 


It is perfectly feasible to include the 
switching arrangement you suggest when 
wing an H.F. transformer, and the cir- 
stus'ly tecomes very simple indeed, 
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far more so than when using any other 
fom of H.F. coupling, since auxiliary 
spparatus such as F. chokes, etc., are 
unnecessary, and an existing receiver 
an H.F. transformer can be 
at the cost of a single-pole 


soldering iron. 
illustrate in Fig- 
planatory. With regard to the value of 
tive grid bias necessary to cause the 
ve to act as an anode rectifier, this 
depends on the characteristics of the par- 
ticular detector valve used, and it is well 
to prorice oneself with a 9-volt tapped 
grid bias battery- It is suggested that 


; ” Pig. i.—Circuit connections for obtaining 


“The Wireless World” 


Conducts a Free Service of Replies to Readers’ 


Information Department 
Queries. 


headed “ Information Department.” Each separate question must be accompanicd by a 


stamped addressed envelope for postal reply. 


id rectification be used when tuning in 
distant stations, whilst on the local or 
high-powered stations a very marked in- 
crease in the quality given by the loud- 
speaker will be obtained by changing over 
to anode rectification. 

ooo0oo0 


Causes of Flat Tuning. 
Why is it that the selectivity of a single- 
valve receiver employing anode recti- 


fication is greater than when grid | 


rectification 18 employed, and the 
selectivity of either of these arrange- 
ments is greater than obtainable with 

. a crystal receiver? .G. 
In the case of a valve employing 
‘bottom bend ”’ or anode rectification, 4 
negative bias is placed on the grid in 


H.T.+ 
\ H.T. + 


imfd 


grid or anode rectification. 


order to bring the operating point on the 
sharpest portion of lower curve of the 
grid volts—anode current characteristic 
curve. One of the © by-products ”’ of this 
negative bias on the grid is that all grid 
current (which is, of course, the cause 
of flat tuning in the grid coil of a valve 
employing grid rectification) is effectively 
stopped, and so sharp tuning results. In 


the case of a crystal receiver or of a 


erystal rectifier connected to an H.F. 
amplifier, it must be remembered that a 
crystal connected in series with a pair 
vf telephones, or the primary of a low 
frequency transformer, is shunted directly 
across a tuning coil and actually draws 


enorgy from the coil in the form of a 
current passing through crystal and tele- 
phones, and this withdrawal of energy 
‘“damps down ” the oscillations set ‘in 
the coil by incoming signals, and any in- 
terference with the free oscillation of a 
tuning system in this matter has a con- 
siderable effect in flattening tuning. In 
the case of a valve rectifier, the damping 
produced by grid current can be counter- 
acted by the judicious stimulation of 
oscillations by a careful use of the reac- 
tion coil. 
0000 


Selective Three-valve Circuit. 

I wish to build a three-valve receiver 
seh aed one H.F. stage, but in 
order to improve selectivity desire 
to employ a loose-coupled aerial ciT- 
cuit. I presume, however, that in. 
order to ensure stability I shall have 
to control the grid of the H.F. valve 
by means of a otentiometer, and 
your advice in this respect would be 
greatly appreciated. G. J. H. 


In the case of the conventional re- 
ceiver employing an H.F. stage plus re- 
action, it will be found that in most cases 
a direct-coupled aerial circuit is ‘em- 
ployed, and it ig usua ly only the damp- 
ing effect of the aerial which “ holds 
down ” the rece'ver and prevents it from 
bursting into uncontrollable oscillation. 
This is really an inefficient arrangement, 
since it prevents us using & coupled aerial 
circuit in order to improve our selec- 
tivity. Many readers get over the diffi- 
culty by employing . 4 
aerial circuit, and bring about stability 
by using a potentiometer to give a slight 

sitive bias to the grid of the H.F. 
valve, thus introducing damping into the 

rid circuit. Whilst ‘this certainly stabi- 
fises the receiver, it is a most inefficient 
method, since in most cases it reduces 
the efficiency of the H.F. stage so much 
that the valve is practically a passenger, 
and better results could be obtained by 
dispensing with it altogether. In addi- 
tion, the fact of grid current being per- 
mitted to flow in the grid circuit of the 
H.F. valve flattens the tuning of this 
circuit and incidentally rejoices the heart 
of the manufacturer of H.T. batteries. 
The correct method of setting to wor 
is to eliminate the cause of the instability 
by neutralising the stray capacities a380- 
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ciated with the H.F. valve, rather than — 
to employ such doubtful palliatives as | 


potentiometer control. The circuit which 
we illustrate in Fig. 2 will, if correctly 
sei up, prove to be a remarkably efficient 
and selective arrangement, since. we 


obtain selective tuning both in our aerial - 


circuit and in the coupling between tho 
H.F. and detector valves. If it is de- 
sired to cut down the nu 
an aperiodic aerial coil, which there 
are quite a number on the market, may 
be used instead of tuning the aerial cir- 
cuit. In the circuit which we illustrate 


er of controls, 


Wireless _ 
_ ..World , 


also in frequency, the latter ranging from 
a few hundreds to several thousand com- 
plete cycles per second, it might appear 
at first sight that the answer was obvious, 
namely, that the A.C. or varying fre- 
quency was flowing through the loud- 
Speaker windings. Since the loud-speaker 


is connected in the plate circuit of the 
final valve, this would mean that A.C. 
was flowing through the filament—anode 
path of the valve, but since we know that 
the correct definition of an alternating 
current is a current haying its direction 
of flow and magnitude constantly changed, 


a singlé switch is incorporated for giving 
optional direct or loose coupling. With 
regard to the construction of the’ H.F. 
transformer, it is recommended that the 
details given on page 532 of our October 
21st issue be closely followed out. 
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Methods of Measuring Capacity. 

l have recently been given a fixed vari- 
able condenser designed for shunting 
across the output of a receiver, l 
am told that this is an ex-Govern- 
ment instrument and it is marked 
in “Admiralty units." Can you 
explain what ts meant by an Admir- 
alty unit? B.F.H. 

An “Admiralty unit,” otherwise known 

as a “jar,” represents the capacity of a 

Leyden jar of certain standard dimen- 

sions. One jar is approximately equal to 

0.001 mfd. Thus, the 0.0005 mfd. vari- 


able condenser used almost universally © 


to-day in wireless receivers might be 
described as having a capacity of half a 
jar. 

o000 


Anode Current. 

I shall be pleased if you can answer the 
following query in order to settle an 
argument between myself and a 
friend, The query is as to the nature 
of the current flowing through the 
loud-speaker windings; is it D.C. ‘or 
A.C.? J. S. T. 

Since we know that the current flowing 
through the loud-speaker windings is con- 
stantly varying, not only in amplitude but 
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Fig. 2.—Selective three-vaive circuit. 


this would mean that during half of gach 
complete cycle electrons would be flowin 

from the highly positive plate to the fila- 
ment, which we know is impossible. 
The actual explanation is, of course, that 
the current flowing in the loud-speaker 
windings is a pulsating current, the defi- 
nition of this latter being a current which, 


although rising and falling (not neces- 


sarily regularly), always remains on ane 
side of the zero line, and never reverace ita 
direction. This holds true only when 
actual musie or speech is being im- 
pressed on the carrier wave of the trans- 
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mitting station during the time that tho 
microphone is in operation, the pulses 
varying both in amplitude and frequency 
in sympathy with the volume and pitch of 
the sound picked up by the microphone. 
During the time when there is silence in 
the studio, or when no transmission is 
being picked up by the aerial, the pulsat- 


. Ing current gives place to the steady D.C. 


anode current passing through the out- 
put valve and loud-speaker, upon which, 
of course, the pulsations are super-imposed 
when actual speech or music is being radi- 
ated by the broadcasting station to which 
the receiver ıs attuned. In the case of a 
loud-speaker coupled to a receiver through 
the intermediary of an output transformer 
or choke filter circuit; no current flows 
through the loud-speaker windings when 
no actual traysmission is taking place, 
whilst pulsating current commences to 
flow only when the microphone gets into 


action, 
cooo 


Loud-speaker Resonance. 

I have just completed a four-valve re- 
cewer, using 0.06 ampere dull emitter 
valves throughout, and whilst results 
are eminently satisfactary when 
using the loud-apeaker on a lony 
extension lead in another room, I 
find thut if the loud-speaker is placed 
on the same table as the set, it com- 


mences to emit a soft moaning sound: 


which speedily huilds up into a wid 
shrieking, and all my efforts to cor- 
vect the troulde have proved un- 
availing, and I am writing to ask if 
you can assist me in tracing this very 
disqitetening trouble to its lair. 
| ° P.H.R. 

This trouble is one concerning which 
readers are constantly puzzled, and it is 
easily traced and remedied. The primary 
cause is that the type of valves you 
mention have a very thin and fragile 
filament, which is easily set’ into mech- 
anical vibration by accidental`jọlting, this 
giving rise to the familiar ‘‘ micro- 
phonic °? noises associated with dull 
emitters. When the lond-speaker is placed 
near the set the sornd waves from it, 
by striking the glass envelope of the 
valves, set the filaments into mechanical 
vibration, ‘which, by producing a sym- 
pathetic variation in the plate current, 
causes a low howl to be emitted by the 
loud-speaker. This howl, by causing 
fresh sound waves to strike on the valves, 
is again repeated hack to the loud- 
speaker via the symnathetic plate current 
variation, and gradually a roar builds 
up, which only ceases when the loud- 
speaker is moved to a sufficient distance 
from the receiver to prevent the sound 
waves agitating the valves. The pbeno- 
menon is analogons to the shrieking set 
un by holding the earniece of a post 
office telenbone close to the micronhone, 
which is technically known as “ blasting.” 

The best remedv when valves are 
mounted on the panel is to use anti- 
microphonic valve holders. Yn modern 
receivora where valves are enclnced ‘neide 
the cabinet the trouble is less prevalent, 
bnt from all points of view it is desir- 
able to use special valve holders with the 
type of dull emitters you mention. 
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readers are eens: before making use of them, to satisfy themselves that they 


AN UNEXPLORED FIELD. 


HAT has become of the amateur of the ‘‘ good 
old days,” as we sometimes hear them referred 
to, who found all the pleasure in wireless which he 


source of enjoyment has also disappeared. At one time 
the recording of Morse signals: with various forms of 
recorder was a branch of wireless which was always 
popular. To-day, however, broadcasting seems to have 
eclipsed or smothered the former interests, not, we 


desired without the aid of broadcasting? believe, because they are any less fascinating in 

To- day we believe that, apart COOCOOCOOCOVOOCOCOPOOCOCOOCCOROCOODOCOOCOOOOROCOOCOOO themselves than they were, but 

from the transmitters, there are not CONTENTS. rather because they were swept 

i j Morse in - ' i i r 

, many who listen in to ) PAGE aside when the avalanche of 

preference to telephony, and yet EDITORIAL Views 113 broadcasting began, and have since 
for the inquisitive mind there is Aw EasıLy Burrr Lovp-Sreaker Ser 114 been forgotten. 

often a much greater variety and m By A. J. Edgewood. We believe that an occasional 

Tae Hartiey Cikcuit 117 i : 

interest in identifying the source By F. M. Colebrook. hour spent in the occupation of 

of the multitude of Morse signals Reapers’ NOVELTIES 120 learning the Morse code would 

which can be heard at any time k CIRCUITS IN THEORY AND io never be regretted, and that it 
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of the day or night. Only recently 
we were talking to a reader who 
informed us that he derived com- 
paratively little pleasure from 
listening in to broadcasting ‘since 
he had taken the trouble to learn 
to read the Morse code, and that 
it was now only with difficulty that 
he could be persuaded to give up 
the set from time to time so that 
others could listen to broadcasting. 
The Interest of Morse 
Reception. 

Many people to-day regard 
Morse transmissions, ‘and especi- 
ally spark, as merely a neces- 
sary evil, disturbing from time 
to time, and all too frequently, 
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would be a means of enhancing the 


125 fascination of wireless in the mfnds 
127 of a very large number of 
listeners. 
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EVIDENCE OF THE 


RADIO SOCIETY. 


N Wednesday, January 2oth, 
evidence was submitted by 


the Radio Society of Great 

Britain before the Broadcasting 
143 i l : 
145 Committee, The particular point 
147 which was stressed in the evidence 
149 was the need for an occasional 
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quiet period to enable experi- 
menters to carry on investigations 
or special transmissions without 


the enjoyment of the broadcast transmissions. But 
When it is” remembered that broadcasting represents 
only a small proportion of the total traffic of the ether 
available to be tapped by the listener, it is surely apparent 
that there is much of interest which the average listener 
ignores merely because he does not undertake the small 
initial effort required to learn the Morse code. 

With the decline of interest in Morse reception another 


6 


being swamped by the power of a local broadcasting 
station. We consider that such a request is very reason- 


‘able, provided that the period chosen is one least likely 


to restrict the interests of the general listener. It should 
be remembered that, because the experimenter is a 
minority, this is a reason for special consideration to be 
given to his case, especially as no previous Opportunity 
has occurred for voicing his views. 
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An 


A Simple Receiver with Two 


Tuning Controls. 
By A. J. EDGEWOOD. 


N the design of this two-valve loud- 
speaker set an endeavour has been made 
to incorporate, without unnecessary com- 

plication, several outstanding features in 
the equipment, which will in every way pro- 
vide good reproduction in conjunction with 
a range of reception likely to meet the re- 
quirements of the home constructor. Al- 
though the combination will work efficiently 
with most types of valves, the best results 
are obtained by means of a six-volt filament 
heating accumulator with Marconi D.E.8 
H.F. and D.E.s5 valves, the object of using 
these valves being to obtain the maximum 
sensitivity from a range point of view and 
to provide an output capable of operating 
a loud-speaker without the slightest trace 
of harshness. 


Arrangement of the Circuit. 


' The circuit is composed of a detector and one low-fre- 
quency magnifier, with reaction upon the aerial circuit, 
and tuning is performed by means of a Sterling square- 

_law condenser of 0.0005 mfd. with a single plate control 
which shunts the inductance of a complete inductance and 
reaction unit. The inductance and reaction unit, which 
is a Sterling accessory, does not necessitate the usual type 
of coil holder with the interchanging of plug-in coils. 
Higher and lower wavelengths than the usual main 
B.B.C. band can be obtained by a novel fixing, the com- 
bined inductance and reaction units being interchangeable. 

Grid condenser and leak rectification is used, but the 
grid leak is connected between the grid of the detector 
and a screw on the connection strip in order that the grid 
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Fig. 1.—Theoretical connections of the receiver. 
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leak return may be connected by means of a flexible con- 
nection to either positive 2, 4, or 6 volts on the filament, 
heating battery. Seeing that the action of the grid leak 
and condenser depends chiefly upon grid current, the 
adjustment of the normal potential of the grid in the 
manner just described enables one to get the best out of 
the detector. As the positive bias of the detector valve 
depends on the value of the grid leak and the voltage to 
which its return end is connected, different values should 
in all cases be tried if the very utmost is required from 
the set. The method of connecting the grid circuit_is 
indicated in Fig. 1, which gives the theoretical connections 
of the receiver. 

It will be noticed that a single filament sensing is 
employed for regulating the voltage applied to both the 
detector and low-frequency magnifying valves. 

Coupling the anode of the detector to the L.F. valve 
is a Marconiphone ‘‘ Ideal Junior ’’ transformer with a 
fixed condenser of 0.0005 mfd. connected across the 
primary winding. This condenser acts as a by-pass for 
the high-frequency currents flowing in the anode circuit 
of the detector and is necessary because reaction from the 
detector is used. 

It must be observed that the transformer terminal con- 
nections should be as follows: O.P. to anode of detector 
through the reaction unit, I.P. to + H.T., O.S. to grid 
of L.F. valve, and I.S. to the negative connection of the 
grid bias battery. . 

Two H.T. battery values are used, and it is suggested 
that a maximum of 120 volts be employed for the L.F. 
valve, and about 80 volts for the detector. If a tapped 
H.T. battery is used the detector voltage can be varied 
for best results. A Marconi D.E.5 valve working with 
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‘ doubt be found that with some loud- 
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An Easily Built Loud-Speaker Set.— 

an anode voltage of 120 should have 
a grid bias of negative 7.5 volts, with 
100 volts, negative 6 volts, and with 
80 volts, negative 3 volts. 

A control of volume can be obtained 
by varying the reaction adjustment, or 
an adjustable damping resistance hav- 
wg a maximum value of about 500,000 
ohms may be shunted across the trans- 
former secondary terminals. The latter 
component can be mounted on the panel 
if found necessary, but one was not 
included in the receiver illustrated, as 
it was not found essential. 

It will be seen from the diagram 
that a fixed condenser of 0.003 mfd. 
is connected. across the loud-speaker 
terminals of the receiver; this is not 
an essential component, and it will no 


speakers better results will be obtained 
without this condenser, or perhaps with 
a condenser of different value. 


Construction of the Receiver. as to the size and 


The receiver is an easy one to build. Mounted on the 
ebonite front panel is the tuning condenser, the filament 
theostat, inductance-reaction unit, aerial, earth, and loud- 
speaker terminals, and on the back of the panel, just 
below the aerial terminal, the fixed aerial condenser of 
o.ooor mfd. These parts are arranged in the positions 


Fig. 2.—Details of the front ebonite panel. A, 3/8in.; B, 5/16in.; G, 5/3Zin. and countersunk 
for No. 4 B.A. screws; D, 5/32in.; E, 1/8in. and cuuntersunk for No. 4 wood screws. 


shown in Fig. 2, which gives all the necessary details 


position of the fixing and clearing holes. 


Three-quarters of an inch from the bottom edge of 
the panel is screwed a baseboard of wood measuring 
I2in. x 7fin. x ŝin., 
7tin x Zin. x Šin., as shown. 
this baseboard is mounted the valve holders, grid con- 
denser and leak, 


which is provided with two battens, 
On the upper surface of 


intervalve transformer, transformer by- 


pass condenser, grid battery, and connection 


strip, 


B.A. 


olna ae 


toei I 
The valve -La 
the right hand side is the detector, and that on the 
Tet the L.F. magnifier. It should be noted that the grid bias connection as described 
text was not fitted when this illustration was taken. 


a ae of the set without the cabinet. 


5 


measuring ; 


the latter being a piece of ebonite 
šim. x Zin. x țin., with five No. 2 


screws. This strip is raised above the 


base by two pieces of ebonite gin, thick, and 


two soldering tags are fixed by each 
screw. 

The arrangement of the parts on the 
baseboard is illustrated in Fig. 3. 

Only one component, the 0.003 mfd. 
fixed condenser, is mounted below the 
baseboard, and this is screwed to the 
edge of the right-hand batten. _ ; 

No difficulty at all should be experi- 
enced in mounting the parts in a satis- 
factory manner, provided the drawings 
are carefully followed, for, although 
there is ample room, and parts of other 
manufacture may be substituted in 
cases where it is thought abso- 
lutely necessary to do so, the 
set is so arranged that the 
wiring can easily he done. It 
should be noted that if for any 
reason a different make of 
transformer is included in the 
set, it ought to be of a type 
which will work well with the 
D.E.8 H.F. valve, which it is 
in the  Tecommended should be used 
for the detector. 
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LIST OF COMPONENTS. 


1 Ebonite panel, 12in. x 8in. x in. 
1 Piece of ebonite, 3gin. X fin. x fin. 
1 Baseboard, 12in. x 7}in. X gin., with battens. 
1 i: ea 0:0001 mfd. (Sterling Telephone and Electric 
0., Lid 
1 Fixed condenser, 0°0003 mfd. (Sterling Telephone and 
Electric Co., Ltd.). 


1 Fixed condenser, 0:003 mfd. (Sterling Telephone and Electric — 


Co., Ltd.). 
1 L.F. transformer, Junior Ideal (Marconiphone Co., Ltd.). 


1 Anode reaction unit and adaptor, type D (Sterling Telephone 
and Electric Co., Lid.). 


1 Variable condenser with vernier, 0:0005 mfd. (Sterling ` 
Telephone and Electric Co., Ltd.). ; 

2 Non Poy valve holders (Sterling Telephone and Electric : 
Co., Lid.). : 

1 2-megohm grid leak with holder (Sterling Telephone and : 
Electric Co., Ltd.). ; 

1 Rheostat (Sterling Telephone and Electric Co., Lid.). 

1 6-volt battery, G.E.C. 

Glazite wire (London Electric Wire Co., Ltd.). 

1 Cabinet (Compton Electrical and Radio Trades Supplies). 

4 Terminals. 

1 D.E.8 H.F. valve and 1 D.E.8 L.F. valve (Marconi). 


. 
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Wiring Connections. 

_ The wiring connections are given in 
Fig. 4, and in following them out it 
will be as well to make frequent refer- 
ence to the illustrations, for a few of 
the wires are passed through holes in 
the baseboard on their way to the con- 
nection strip or other component. 
For instance, the wire connecting the 
return end of the grid leak passes 
through a hole in the baseboard by the 
side of the grid leak and runs along the 
underside of the base to a second hole 
placed just below the soldering tag on 
the connection strip, to which it is 
joined. The two wires for the loud- 
speaker are also run below the base- 
board, as well as the two wires connect- 
ing the  loud-speaker- condenser. 
Wiring may be carried out with bare 
No. 18 tinned copper wire or with 
Glazite wire, all connections being 
soldered. 
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Fig. 3.—Arrangement of parts on the base, with details of their positions. 


To finish off the set, flexible 

wires should be soldered to the 

ee, x tags on the connection strip for the 

EEE p Tk =a H.T. and L.T. batteries, and for 
Be, A the grid bias. 

With a good outdoor aerial a 
loud-speaker range of up to 40 
miles from the main stations and 
100 miles from Daventry is nor- 

mally possible, and these 
+r. distances will no doubt be 

LT exceeded in the majority of 
Taipe cases) The selectivity will, 
HT} Of course, not be anything out 

of the ordinary, as single 

“> HHT? circuit tuning is employed, 

— but the advantages of a 

simple set having only two con- 

: trols, one for aerial tuning and 
oe one for reaction, are many. 

If the-user proposes to receive 
Daventry as well as stations work- 
ing on the main B.B.C. band, two 
= of the combined inductance- 
on reaction units will be required. 

Finally; care should be taken to 
avoid continuous self-oscillation. 
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Fig. 4.—Wiring diagram. Some of the connecting wires are run beneath the baseboard, as 
& ag explained in the text. 
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THE HARTLEY CIRCUIT. 


i to ShortsWave Reception and Tuned Anode H.F. Couplings. 
By F. M. COLEBROOK, B.Sc., D.LC,, A.C.G.I. i 


ciated with the name of Hartley is illustrated in 

Fig. 1. A very good description of the circuit 
and its characteristics will be found in Van Der Bijl's 
book, “ Thermionic Vacuum Tube” (McGraw-Hill). In 
particular it is there pointed out that, except in the case 
of valves of low amplification factor, the centre of the 
inductance is the most suitable tapping point for the 
connection to the filament. It will generally be found 
that this statement is confirmed by practice, though the 
condition is not very critical. 

One minor disadvantage of the circuit as illustrated 
is the position of the high-tension battery. This not only 
prevents the possibility of having a common connection 
between the negative L.T. and H.T., which is usually 
a convenience in multi-valve arrangements, but it loads 
one end of the oscillating circuit with the capacity of the 
high-tension battery and thus raises the lower wavelength 
limit of the coil. 

These difficulties can be obviated in most cases by 
adopting the alternative type of connection shown in 
Fig. 2. The suggestion that this shunt type of connec- 
tion is essentially identical with the series connection 
shown in Fig. 1 is confirmed 
by the fact that if the 
coupling condenser C, in 
Fig. 2 is of sufficient magni- 
tude to have a very small 
reactance at the frequency of 
operation, and if the high-fre- 
quency choke has an im- 
pedance high compared with 
the internal impedance of the 
valve, then the equations 
relating to the high-frequency components of the currents 
and potential differences in the two cases are identical. 


r | NHE fundamental type of oscillating circuit asso- 


Fig. 1.—The Hartley circuit 
in its simplest form. 


Reaction Control. 


The fact that in either case the oscillatory circuit will 
be maintained in a state of oscillation shows that the 
valve can be regarded as an agent for the transfer of 
power into the oscillatory circuit in sufficient amount to 
cancel the dissipation of power on account of its resist- 
ance. In other words, the effect of the valve is to reduce 
to zero the effective resistance of the oscillatory circuit. 
It is therefore probable that by loosening the “conpling 
between the valve and the oscillatory circuit a condition 


could be reached such that the power supplied by the 


valve is no longer sufficient to maintain the oscillations. 
Thus if the capacity C, is variable and is gradually 
decreased, the oscillations will decrease in amplitude and 
eventually stop. In this last condition, however, the effec- 
tive resistance of the circuit from the point of view of a 
high- ‘frequency E.M.F. induced in it will be considerably 
less than its actual resistance. Or, considering the pro- 
cess in the reverse way, an E.M.F. induced 
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` condenser, is a great advantage. 


in the, 


oscillatory circuit will give rise to a current in the circuit 
which will increase as the coupling condenser C, is 
increased, owing to the negative resistance or retroactive 
effect of the valve, until a point is reached when the 
effective resistance of the circuit has been reduced to 
zero, at which point continuous oscillations will occur. 
Thus the variable condenser is a means of controlling 


the reaction effect of the valve and is analogous to the 


control of the variable coupling of the more usual type of 
reaction coil. 
Frame Aerial Reception. 

The use of condenser reaction as described above is, 
of course, very generally known, and is applied to a great . 
variety of circuits. The object of the above introduction 
is simply to delineate the essential character of the effect 
and to show its connection with the Hartley type of 
oscillating circuit. The object of the remainder of this 
article is to describe some applications of the Hartley 
circuit to reception. One of these, relating to high-fre- 
quency amplification, has not been described before as 
far as the writer is aware. 

The first application ig to a single-valve frame aerial 
circuit. The writer believes 
that this has already been 
described in some form in 
The Wireless World, so very 
little will be said about it 
now. The arrangement is 
shown in Fig. 3, and the 
chief points about it are as 
follows: The resistance of 
the frame aerial appears to Fis. 
be a very secondary con- 
sideration. The writer has 
introduced as much as 
100: ohms in series with the coil without producing any 
very serious reduction in signal strength, The E.M.F. 
induced in the coil is proportional to the area-turns, and 
this product should therefore be made as large as possible. 
The limits in this direction are the inductance and self- 
capacity of the coil, z.e., its natural wavelength. Both 
the inductance and the self-capacity can be reduced by 
having widely spaced turns, preferably of fairly thin wire. . 
For the short-wave broadcast range a coil frame about 
r8in. square is a convenient size. ‘The tuning con- 
denser should be not more than about 250 micro-micro- 
farads, and preferably less than roo. A vernier exten- 
sion drive, or failing this, effective shielding of the 
The reaction condenser 
can be conveniently made in the form of a single mov- 
able plate of the usua] size and a single fixed plate. 
It is desirable that its minimum capacity should be as 
small as possible. A threaded spindle has the advan- 
tage of permitting a variation of the range of the con- 
denser of which the maximum value need not be more 
than about 50 micro-microfarads. 


H.F. CHOKE 
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negative connection between 
-T. and L.T. batteries. 
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The Hartley Circuit.— 

A choke is shown in the anode circuit, but this will 
not always be necessary. The impedance of the tele- 
phones appears to be quite sufficient in most cases. If a 
choke is used, it should preferably be of the disc type 
to be described later. 

It is hardly necessary to point out that tuning is 
facilitated by oscillating the frame and then picking up 


FRAME PERL 


Fig. 3.—Practical frame ners receiver employing the Hartley 


the carrier wave of the station to be received. It will 
be found that the reaction condenser has a slight effect 
on the tuning, but never so much as to lose the signal, 
and the adjustment of the set is very simple. It will 
give quite comfortable telephone intensity up to distances 
of about 15 miles from a main station, and if desired 
low-frequency” amplification can be added in the 
ordinary way. It might be mentioned that the same 
type of circuit can be used for the longer wave 
stations, such as Daventry. 


Reception on Open Aerial. 


Another application of the Hartley circuit is very 
similar in principle to the frame aerial circuit above, 
being, in fact, the adaptation of it to ordinary aerial 
reception. Any of the arrangements shown in Figs. 4, 
5, or 6 can be used, the first two having the advantage 
of simplicity of operation combined with very good 


Fig. 4.—Aperiodic coupling to open aerial. 


selectivity. It will be recognised that the arrangement 
of the secondary circuit is very similar to the various 
forms of the Reinartz circuit which have proved so 
popular. 

The principal feature of the arrangement is the centre 
tapped coil constituting the secondary. These are not 
obtainable commercially in any very convenient form, as 
far as the writer is aware,’ but can be very easily con- 
structed. Alternatively, two of the ordinary plug-in 
coils can be mounted side by side and connected in 
series. Perhaps the simplest form of construction is to 
mount two basket coils side by side, the terminals and 
centre of the winding being carried down to three valve 
pins about an inch apart from each other. For the 


“Wht a ar Aa a ae 
_ ` Messrs. L. McMichael, Ltd., have recently prodaced an 
inductance with centre tap known as the “ Dimic " coil. 
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arrangement shown in Fig. 4 the coupling coil can con- 
sist of a similar basket having only a few turns, say, ten 
to fifteen. 

The “cuit of Fig. 5 has the advantage of needing 
only the one centre-tapped coil. The small series con- 
denser, the chief requirement of which is that it should 
have a very small minimum capacity (not greater than, 
say, 15 micro-microfarads), is to be regarded not so much 
as a part of the tuning system as a variable coupling 
between the aerial circuit and the secondary. The 
smaller this condenser the smaller will be the effective 
signal E.M.F. operating in the secondary, but the 
amount of the aerial resistance introduced into the 
secondary will be correspondingly reduced, making ıt 
easier to obtain selectivity. 


Application to H.F. Amplifiers. 


Whichever of these alternative types of aerial coupling 
is used, the complete circuit will be found very easy to 
manipulate, the condenser reaction contro! being exceed- 
ingly smooth. The circuit should not be allowed to 
oscillate, for even if the aerial coupling is very loose 
there would be appreciable radiation. 
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Fig. 5.—Capacity coupling to the aerial. 


The addition of low-frequency amplification if desired 
would follow the usual lines and need not be described. 

Finally, it will now be shown how the same general 
principle can be applied with great effect to tuned anode 
high-frequency amplification. ` 

If either of the various input arrangements described 
above is followed directly by a tuned anode circuit or 
tuned transformer amplifying valve, the system will be 
exceedingly unstable, and the writer has not been able to 
find any really satisfactory method of stabilising it 
without sacrificing the advantage of fine control of input 
circuit reaction or reducing very considerably the effec- 
tiveness of the high-frequency stage. None of the usual 
neutrodyning systems seemed quite suitable for associa- 
tion with this rather sensitive input circuit. It was 
eventually found, however, that complete. stability with- 
out apparent loss of effectiveness could be obtained by 
separating two tuned circuits by means of a single stage 


gv.” 
Fig. 6.—Loose-coupled tuned aerial circuit for maximam 
selectivity. 
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The Hartley Circuit.— 

of aperiodic or choke-coupled amplification., This 
feature of the circuit, which has formed the subject of a 
recent patent, is illustrated in Fig. 7. For its success 


however, it is essential that the choke coil used shall 


have a really high impedance, at least 50,000 ohms, at 
the frequencies of operation. An example of such a 


choke coik will be found.in an article by Mr. P. K.. 


Turner in Experimental Wireless for April, 1925. The 


chief requirement of any such choke is that its inductance 


shall be really high, #,e., 500 millihenries or so, and, 
equally important, that its self-capacity shall be only a 
few micro-microfarads. 


Practical Tuned Anode Circuits. 


The circuit connected ‘as in Fig. 7 is more than stable, 
so that appreciable condenser reaction can be used to in- 
crease both the input signal strength and selectivity. 
Even with a retroactive input ¢ircuit, however, the tuned 
anode stage remains perfectly stable, and both the effec- 
tiveness and the selectivity of the latter can be greatly 
increased by treating it in exactly the same way as the 
mput circuit, f.e., by connecting it in the shunt Hartley 
circuit manner with a variable condenser coupling to the 
anode of the next valve. The arrangement will now be 
as shown in Fig. 8. The same type of centre-tapped 
coil as used in the input circuit can be employed for the 
tuned anode stage, but it will be found that the reaction 
condenser will need a slightly larger maximum value than 
that used in the. input circuit, say, about roo micro- 
mcrofarads. The use of this reaction condenser gives a 
remarkable increase in the effectiverress of the tuned 

e stage, increasing both the signal strength and, 
apparently, its selectivity. | Moreover, it appears in 
practice, and is theoretically probable, that this increase 
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Fig. 7.—Aperiodic coupling introduced to stabilise H.F. amplifier. 


in signal strength does not involve the same degree of 
reaction distortion as would be associated with a similar 
degree of reaction in the input circuit. 

The operation of this three stage arrangement is 
naturally not quite so simple as that of any of those 
described above, but this characteristic is inherent in any 
Circuit involving more than one tuned circuit. However, 
once the tuned anode circuit is calibrated approximately 
m wavelength the loss of simplicity is not appreciable. 


Some form of interrupted wavemeter oscillator is, of 
10 
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course, a very useful accessory for the operation of such 
circuits, but is not really necessary. ~ 

The manipulation of the set is fairly obvious, and does, 
not require any full description. In general it is better 
to search with both reaction controls some way off in- 
stability. The station having been located, the tuned 


~ 


Fig. 8.—Practical H.F. amplifier, with Hartley circuit applied to 
~ the tuned anode coupling. 


anode reaction can then be applied up to the limit at 
which distortion begins to be noticeable, after which a 
still further increase in signal strength can be obtained 
bv using the input circuit reaction without appreciably 


. affecting the quality: 


In putting together any set embodying this principle 
it is well to adopt the usual precautions to avoid coupling 
between the coils of successive stages, and if, in addi- 
tion, both the input circuits and tuned. anode circuit coils 
can be made either toroidal or otherwise astatic with 
respect to external fields, the local interference dué to 
direct pick-up in these components will be minimised. 


Results. 


The writer has not spent much time in ‘‘ touring 
Europe °’ with this receiving arrangement, but as an 
example of its sensitiveness it may be mentioned that 
Miinster was received direct at Teddington on the same 
evening that the B.B.C. carried out its first international 
receiving experiment (but before they had started doing 
so) at very comfortable and clear telephone intensity 
without any low-frequency ` amplification at all, and 
without interference from Newcastle, which came in at 
about the same intensity at nominally six metres away. 
Speech could have been followed quite easily by anyone 


with an adequate knowledge of German. 


WHO OWNS THE ETHER ? 


CCORDING to a Washington message, Senator 

Howell, of Nebraska, has introduced a Bill in 

the Upper House ‘‘ re-affrming the use of the ether for 

radio communication or otherwise to be the inalienable 

possession of the people of the United States and their 

Government, and for other purposes.”’ 

This bold, but vague, Bill has been referred to the 

Senate Committee on Inter-State Commerce. 
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A Section Devoted to New Ideas and Practical Devices. 


REMOTE CONTROL. 

The system of remote filament con- 
trol illustrated in the diagram oper- 
ates through the medium of a single 
line hetween the receiver and loud- 
speaker. A low-frequency choke coil 
is connected in the anode circuit and 


To 


TUMBLER 
ANODE SWITGH 


Single line remote control system. 


the variations of voltage set up at the 
anode of the valve are transferred to 
the loud-speaker lead through the 
medium of a ı mfd. condenser. To 
the line side of this condenser is con- 
nected a local circuit joined to earth 
consisting of a L.F. choke of high 
inductance (an iatervalve transformer 
with windings connected in series), a 
Weston or-other sensitive relay, and 
a single dry cell. The loud-speaker 
unit includes a bell push, a tumbler 
switch, and an additional r mfd. feed 
condenser. An earth connection is 
provided so that when the bell push 
is pressed with the tumbler switch 
closed, a small current flows through 
the relay windings. The filament 
current is controlled through a second 
relay, which opens and closes the fila- 
ment circuit alternately. 

The tumbler switch is provided so 
that the loud-speaker may be switched 
off without disturbing other loud- 
speakers working off the same circuit. 
—V.H. 
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THE MAP SUPPLEMENT. 

The utility of the map supplement 
of European broadcasting stations 
presented with the issue of this 
journal. for December oth, 1925, may 
be considerably extended in the fol- 
lowing manner :— 

The map is pasted on a sheet of 
thick cardboard, and a narrow strip 
of thick cartridge paper or Bristol 
board is pivoted by means of a draw- 
ing pin to the point on the map occu- 
pied by the reader’s home town. One 


edge of the strip is then graduated in 


miles by means of the scale at the 
foot of the map.’ 

Then by rotating the strip the dis- 
tance of any given station can be 
immediately read off. In order to 
avoid inaccuracies in measuring short 
distances it is advisable to pivot the 
strip as near as possible to the 
graduated edge.—A. C. B. 

6900 
SERIES-PARALLEL SWITCH. 

A neat series-parall4l switch for 
mounting below the receiver panel is 
shown in the diagram. Four spring 
strip contacts are screwed to the panel 
on both sides of insulating blocks A 
and B. The lower contacts D and E 
are adjusted, so that they join to- 
gether when the shorting plug is with- 
drawn. The shorting plug itself is 
made of insulating material, the 
lower part being of square section. 
On opposite sides of the plug, brass 


VALVES FOR IDEAS. 


Readers are invited fo submit brief ; ; 
details, with rough sketches, where neces- : 
sary, of devices of experimental interest 
for inclusion in this seclion. <A re- 

3 ceiving valve will be despatched to every 

: reader whose idea is accepted for 

: publication. 

Letters should be addressed to the Editor, “ Wire- 
less World and Radio Review,” 139, Fleet Street, 

London, E.C.4, and marked “ Ideas." 
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contacts are fixed with short counter- — 
sunk screws. The contacts must be 
insulated from each other, and the 
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Series-parallel 
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CONDENSER IN CONDENSER IN 


PARALLEL SERIES 


securing screws must therefore be in- 
serted alternately. The two circuit 
diagrams at the bottom of the figure 
show that the tuning condenser will 
be connected in parallel with the plug 
inserted and in series with the plug 
withdrawn.—B. V. 


coco 


WIRING HINT. 

In wiring up receiving sets the 
exact length of wire required for con- 
nections of awkward shape may be 
estimated by using a length of lead 
fuse wire. The lead wire can be 
easily straightened if a mistake is 
made, and when the required shape 
has been found the wire can be pulled 
straight and a corresponding length 
of tinned copper connecting wire can 
be cut off and bent to the same 
shape, using the kinks in the lead 
wire to indicate the positions of the 
bends.—L. T. H. 
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TELEPHONE TERMINALS. 


Telephone leads provided with 


spade terminals can be fitted in ordi- ` 


nary telephone terminals by removing 
the screw and inserting a small brass 
spacing washer, such as is used in 


Fitting spade tags to telephone type 
terminals. 


the construction of air-dielectric vari- 
able condensers. The spade is in- 
serted between the top of the terminal 
pillar and the under side of the 


spacing washer. E. S. 
ooco 
RESISTANCE COUPLING. 
In receivers incorporating H.F. 


valves with tuned anode coupling, it 
is quite a simple matter to try resist- 
ance-capacity coupling, say, on the 
Daventry wavelength. 

Experimental resistances may be 
made by markizg ə zraphite line be- 
teea two terminals fitted on an 


Experimental plug-in anode resistance. 


ebonite basket coil holder. These will 
be found quite satisfactory for test 
purposes, since the anéde current for 
H.F. amplification need not exceed 
0.5 mA. 

Before inserting the terminals, the 
ebonite in the vicinity of the holes 
should be well rubbed with graphite 
and tinfoil washers should be used 
to secure a large area of contact with 
the graphite film. © P. A. 
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FORMING GEAR WHEELS. 


Amateurs who take a pride in con- 
structing their own components can 
cut their own worm wheels for geared 
vernier adjustments by means of the 
simple jig shown in plan and side 
elevation in the upper part of the 
diagram. 

M 
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The jig should be cut from solid 


metal, for preference, but may be 
built up if there is any difficulty in 


- obtaining metal gin. in thickness. A 


clearance hole for a No. o B.A. tap 
is drilled daterally in one side of the 
block, the size of drill being care- 
fully chosen to avoid side play when 
the tap is inserted. 
drilled right through in order to pro- 
vide a stop to take the thrust of the 
tap when the gear is being cut, A 
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worm gear wheels and 
of fitting vernier move- 
ment to variable coil holder. 


Jig for cuttin 
bion) method 
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Below are given the results of ‘The 
Wireless World” Hidden Advertise- 
ments Competition for January 13th, 
1926. It is regretted that a small error 
occurred in regard to the first example, 
which was taken from the advertisement 
of Messrs. H. Clarke & Co., on page 7. 
Owing to a printing slip, the comma 


after the bracket was omitted. The 
majority of competitors, however, 
were successful in identifying the 
advertisement. 
: The correct solution is as follows : 

i Clue No, Name of Advertiser. ‘Rass 
1 H. Clarke & Co. 7 
2 Dubilier Condenser Co. (192 5) Ltd. . 15 
3 Pugh’s Wireless .. -. 13 
4 Paragon Rubber Mfg. Co., Ltd. .. IŠ 
s Ferranti, Ltd. iv 
6 Maywood Eng. & Elec. Mig. Co., Ltd. 23 


The following were the BAR 


Mrs. B. Judges, St. Albans .. £5 
tale Anderson, Hebburn-on-Tyne . £2 
D. J. F z, Jackson, Keynsham, Somerset {1 


Ten shillings each to the following pups 


David Duncan, Dundee. 

C. G. Daft. Barnsley. 

Will Smalley, Loucon, N.16. 
W. Whitmore, Settle, Yorks. 
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The hole is not- 
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tin. slot is then cut for the wheel 
blank (1in. diameter) and a hole 
drilled for a bearing pin }%in. from 
the-centre line of the tap. It is ad- 
visable to use a bolt and nut for the 
pivot in order to pull the inside faces 
of the jig into close contact with the 
blank. It is then only necessary to 
insert a plug tap and turn it con- 
tinuously in a clockwise direction 
until the.wheel ts formed. 

The sketches in the lower part of 
the diagram show the finished gear 
wheel fitted to a two-coil holder, the 
worm wheel consisting of a length of 
No. o B.A. screwed rod with the 
thread turned off at each end to fit 
in brass bearings screwed to the side 
of the coil holder. JaC: 
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COMBINED EARTHING SWITCH 
AND SAFETY GAP. 


A safety gap can be quite easily 
fitted to the usual D.P.D.T. earth- 
ing switch by abstracting the rivets 
pivoting the two knife contacts and 
replacing them by screws with lock- 
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SPARK GAP 


Safety gap incorporated in D.P.D.T. 


earthing switch. 

nuts fitted to each side of the bear- 
ing clips. The opposing ends of the 
screws are pointed to facilitate the 
passage of a spark should the aerial 
become charged . during a thunder- 
storm. 

The gap should be adjusted to 


about one millimetre. R. H. 
vooo 


CONDENSER DIALS. 
Graduated scales fðr variable con- 
densers, filament resistances, etc., 
fitted with knobs and pointers can be 
quite easily constructed in the follow- 
ing manner :— 

Using a celluloid drawing pro- 
tractor as a negative, prints are made 
on blue print or daylight photo- 
graphic printing paper. In the case 
of the photographic paper it is advis- 
able to burn the print slightly as this 
gives a more definite image. J. H. 
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WIRELESS CIRCUITS 


in Theory and Practice. 


2.—Electromagnetic Effects and SelfsInductance. 
By S. O. PEARSON, B.Sc., A.M.LE.E. 


HENEVER a current flows through a circuit a 

\ y magnetic field is set up in the neighbourhood 

of the conductors. Even when the current 
flows through a straight conductor, lines of magnetic 
force are produced in circles around the conductor, and 
it can easily be proved that the strength of the magnetic 
field at any point outside the conductor is directly pro- 
portional to the current in the conductor and inversely 
proportional to the distance from the conductor. 

The strength or intensity of a magnetic field is 
measured in dines per square centimetre, and it is neces- 
sary at this point to consider exactly what is meant by 
one line of force. 
exerted between two concen- 


unit pole is that which would 
exert a force of one dyne 
on an equal pole when the 
distance between them is one 
centimetre. Now unit field 
strength (one line per square 
centimetre) is that which 
would cause a force of one 
dyne to be exerted on a unit 
magnetic pole situated in 


Fig. 1.—Magnetic field sur- 
rounding a straight coa- 


Scroar, the field. 

The magnetic effect of a straight conductor is not very 
powerful, and when it is desired to make use of the 
magnetic effects of a current, it is usual to wind the con- 
ductors in the form of a coil with a considerable number 


of turns. The magnetic effects are then concentrated 
into a small space through the centre of the coil, and a 
comparatively powerful field is produced. A coil of 
wire used in this way is sometimes called a solenoid, and 
in wireless work an inductance toil or tuning coil. We 
are directly concerned here with the properties of such 
a coil. 


Electromagnetic Induction. 


It can be shown experimentally that whenever the 
lines of magnetic force threading through the turns or 
convolutions of a circuit are changing in number, an 
electromotive force is induced in each of those turns, and 
the magnitude of this induced electromotive force is pro- 
portional to the rate at which the lines are changing. 
This is known as Faraday’s Law of Induction. 

For the present we shall assume that there is no iron 
or other magnetic material present in the magnetic field of 
the coil, so that the field strength produced is directly 
proportional to the current through the coil. Suppose 
that a total magnetic flux of @ lines threads through 
the whole of the turns N of the coil (see Fig. 2) when 
a current of I amperes flows through it; then the product 

A 22 


It is based on the force in dynes — 


trated magnetic poles, viz., ' 


N is called the total number of Lne-linkages or fluz- 
turns. If some of the lines of force are not linked: with 
all of the turns, the effective number of line-linkages will 
be less than @N. 

The magnitude ofethe electromotive force induced in 
the coil when the flux is changing is one volt when the 
line-linkages are changing at the rate of ro, or one 
hundred million, per second, 

f.e., induced E.M.F., in volts 


_ change of line-linkages per sec. 

E 10° 

_ N x change of @ per sec. 

7 10° 
Thus, if the flux changes from 9, to ¢, in Z seconds, the 
average rate of change will be (Pa = 9) lines per second, 
and, therefore, the average induced E.M.F. during this 
time will be 

N($q B $1) 


tx 10° 


It must be clearly understood that a magnetic field 
linked with a coil does not induce an electromotive force 
in that coil unless the strength of the field is varying. 
For instance, if a galvanometer is connected between the 
ends of a coil, as shown in Fig. 3, and a permanent 
magnet of the bar type is introduced into the end of the 
coil, it will be found that the galvanometer shows a 
deflection only when the magnet is moving into or out 
of the coil. 


volts Ge wee Sad ahs ee: HO) 


Self—Inductance. 

Referring again to the coil of Fig. 2, where the 
field linked with the coil is produced by the current 
through the coil, we see that the flux or number of lines 
of force is directly proportional to the current, i.e., 


$ = a constant, and therefore also $N =a constant, 


I 


or oN = I x a constant. 
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Fig 2.—Magnetic field sur- Fig. 3.—E.M.F. induced in a 
rounding a cylindrical coil. coil by moving magnetic 
lines of force. 
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Wireless Circuits in Theory and Practice.— _ 

From this it follows that, whenever the current is 
changing in value, the line-linkages will be changing 
also, and hence we see by Faraday’s Law that an electro- 
motive force will be induced in the circuit when the 
current is varying, and that this E.M.F. will be propor- 
tional in magnitude to the rate at which the current is 
changing. This property of the electric circuit is called 
its self-inductance, and hence self-inductance may be 
defined as that property of an electric circuit in virtue of 
which an electromotive force is induced in it whenever 
the current is changing. From the foregoing it follows 
that in any circuit where a magnetic field is produced 
by a current through the circuit, inductance is present, 
and, conversely, a magnetic field is always produced 
when a current is passed through a circuit possessing 
self-inductance. 


Practical Unfits of Inductance. 


The practical unit of inductance is called the henry, 
and a circuit is said to have a self-inductance of one 
henry if 10° line-linkages are produced when a current 
of one ampere flows through the circuit. Thus in a coil 
or circuit where a current of I amperes produces a flux 
of @ lines linked with N turns, the inductance will be 


eae 10° henries ...  ... 0... ee wee (2) 


I 


This is a large unit, and the self-inductance of tuning 
coils, etc., is frequently expressed in millihenrics 
(thousandths of a henry) or microhenries (millionths of 
a henry), and sometimes in absolute electromagnetic units 
or centsmetres. A circuit has a self-inductance of one 
absolute unit if one line-linkage is produced when one 
absolute unit of current (equal to 10 amperes) flows 
through the circuit. The dimensions of inductance in 
terms of the fundamental units of length (L), mass (M), 
and time (T), work out to length alone, so that the 
symbol I. is used to denote self-inductance and the abso- 
lute unit of inductance is the 
centimetre. We see then 
that the centimetre of in- 
ductance is 10° of a henry 
or one henry equals a thou- 
sand million centimetres, or 
1, P J one microhenry = 1,000 

CURRENT cms. The self-inductance 

rig dtia chewing 405 (L) of a circuit in henries 
Lti n between current and is called the coefficient of 
dage presect. cache self-induction of the cir- 

cuit. 

From equation (2) we have line-linkages ¢N =LI x 10°. 
Suppose, aow, that the current is changing at a steady 
rate and increases from I, to I, in ¢ seconds, and let the 
magnetic flux increase from ¢, to ¢, in the same time; 
then the rate of change of line-linkages during this time 
will be 

$N —9,N _ (LI, x 10°)—(LI, x 10%) 


t 4 
or l 
CA 22 a 10° 
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_Now by equation (1) above we see that the induced 


E.M.F. in volts 1s 


tx-10*\ tx 10° 
= pile 1) volts 
=L x (rate of change of current) ......... (3). 


Thus the self-induced voltage at any instant is given by 
the product of the self-inductance in henries and the rate 


SDE 


® 
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Fig. 5.—Diagram showing relation between rate of change of 
current and the E.M.F. induced in an inductive circuit. 


of change of current in amperes per second. This is a 
very important relationship, and will be employed to a 
considerable extent as we proceed, especially in connec- 
tion with alternating currents. We are now in a position 
to give another and perhaps a better definition of self- 
inductance ; namely a circuit is said to have a self- 
inductance of one henry if one volt 1s induced in it when 
the current is changing at the rate of one ampere per 
second. It should be noted that there is no E.M.F 
induced in the circuit when the current has a steady value. 


Lenz’s Law. 


Lenz’s law states that the E.M.F. of self-induction 
always acts in such a direction as to oppose the changing 
of the current. Thus if the current is changing from a 
negative to a more positive value, or increasing from zero 
to a positive value, the induced E.M.F. will be negative. 
In general, the induced voltage acts in the opposite direc- 
tion to the E.M.F. which is causing the change of 
current. The accompanying diagram of Fig. 5 should 
make this clear. The full line represents a varying 
current, and the dotted line the induced E.M.F. When 
the current is increasing from zero at a steady rate, repre- 
sented by OA on the curve, the induced E.M.F. is nega- 
tive and has a steady value OP. From A to B, when 
the current is constant, there is no induced voltage. From 
B to C the slope is steeper than from O to A, and there- 
fore the rate of change of current is greater, and the in- 
duced E.M.F., still negative, is higher than before. At 
C the current suddenly begins to decrease, with the result 
that the induced E.M.F. is now positive, acting so as to 
oppose the decrease of current. Even after the current 
passes through D and becomes negative, the induced 
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Wireless Circuits in Theory and Practice.— 
E.M.F. remains the same, since it is dependent on the 
rate of change of current only, and not on the direction 
of the current. Because the induced E.M.F. always 
opposes any change in the current, it is usually. written 
e= — Lx (rate of change of current) ............ (4). 
The part played by inductance in an electric circuit is 
very similar to the part played by inertia or mass in 
mechanics, and for this reason self-inductance is often 
referred to as ‘‘ electrical inertia.” 


Energy Stored in a Magnetic Field. 


Suppose that we have a 
coil of inductance L henries 
and that we increase the - 
current at a steady rate from 
zero to I amps in ¢ seconds. 
The ‘rate of change of 
current will be I/z amperes 
per second, and the induced 


4 
mM 


or 


TIME -SECONDS 


o POWER-WATTS 


E.M.F. during this time Fig. 6.—Energy stored in a 
will be, by equation (4), magnetic Nela, 
= = L x — volts. 


É 
Energy is being used up in driving the current against 
this opposing E.M.F., and if ż is the value of the current 
at any particular instant, the power at that instant 


— LI. ; TT 
=exi=-—-p xe watts, l.e., the power is directly pro- 
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portional to the current, the negative sign simply mean- 
ing that the coil is absorbing energy and not giving it 
out. Henceforward the minus sign is omitted. The 
energy so absorbed is stored in the magnetic field. 

Fig. 6 is a power diagram for the case under considera- 
tion plotted to a time base. It will be noticed that, as 
the current increases from zero to a maximum value repre- 
sented by the dotted line, the power increases „Propor: 


` 


wafts. 


: LI : 
tionately from zero to as I, that 1s, to 


Hence the average value of the power during the interval 
2 
of ¢ seconds will be — watts. Now the total energy 


put into the magnetic field during this time is equal to 
the average power x time, 

rF 

t.c., energy = E x£ 


=LI* watt-seconds or joules. 

The shaded area under the power curve represents the 
stored energy. The method which we have used here 
for finding the stored energy is based on the assumption 
that the current increases at a steady rate, but, no matter — 
how the current builds up from zero to I, the stored 
energy will always be the same, just as in mechanics 
the work done in lifting a weight through a given height 
is quite independent of the time taken to lift it. The 
energy LI? stored in the field is again given back to the 
electric circuit when the current falls to zero and the 
field collapses. | 


UNITED STATES SHORT-WAVE MILITARY SET. 


i Gea a lesson from the experience gained in 
trench communication during the Great War, 
American Army radio engineers have endeavoured to 
develop a reliable portable short-wave outfit for inter- 
trench communication. - 

The entire receiving-sending apparatus is placed within 
a waterproof container. The extra equipment consists 
of the filament battery and the telephone receivers. The 
collapsible loop-antenna is located within the cabinet 
when folded and closed. 

The operation of the outfit is extremely simple. When 
the cover is thrown open the collapsible key springs for- 
ward, thus completing its part of the circuit. Plugs allow 
of the instantaneous connection of both battery and tele- 
phones, while the loop may be set up in a few seconds. 
For rigidity and to ensure constant frequency on the low 
waves, the loop aerial is made of bronze tubing, sections 
of which are screwed together in the shape shown. 

The set has a wavelength range of from 74 to 14 
meters. Plate potential for the transmitter is supplied 
by the receiving batteries. A consistent range of from 2 
to 15 miles is stated to have been attained. The directional 
effects of the loop, combined with the very sharp tuning 
obtainable, render interception of the signals difficult, 
ensuring some degree of secrecy. 

The complete outfit may be carried, set up, and 
operated entirely by a single individual, though two men 
are ordinarily assigned to the set. Extra batteries and 
spare parts are included im the equipment. 

A 24 


Portable short-wave transmitter and recelver of the United States 


Army. High-tension supply is derived from dry ceils, and 
loop. aerial is used for both transmission and reception. The 


normal working range is only a few mites. 
2ī 
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A Section Mainly for the New Reader. 


SIMPLIFYING THE REINARTZ 
CIRCUIT. 


The popularity of the ‘‘ Reinartz 
citcuit is almost certainly due to the 
fact that it gives a good degree of 
selectivity without complicated tuning 
adjustments, and also permits of very 
fine control of reaction. The latter 
point is probably the more important, 
as the sensitivity of a valve detector 
is increased to an enormous extent 
when fullest possible use is made of 
reaction, but if this adjustment 
cannot be carried to the critical point 
at which self-oscillation is just about 
to commence, the full benefit of re- 
generation will not be obtained. 

Another reason for the success 
nbtained by many readers with this 
type of circuit is that the necessary 
coil may be easily wound in a very 
eficient’ manner by even the beginner 
without. any elaborate workshop 
equipment. The circuit as originally 
described had a separate reaction 
winding connected direct to the 
plate and tightly coupled to the 
aerial-grid coil, the variable con- 
denser (which controls the amount of 
plate current fed back to the grid 
circuit) being inserted between one 
end of this winding and the lower 
end of the aerial coil. A slight 
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Fig. 1.—A simplified ‘* Reinarts ” receiver. 


modification of this circuit using a 

coil of even simpler construction is 

shown in Fig. 1. A continuous single- 

laver winding is tapped off to form 
16 


aerial, grid, and reaction coils. The 
grid section may have 65 turns of No. 
20 or 22 D.C.C. wire, the aerial sec- 
tion some 15 turns of the same wire, 
with about 30 turns of reaction wind- 
ing. Finer wire (about No. 30) may 
well be used for this latter winding, 
as by its use the overall length. of 
the coil may be reduced. 

Arrangements such as this, having 
an aerial circuit not separately tuned 
are not particularly efficient on the 
long waves, and in any case the pro- 
vision of facilities for interchanging 
the complete coil will introduce com- 
plications from the constructional 
point of view. It would seem more 
convenient:to increase the wavelength 
of the receiver by plugging in an 
interchangeable coil in the grid cir- 
cuit. At the same time, unfortunately, 
it will be necessary to arrange for an 
increasenn the number of turns in the 
aerial circuit, thus introducing another 
slight complication. This may most 
easily be overcome by adopting the 
scheme of connections shown in Fig. 
2; this arrangement is readily applic- 
able to sets constructed on the Ameri- 
can principle, with a vertical panel 
and horizontal baseboard. The cylin- 
drical short-wave coil 
vertically on the base, while the 
sockets for the loading coil are fitted 
to the panel in such a way that the 
two coils are tightly coupled. Sockets 
for an extra reaction coil are mounted 
immediately above those for the load- 
ing coll, 

When receiving on the normal 
broadcast waveband these coil sockets 
are short-circuited, and the aerial is 
connected to the terminal marked A,. 
For long waves, appropriate coils 
are inserted in the sockets, and the 


-aerial is moved to A,; the short- 


wave grid coil then acts as an aerial 
winding, and is tightly coupled to the 
loading coil. | 

Assuming that the tuning and re- 


is mounted - 


action condensers have maximum 
capacities of, respectively, 0.0005 and 
0.0002 mfd., a standard 250-turn 
loading coil in the grid circuit will 
be suitable for the reception of Daven- 
try, while the extra reaction coil will 
have 75 or roo turns. 
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Fig. a Adaptay a ‘‘Reinartz” receiver 

for long waves. 

The H.F. choke should have a 
high inductance with minimum self- 
capacity, and to avoid casual coup- 
lings with other coils its dimensions 
should be reduced as much as pos- 
sible. A suitable choke consists of 
about 600 turns of No. 42 D.S.C. 
wire on a former of r}in. diameter. 

Referring to Fig. 2, it will be 
noticed that the grid leak is connected 
to the slider of a potentiometer, the 
winding of which is across the L.T. 
battery. This is a convenient method 
of applying the correct voltage to the 
grid for most efficient rectification, 
and also helps in obtaining conditions 
giving the smoothest possible contro! 


of reaction. - 
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ACCUMULATOR CHARGING. 
Many amateurs who have a direct 
current electric supply are apt to 
neglect the possibilities of charging 
their accumulators by inserting them 
in series with the household circuits. 


. It should be stated at once that to 


attempt to do so by setting up a lamp 
or other resistance board for this pur- 
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pose is an extremely wasteful and in- 
efficient practice, for the difference in 
voltage between the mains and the 
cells to be charged is so great that an 
altogether excessive amount of energy 
is wasted in heating up whatever kind 
of reststance happens to be used, and 
any advantages which might arise are 
more than offset by the high cost. 

If, however, arrangements can be 
made to connect the accumulator bat- 
tery in series with a part, or even all, 
of the house supply, the charging cur- 
rent will cost nothing, while the oper- 
ation of the majority of electrical 
appliances will not be adversely 
affected by the slight reduction of 
voltage due to the back E.M.F. of, 
say, a stx-volt accumulator. 

Connection with the mains may 
most easily be picked up at a fuse 
box, and a few measurements made 
with an ammeter (taking care, when 
the measurements are made, to see 
that the normal number of lights, etc., 
are in operation) will show which cir- 
cuit will be most suitable, taking into 
account the charging rate of the cells. 
A sound and well-insulated connection 
should be made, and a non-reversible 
plug fitted in a convenient position. 

The polarity may be determined by 
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the use of pole-finding paper, or the 
ends of the two leads from the plug 
may be immersed in a glass of water ; 
the one from which bubbles are given 
off most freely will be the negative, 
and should, of course, be connected 
to the negative terminal of-the aecu- 
mulator. 

Duc to the somewhat irregular 
nature of the charge which will be 
delivered to the accumulator, this 
should not be run down to its limit, 
and it will generally be advisable to 
have a duplicate, so that one may be 
charging while the other is being used. 

The above remarks do not apply to 
high tension accumulators; the low 
charging rate of these bafteries natur- 
ally renders impossible this method of 
charging. Due to their higher volt- 
age, it is, as a rule, quite permissible 
to set up a special charging circuit, 
with a lamp rated at from zo to 60 
watts or more in series as a regulating 
resistance, the actual choice of lamp 
depending on the charging rate of the 
battery. Care should be taken not 
to connect the charging circuit in the 
wrong direction, even momentarily, as 
the combined voltages may, in the case 
of a large battery, be suffictent to bum 
out the lamp filament. 
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GRID BIAS ON H.F. AMPLIFIERS. 

The need for the application of a 
negative bias to the grids of low-fre- 
quency amplifymg valves is generally 
appreciated, but in many cases the 
rule has not been applied to H.F. 
amplifiers. Possibly this is because 
In some circuits valves performing 
this operation require a certain 
amount of positive bias for stability, 
but, now that methods of ensuring 
stability by balancing or neutralising 
are in fairly common use, the saving 
of anode current consumption result- 
ing from the application of negative 
bias cannot be ignored. 

In neutrodyne receivers ‘having 
two stages of high-frequency ampli- 
fication it ts usual to employ low- 
impedance valves, with some 60 volts 
on the plates. A consideration of 
the curves of some typical valves of 
this class will show that a reduction 
of as much as five milliamperes Will 
result from suitable biasing of two 
amplifying valves. 

Moreover, as the flow of grid cur- 
rents will be prevented, the damping 
of the receiver as a whole will be re- 
duced, and a distinct improvement in 
selectivity will often be noticed when 
attention is paid to thts matter. 


No. 15.—A Harmonic Superheterodyne. 


For the benefit of readers who find difficulty in reading circuit diagrams we are giving weekly a series 

of sketches showing how the complete circnits of typical receivers are buill wp step by step. Below 

are shown the cenneciions of the combined detector-oscillator of a superheterodyne operating on the 
second harmonic principle. 
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—is inserted for rectificatton. In the 
plate circult is connected the primary of 
a transformer tuned to the beat freq ° 
The secondary is connected between grid 


fHaments coanected 


Two vaives, with 

across the L.T. battery ; filament control 

rheostats are inserted. The frame aerial, rou 
- tuned by a variable condenser te the 

waveiength of the desired signal, is con- 


A circait which may be tuned by a 
variable condenser to a wavelength 

hiy double that of the inceuing 
oscillations is inserted in series with the 
grid of this valve. In the plate circuit is filament of the Arst vaive of an inter- 
connected a reaction coil, variably coupled mediate frequency amplifier, which may 
first vaive, which operates as a combined to the grid inductance. A leaky grid be of the type shown in “Dissected 

detector and osciliater. condenser— Diagrams," No. 14b. 
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nected between grid and flament af the 
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SHORT-WAVE OBSERVATIONS. 


Effect of Wavelength on Daily Variations of Signal 
By R. W. P, 


URING September, 1925, a series of somewhat 

lengthy tests were carried out from a short-wave 

experimental statión situated in Cornwall, with a 
view to determining the effects of the time of day and of 
distance on the strength of received signals on wave- 
lengths between 15 metres and 100 metres. 

The methods adopted were very simple and did not 
involve the use of apparatus for the accurate measure- 
ment of signal strength. Strength was recorded merely 
by the use of the old ‘‘ R ” scale, and so there was con- 
siderable liability to error. “However, this system was 
sufficiently accurate for the purpose, in that signals were 
either very loud, very weak, or inaudible. The purpose 
of the tests was to show that wherever short-wave trans- 
mission is to take place between two stations, the actual 


wavelength to be employed to obtain greatest efficiency ~ 


must be chosen having regard both to the time of day 
and to the distance between the stations. 

For this purpose, a transmitter was set up to work on 
wavelengths of 115, 45, 23, and 18 metres. A constant 
input was obtained on all wavelengths, and the actual 
eficiency at the various wavelengths was kept as nearly 
constant as possible. The power used was 18 watts, 
obtained from a 4oo-volt battery of accumulators, 


Range Covered by the Tests. 


Owing to difficulties in obtaining co-operation from 
distant stations, definite tests could “only be carried out 
for one distance—350 miles. The results obtained over 
this distance are best shown by a series of curves in 
the figure. 


APAT A NI 
A e AONE 
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R2 
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TIME OF DAY (G.M.T.) 
Average daily variations of signal during September, 1925 


This curve is intended only to show an average of 
results, as the actual strengths varied from day to “day. 
These variations were of two distinct types :— 

(a) Those in which strength on all wavelengths either 

decreased or increased simultaneously. 

(b) Those in which the wavelength giving loudest 

signals at arny given moment changed either up- 
~ wards or downwards. 

This may be illustrated by a few examples. In case 
(a) it is found that signals are not up to normal strength 
on any wavelength, but that the relative efficiency “of 
diferent wavelengths is normal. In case (>) it is found 


15 


, marked., 


Strength. 


COLLINGS. 


perhaps that the 18-metre wave can be used for a longer 
period both morning and afternoon, and that the actual 
strengths of signals is greater than normal. It is pos- 
sible that on some days the 18-metre curves would 
approximate to those shown for 23 metres in. the figure. 
On such an occasion, the 23-metre curve would be found 
to aproximate more closely to the normal 45-metre than to 
its own curve. Again, it would also be possible under 
these circumstances to establish communication on a lower 
wavelength than is normally possible. For instance, a 
15-metre curve might be obtained similar to that shown 
above for the 23-metre wave. 


Transatlantic Tests. 


In the tests, unfortunately, complete results could not 
be obtained for any other distance than 350 miles. How- 
ever, some observations were made for a distance of 600 
miles. ‘These were such as to indicate that the mid-day 
characteristics shown by the 350-mile tests, were less 
In fact, the mid-day falling off in strength 
could not definitely be observed in the limited tests carried 
out. At the same time, lower wavelengths could be em- 
ployed with advantage as compared with the 350-mile 
tests. It was found that the 18-metre wavelength gave | 
appreciably better results than the 23-metre wave, but 
only beween 11.00 and 14.00 G.M.T. 

During November and December a certain amount of 
transatlantic work was carried out from this station 
using wavelengths of 15-25 metres. The tests were very 
limited, however, as no American station seemed avail- 
able for this work except on Sundays. A further limi- 
tation was due to the inability to make rapid changes of 
wavelength. The transmitters on the American side did 
not seem to be available for operation outside the 18-21- 
metre band, and receivers were not generally in use tun- 
ing below 16 metres. A power of 15 watts (input) was 
used for this work by the station in Cornwall, this giving 
a signal strength in Eastern U.S.A, varying from R2 to 


R7, averaging R4. 


Long Distance Daylight Transmissions. 


Only on one Sunday during these two months did com- 
munication fail to take place. Signal strength varied 
from day to day, and also variations in the efficiency of 
the various wavelengths were observed. On those occa- 
sions on which American signals were weak, the British 
station’s signals were inaudible on 23 metres, and very 
weak on 20 metres. When American stenals were loud, 
the 23-metre wave could be used by the British station 
giving signals sometimes louder than those on 20 metres. 
Again, on the occasions on which American signals were 
very weak, only those stations operating below 20 metres 
could be read, and only when conditions were ‘ good ” 
could American stations above 22 metres be heard. 
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Short-wave Observations.— 

These results would indicate that successful daylight 
transmission over distances of 2,500-3,500 miles can only 
be obtained by adjusting the wavelength between the 
limits of 15 to 25 metres, according to conditions. On 
those days on Which no 20-metre signals can be heard, 
it is probable that the use of 15 metres would result in 
successful communication, 

These last remarks apply only to transatlantic com- 
munication between 11.00 and 21.00 G.M.T., and are 
based on results during November and December, 

Some other interesting facts concerning this long-dis- 
tance 20-metre work are obtained by comparing 20-metre 
conditions with 4go-metre conditions during the same 24 
hours. It has been found possible during November 


and December to obtain two-way communication with the 


U.S.A. on 40 metres, sometimes as early as 19.30 
G.M.T. On these-occasions 20-metre signals have been 
very loud between the hours of 16.00 and 21.00 G.M.T., 
and inaudible between 12.00 and 16.00 G.M.T. 

On other occasions 4o-metre signals have not been loud 
enough to effect two-way working until after 23.30 
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G.M.T. Under these circumstances, signals on 20 metres 
have been weak, but their strongest period has been at 
20.00 G.M.T. and not, as is usual, at about 17.00 
GMT. ` 

In conelusion, some warning is necessary with regard 
to the results given above for the 350-mile tests. 
These were only obtained by continuous tests, which had 
to be made at irregular hours. They involve consider- 
able possibilities of error, and should be looked upon 
more as results to be expected from sertous experimental 
investigation. The writer hopes that they will be taken 
not as final, but as some guide for the serious experi- 
menter who has time to probe further into the study of 


_ these short wavelengths. 


The same theory is true of the later observations con- 
cerning 20-metre and 40-metre work. It is expected that 
large numbers of amateurs will have other views and 
have made tests themselves showing different results. If 
this is the case, it is the writer’s earnest hope that thev 
will not remain silent. He will therefore be glad to 
receive any observations on the subject matter of this 
short article. 
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HIGH POWER IN ARGENTINA. 
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The aerial counterweights for maintaining an even tension on the 
wires at all temperatures. 
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fbi accompanying photographs depict the antenna 
system of the Monte Grande Transoceanic Wireless 
Station, owned by the Republic of Argentina. This 
powerful station, which is still quite new, will be. remem- 
bered for its pioneer work in conjunction with Nauen, in 
the use of short waves for long-distance commercial traffic. 


One of the massive atay wire anchorages. 


Three important firms were engaged simultaneously in 
the construction of the Monte Grande Station, viz., the 
British Marconi Company, the Audio Corporation of 
America, and the German Telefunken Company. Regu- 
lar communication is maintained with Bordeaux and St. 
Assise, in France; Carnarvon, in Great Britain; Rocky 
Point, near New York; and Nauen, near Berlin. 
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| Events of the Week in Brief Review. 


ss DANGER. * WHERE IGNORANCE wee EXPERIMENTAL BROADCAST 
Commenting last week on the installa- s« Sometimes We get as many as 200 or TRANSMISSIONS. 


less receiver in the Nar- 300 valves returned in one day as It is at present too early to collate re- 
borough Workhouse, 4 member of the ‘duds,’ a wireless expert is reported to sults of the experimental transmissions 
d of Guardians deplored the possi- hava declared in the North London which are taking place this week between 
at the new attraction might lead Police Court last week. He explained European and American broadcasting 


bility th 
to H influx of interested inmates ! that public ignorance was to blame. The stations. 

Oe _ returned valves were examined, found The American stations opened opera- 
DECEMBER INCREASE IN LICENCES. efficient aud put back into stock. tions on Sunday evening last, or, in terms 
Probably owing tO Christmas gifts of 0000 of G.M.T., early on Monday morning. 
' proadcast receivers, & marked increase THE BELLS OF COPENHAGEN transmitting from 12 midnight to 4 a.m. 
occurred in the number of wireless The bell tower of the C h T m These times are being adhered to nightly 
licences taken out during December. The yy lh a Gtt oP a town for one week. The British and Con- 

actual number was 69,095, which com- Hone a ae None Sun da i pone ae tinental stations participating are trans- 
pares favourably with the monthly aver- P = KE M.T.) ae Tia ihé To eae mitting daily from 4 to 5 a.m. (G.M.T.), 
age of 40,000 or 50,00 The total ha en station (340 metres) an hear Phe and, N arrangement with the ` Inter: 
number of licences NOW held is 1,644,325. eg triki R leck i | nationa Radiotelephony Bureau at 
9000 chimes striking a pe i Geneva, special skep haye been taken 

N ” Á to prevent ‘clas jing’? of times an 

i BROADGN Dr ead) WIRELESS BUSINESS IN THE U.S.A. vO velengths. The 8 principal British 
novel prosecution | 1% to take piaco An interesting estimate from America broadcasting stations, including Daventry, 

Ì the Con- 


shortly in America on & question of broad- places the wireless industry to-day a8 are taking part and among 
cat wavelength Acaording to 4 Cen- ah i ; i 4 i : na i 

7 wavelengt nae he U ag Gaver k twelfth in the big manufacturing usi- tinental stations engaged are Vienna, 
tral News message the pene overnment nesses of that country. Three years ago Berlin, Munich, Radio Toulouse, Ham-. 
is to institute proceedings against the wireless was 34th. burg, Madrid, Prague and Brussels. 
Zenith Radio Corporation, Chicago, for 
broadcasting on a wavelength allotted to 
Canada but hitherto unused. 

Readers nay remember that the Zenith 
Corporation owns WJAZ; the broadcast- 
ing. station with the “ temperamental it 
studio. 
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- VISITORS’ DAY. k sibs 
The staff of the Cardiff Broadcasting 
in, hi were kept busy last Saturday 
week, when 150 members of the Bristol 
branch of the Wireless League paid a 
visit to the studio and transmitting 
rooms. ‘This was probabl the largest 
public party ever to visit a B.B.C. station 
in one afternoon. | 
ooo0o0 
REPLY TO WIRELESS STRIKERS. 
In reply to an application by the Wire- 
less Operators’ Union- for a Court of 
Enguiry into the strike of marine wire- 
less operators, the Minister of Labour 
has stated that the facts of the dispute 
are widely known, and it is not con- 
sidered that a case has arisen for the 
appointment of such a Court. Further, 
it is felt that the dispute is one which as 
must be settled b negotiation. 
According to the 
three-fourths of the total number Ot 


ahips co ` n 

ming unde wire- 
less law EI a : = i ompulsory 5 n BIRMINGHAM GETS BUSY. An interesting glimpse in the modulating room adjoin- 
board e wireless operators On ing the new studio at SIT. Mr. Cooper, the ‘ gineer-in-Charge: is seen controlling the 
s i z modulation during the transmission of the first item. 
z4 A 20 
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NEW EUROPEAN WIRELESS SERVICE. 
A new Marconi commercial wireless 
service kas been opened between Austria 
and Spain. 
osoo HÉ 


NEW USE FOR THE LOUD-SPEAKER. 
The “ tkeatre-telephħone” service in 
Paris, subscribers to which can “‘ listen- 
in” to performances in the leading 
theatres, is reported to be gaining in 


popularity owing to the advent of the 


Joud-speaker. Actually the service has 
been in existence for 30 years, but the 
necessity for headphones has limited its 
appeal, 


oo0oo0ooọo 


WIRELESS AT BRITISH INDUSTRIES 
FAIR. ; 

Arrangements are nearly completed in 
connection with the British Industries 
Fair, the London section of which will 
be held at the White City from February 
l5th to 26th. 

Wireless apparatus will have a good 
representation, and we note from a plan 
sent us by the Department of Overseas 
Trade that the Uxbridge Road entrance 
should be used by visitors to the wireless, 
scientific and optical instruments section. 

The public will be admitted to the Fair 
each evening from 5 to 8 p.m., and from 
1 to 8 p.m. on Saturday, February 20th. 


oooo 


A GROAN FROM AMERICA. 

Dr. Charles Gray Shaw, professor of 
philosophy at New York University, has 
uttered a lament regarding the seven 
“ deadly values ” in the world of to-day. 
Among these he classes wireless. 

According to the New York correspon- 
dent of the Daily Express, Dr. Shaw ex- 
pressed himself thus: ‘‘ We revere radio 
and have set up a million altars to it for 
no other reason than to -listen-in on the 
most commonplace entertainment at the 
greatest distance. Another age would 
have hesitated to annihilate space and 
time the way we grind them up with our 
machines, but we enjoy the idea of over- 
coming the natural limits of human life.” 

It would appear that the learned 
doctor is unfamiliar with medern pro- 
gress in the design of transformer, choke 
and resistance-capacity coupled amplifiers. 
Or, possibly, his grid battery has run 
down. 

ooo0oo 


SCHOOLS BROADCAST ESSAY 
COMPETITION. 


Frederick Pridmore, a 13-year-old 
schoolboy, of the Elstow Council School, 
Bedfordshire, has won the honour of 
broadcasting a prize essay from ZLO or 
5XX. Master Pridmore is the winner of 
the Essay Competition orgamised by the 
Schools Seetion of the Radio Society of 
Great Britain, a competition for which 
entries were received from scheols 
throughout the United Kingdom and the 
Irish Free State. Mr. J. C. Stobart, 
Director of Education of the B.B.C., 
kindly acted as judge. The prize of £5 
was offered by the Society for the best 
essay on: ‘“* The Uses of Broadcast 
Lessons.” 
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THE LAST WORD IN VERNIER CONTROL. This 
room of the 50 kW. broadcasting station, 


transinittin 


which operates the c 


The second and third piaces were 
secured respectively by Ronald Tomlin 
(aged 13), of Central London District 
Schools, Hanwell, and Muriel Hart (aged 
14), a home student, of 5, Convent Gar- 
dens, Ealing. Mildred Alford (aged 13), 
of the Bicester C. of E. Schools, was 
very highly commended; while the fol- 
lowing were also highly commended :— 
Charles Keep (aged 13), Elstow Council 
School, Beds. ; A. Cudby (aged 14), Pole- 
hampten Boys’ School; Gladys Luxton 
(aged 14). Alfred Sutton Central Sehool, 
Reading ; Claude Molcher (aged 10), Roade 
Council School, Northants; Elsie Pouney 
(aged 13), Bounds Green Girls’ School, 
jew Southgate; E. Powell (aged 11), 
Downham Market Boys’ School, Norfolk. 
The following received special mention :— 
Oscar Clayton (aged D Fawbert and 
Barnard School, Harlow; Nora Pope 
(aged 8), St. Charles R.C. School. 
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FUTURE BROADCASTING POLICY. 

Two important questions affecting 
broadeasting policy were raised by Brig.- 
Gen. Sir Capel Holden, giving evidence 
on behalf of the Radio Society of Great 
Britain before the Broadcast Committee 
at the House of Lords on Wednesday Hast. 
The Society considered that the following 
featares in the constitution of the B.B.C. 
were anomalous :—(l1) That there is no 
representation on directorate of the 
public, who supply all the revenue, and 
(2) that the directorate consists solely of 
representatives of manufacturing in- 
terests. The Society held strongly that 
broadcasting should not be entrusted to 
a private limited liability company. 

Sir Capel also urged the claims of the 
Society for silent periods, when the cessa- 
tion of broadeasting would permit of 
experiments by members. 

bn Thursday the point of view of the 
listening public was put forward by 


og recently in the 
JZ, at Bound Brook, N.J., shows 
the two variable air condensers used for fine tuning. Note the small electric motor 


raph, taken 


Mr. Filson Young, who urged more 
original methods in the presentation of 
broadcast programmes, and Lieut.-Com- 
mander Kenworthy, M.P., of the, Radio 
Association. As a result of a referen- 
dum, said Commander Kenworthy, 95 per 
cent. of the members of the Radio Asso- 
ciation approved the present system of 
broadcasting. The Association advocated 
better research facilities for B.BsC. 
engineers. 
©0000 


FOR THE WIRELESS TRADER. 

We have just received a copy of the 
1926 edition of that useful reference 
book, ‘‘ The Wireless Trader Year Book 
and Diary,” which contains a wealth of 
information of the utmost value to all 
connected with the industry. 

Produced by the Trader Publishing 
Co., Ltd., 139-140, Fleet Street, London, 
E.C.4, the Year Book is priced at 5s. 6d. 
(7s. 6d. overseas). . 
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SPEECH AMPLIFIER DESIGN. 


In the footnote on page 45 of our issue 
of ges 13th the last sentence should 
Ta 
i 


read: “ With pure A.C. the maximum 
inductance at 50 cycles exceeds 300 
henries.”’ 


ooo0oo 


BEAM y. CABLE IN INDIA. 
Within six months it is expected that 
the beam station now under construction 
at Kirkee, near Poona, will begin its ex- 
perimental transmissions. “ive steel 
masts, each 280ft. high, are to be erected 
in a line pointing directly to Skegness, 
where the reciprocal station is now being 
built. 

With the new station it should be 
possible to transmit at the rate of 1,000 
words per minute, which compares very 
favourably with the average cable speed 
of 40 words per minute. 
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of quality is the surest indication that 
constructors realise the importance of 
building radio receivers and amplifiers with 
reliable parts, 1f they wish to obtain the 
best results from their outlay and their 
work. <A.J.S. specialise in well-made 
components. 
The A.J.S. Coilis an example. It 1s highly 
efficient owing to its small high frequency 


Th; increasing demand for components 


INDUCTANCE COILS. 


Nos. 20, 25,3 35; 40, 45, 50, 
_ 60, and 75 3- 
I 100 4/3 


: The set 20 to yoo } 150 4/6 


: inclusive, £2 10 0 f 200 5/- resistance and low distributed capacity. 
: sing! ae ai 5/6 It is the most reasonably-priced efficient 
: 300 6/- protected coil obtainable. The case is 


E 400 6/6 


moulded back and front, with the coil size 
in an ivorine disc on theside. The fittings 


are nickel-plated. 

The Variable Condenser is truly a low loss model, 
with a very low minimum capacity, is of the straight 
line wave length type and each has a direct reading 
vernier movement. Compare the prices. 
Conscientious Constructors are considering the choke 
method of intervalve coupling, it has many points 
in its favour, besides that of making better radio 


reproduction possible. 

Full details of these and other components may be 
obtained in our Publication No. 115 which will be sent 

001 13/6 0003 9/6 


on receipt of the coupon. 
à{- 
0005 10/6 0002 8/6 
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MA ; | _ È A. J. STEVENS & CO. (1914) LTD., 
RRO PEANGI, WOLY N PION, RADIO BRANCH, WOLVERHAMPTON. 


Telephone : 1748 (7 lines). Telegrams: “ Reception, Wolverhampton.” Please send. Publication No. 115. 


an VARIABLE CONDENSERS. 


These are true low loss condensers with direct reading 
vernier movement. Complete with dial and knob. 


London Showrooms: 122/124 Charing Cross Rd., Nama re ONPE EER eee CET sil sail 0572 edie ae a een 
London, W.C.2. 
e Telephone : Regent 7161-2. Telegrams : se Ajayessco, Westcent, London.” Address ee gn ee oe ee Se a ee ea be oe, ee 


Glasgow Showrooms: 223, St. George's Road, Glasgow. 
T : Douglas 3449. Telegrams: ‘‘ Reception, Glasgow.” 


ISSUED BY THE PUBLICITY DEPT. A.J.S. 
15 Advertisements for “ The Wireless World ” are only accepted from firms we believe to be thoroughly reliable. Á3I 
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Anew GECOPHONE Transformer of 
outstanding merits and efficiency 


Points of Superiority! 


High insulation between primary Primary of high inductance provides 
even amplification over the main 
range of audio-frequencies. 


metal case, providing adequate Connections conveniently made lo 
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RATIO ŻTOL R.S.V. VALVE | 
B 80 VOLT HIGH TENSION 
O GRID BAS 


x t000 t50 2000 
FREQUENCY IN CYCLES PER SECOND 


Years of working experience in the manufacture of telephone transformers 
by The General Electric Co., Ltd. lie behind the new GECOPHONE Low 
Frequency Transformer—a unique guarantee of perfect design. It is = 
already acknowledged the supreme radio transformer — trustworthy, super- 
efficient and absolutely distortionless ! 


Ratio 2 to 1. Cat. No. B.C. 720. Recom- 


Ratio 4 to 1. Cat. No. B.C. 725. Recom- 


mended for use with general purpose val mended for use with low impedance yalves, 
bas OSRAM bor R h as OSRAM types DEA $) 
DER DES ac "PRICE 22) DES, or DEG PRICE 5/ = 


'GECOPHONE 


—— 


(Registered Trade Mark) 


Low Frequency 


Your wireless dealer sells it! 


NSFORMEE 


Advt. of The General Electric Co., Ltd., Magnet House, Kingsway, London, W.C.2. 
A32 Mention of “ The Wireless World,’2 when writing to advertisers, will ensure prompt attention. 
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WIRELESS IN 
EVERY ROOM 


o'-! 


The Ducon 


If your house has electric light a Dubilier Ducon 
ehables you to do two things :— 


1. To run your set without erecting an aerial. 
2. To use your set in any room you like. 


The Ducon converts your elgctric wiring system into 
an aerial. All you do is to plug it into the lamp 
socket, and connect it to your set according to the 
instructions. 


The Ducon does not use any electric current, and does 
not interfere in any way with your lighting system, 


Over 500,000 Ducons are now in use all over the 
world. The price is 10/-. (Note that the Ducon is 


not recommended for use with crystal sets.) 
The Dubilier Condenser Co.(1925) Ltd., manufacture 


Fixed Mica Condensers, Variable Air Condensers, 
ode Resistances, Grid Leaks, the Dubrescon Valve 
rotector, the Ducon Aerial Adaptor, the Minicap 


Switch, and the Mansbridge Variometer. 


The company are also sole concessionaires for the 
products of the Mansbridge Condenser Co., Ltd. 


| Specify Dubilier 


~ ya 


REGISTERED 44 TRADE MARK 


DUBI co nes) ER 

ADVERT, OF THE DUBILIER CONDENSER CO, (1925) LTD., DUCON WORKS, VICTORIA ROAD, NORTH ACTON. LONDON, W.3 ' TELEPHONE: CHISWICK 2241-2-3. 
B.P.S. 138 
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T about the same time that Volta was experimenting, 
Ampère, a young French scientist, was also study- 
ing electricity, and his work was destined to have 

a marked effect on scientific progress. 

Andre Marie Ampére was born at Poleymieux, near 
Lyons, on January 22nd, 1775. At an early age he 
showed a wonderful talent for calculation, and we are 
told that he worked out arithmetical problems with pebbles 
even before he had been taught his figures! In his youth 
he had no tutor, but was assisted in his studies by his 
father, who procured for him the necessary books. 


Studies in Physics. 


In 1789 the French Revolution broke out, and the 
ideals of the Revolutionaries filled young Ampére with 
enthusiasm. He received a rude shock, however, when 
his father was put to death by the Revolutionaries, and the 
tragedy made a deep and melancholy impression on him. 

For almost a year young Ampère remained in a state of 
stupor, not even recognising the places where he had been 
brought up. Gradually he recovered his normal spirits, 
however, chiefly through reading some verses of Horace’s 
Ode to Licinius. As soon as he felt able to do so, he 
endeavoured to find solace in a study of botany. From 
1794 to 1797 he immersed him- 
self in literature, and having 
devoured all the Latin poets 
turned his attention to Greek. 
He followed literature with a 
study of science and art, but 
seemed unable to plan out any 
definite line of work until at last 
he decided to devote himself 
exclusively to physics.. | 

In the meantime (in 1799) 
he had married Mile. Julie 
Carron,* a circumstance that 
necessitated him choosing a 
profession. He decided on a 
scientific career, and in 1801 
became Professor of Chemistry 
and Physics at Bourg. In the 
following year, at the age of 
27, he published a mathematical 


paper. 

In 1804 Ampére’s wife died, 
and in the same year he became 
Professor of Mathematics at 
Lyons. In his youth he had 


“In the folowing year a son was 
> and he subsequently became 


aa intellectual lite Man and 
® member of the Avademy of 
Beiences. 
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Andre Marie Ampère. 
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4.—Ampere. 


always shown a considerable interest in mathematical stb- 
jects, and’ in his later years remarked that he knew as 
much about mathematics when he was eighteen years of 
age as at any time afterwards. In 1805 he entered the 
Polytechnique at Paris, and in 1809 attained the high post 
of Professor of Mathematical Analysis and Mechanics. In 
1814 he became a mémber of the Academy of Sciences 
and Professor of Physics in the College of France. Sub- 
sequently he enjoyed numerous distinctions, including the 
Legion of Honour and Fellowship of the Royal Societies 
of London and Edinburgh. 

It was during a tour of inspection in 1836 that Ampére, 
worn out by toil but still in full possession of his mental 
faculties, fell ill at Roanne. He endeavoured to con- 
tinue with his tour, but, arriving at Marseilles, had to 
take to his bed. He died in the College of that town on 
the roth of June, being sixty-one years of age. : 

Although Ampére’s work was considerable, his fame as 
a pioneer of wireless is based more particularly on his 
application of the highest branches of mathematical ana- 
lysis to electricity and magnetism. His study of electro- 
magnets and his researches in this connection largely 
prepared the way for Faraday’s famous experiments, 
which we shall consider later. 

As we have already learned, 
Oersted had discovered (in 
1819) the effect of an electric 
current upon a magnetised 
needle.. The Academy of 
Sciences did not hear of Oer- 
sted’s experiments until Sep- 
tember rith, 1820, but imme- 
diately the discovery was an- 
nounced Ampère began an 
investigation of electro-magnet- 
ism. Seven days later (on 
September 18th) he read a 
paper before the Academy, an- 
nouncing that the voltaic pile 
itself affected the magnetic 
needle in the same manner as 
did the uniting wire. He showed 
that the effect was consistent 
with the theory that the electric 
current completes a circuit back 
to the pile from which it origi- 
nated. He also advanced his 
brilliant theory that the magnet- 
ism of a magnet is due to 
' molecular electric currents, 

In a paper, New Discoveries 
in Magnetism and Electricity, 
Ampére suggested using the 
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Pioneers of Wireless.— 

effect of an electric current upon a magnetised needle in 
order to transmit signals from one point to another. It 
is on this suggestion that the French base their claim that 
Ampère was the originator of the conception of the electric 
telegraph. 

The question as to who invented the telegraph has, of 
course, been the subject of considerable discussion. 
Although Ampére suggested that the electric current might 
be used to transmit intelligence to a distance, it 1s a far 
cry from his discovery of the scientific principle to the 
completed system, operating on a commercial basis, of 
Morse. It is significant that Ampére made no attempt 
to patent his discovery. | 

Although a great savant, whose name is one of the 
most illustrious in French science, Ampère was remark- 
ably candid and ingenuous. Possessed of a very modest 
fortune, he gave it freely to those in need ‘and lavished it 
on the construction of new apparatus. In France his 
absent-mindedness was almost proverbial, and is well 
illustrated by an incident that occurred, during a meeting 
of the Academy. Ampère was reading a paper, and the 
members were listening to him with rapt attention. Sud- 
denly there was an unusual disturbance and a general 
murmur spread over the meeting as a stranger, attired in 
a dark blue dress-coat, entered the hall. The stranger 
quelled the excitement with a sign, and taking a vacant 
seat on the platform listened undisturbed to the lecturer. 

When he had read his paper, Ampère returned quietly 
ts his place, not having noticed the stranger’s entrance. 
Great was his astonishment, therefore, when he found the 
stranger occupying his seat. Too modest to say any- 
thing, Ampére walked round his seat and coughed once or 
twice, but the stranger did not take the hint. He then 
remarked to some of his colleagues that it was extra- 
ordinary that a stranger could enter and take another’s 
place without apology or explanation. The only responses 


“hot consorting with your colleagues. 


-absorbed in his work! 


‘JANUARY 27th, 1926. ` 


were quiet smiles, which so mystified Ampère thae he over- 


came his timidity and addressed “M. Geoffroy Saint- . 


Hillaire, the President. 

‘‘ Mr. President,’* said he, ‘‘ I must point out to you 
that a stranger has taken my place and sits amongst us.” 

‘* You are mistaken, my dear colleague,.’ replied the 
President ; ‘‘ the person to whom you allude isa member 
of the Academy of Sciences.’’ 
* “Since when? ’’ asked Ampère. 

‘ Since the 5 Nivdése, year VI.,’ 
stranger. ; . 

‘* And in what section, sir? ’’ inquired Ampère. 

‘ In the Mechanics Section,’’ responded the intruder. 

‘‘ This is a little too much,” cried Ampère, as he 
snatched up a list of members of the Institute. Turning 


? 


interjected the 


to the date mentioned, he read :—‘‘ Napoleon Bonaparte, 


Member of the Academy of Scicnces, elected to the 
Mechanics Section on the 5 Nivôse year VI.” 

Ampère, very upset at not having recognised the Em- 
peror,’was profuse in his apologies. The Emperor was 
much amused by the occurrence, however, and genially 
replied: ‘“There, sir, you see the inconvenience of your 
I never see you at 
the Tuileries. However, I can easily compel you to come 
there, at least to bid me good day.” 

When the meeting terminated, the Emperor approached 
Ampère, and taking his hand said: ‘‘ I shall expect you 
to dinner to-morrow. It will be at seven, and so that you 
will not take her for someone else, I will warn you now 
that I shall place you next to the Empress! ” 

The sequel to this incident is as strange as it was typical 
of the absent-mindcdness of the great &cientist, for on the 
following night the Imperial household did not sit down 
to table until eight o’clock. The Emperor had waited an 
hour for his colleague of the Academy, but Ampère had 
forgotten all about the invitation and was unconcernedly 
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TRADE NOTES. | 


‘ CHARGING FROM A.C. MAINS.” 


Reapers of the article with the above title, by Prof. 
FE. V. Appleton, in The Wireless World of December 
3oth will be interested to know that the Balkite Battery 
Charger mentioned in the last paragraph is only obtain- 
able in Great Britain from the branches and agents of 
Burndept Wireless Limited. The idea is protected in this 
country. 

The Balkite Battery Charger is shortly to be manu- 
factured at the company’s Willesden works. 


TRADE MARK FACTS. 


From King’s Patent Agency, Ltd., of 1464, Queen 
Victoria Street, E.C.4, we have received a fascinating 
little booklet about Trade Marks, containing extracts from 
a paper on the subject given before the Publicity Club 
of London by Mr. Benj. S. King. 

A distinction is drawn between invented and ‘‘ non- 
invented ” trade marks; a good specimen of the former 
is “‘Osram,”’ while the latter is well exemplified by 
‘‘ Monarch ” as applied to typewriters. Mr. King’s re- 
marks are worthy of the attention of all wireless manu- 
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facturers who propose to benefit by the powerful appea: 
of a good trade mark. 


TESTING MARCONIPHONE “IDEAL” TRANSFORMERS. 
The insulation of the windings are subjected to a pressure of 
3,000 voits at a frequency of 1,000 cycles. 
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HE D.E.2 yalves are dull emitters designed for 

use with two-volt filament heating accumulators. 

It is said by the manufacturers that these valves 
morporate all the good features of the well-known 
D.E.R. type valves, with the added advantages of lower 
flament current consumption and improved character- 
istics which provide special values most suitable for the 
H.F. detector and L.F. positions in the receiver. 


- H.F. and L.F. Models. 


Two classes are provided, one being designated D.E.2, 
H.F., and the other D.E.2, L.F. 'D.E.2, H.F. is 
commended for H.F. amplification and detection éand 
for use in resistance or choke-coupled L.F. or H.F. 
stages, whilst the D.E.2, I.F. is designed for L.F. 
transformer-coupled stages, or for the output stage if tele- 
phones are employed. 

Sample valves submitted by the Marconi and Osram 
Companies have been tester], with the results given in the 
ampanying tables. These figures compare fairly 


frourably with those given in the makers’ catalogues, 


although it would appear that the 
manufacturers specify the amphi- 
fication factors and anode imped- 
ances of their valves at a high 


Marconi and Osram D.E.2 Series. 


used in a L.F. amplifier with an 
anode voltage of 80, the correct 
grid bias is negative 4.5 volts. 
Surely then we are entitled to be 
given the characteristics of the 
valve under these conditions, for 
the keen wireless amateur no 
longer chooses components and 
valves at random; but endeavours 
so to choose these things that they 
match and work well together 

Typical instances where matching 
of parts is essential are when low- 
and high-frequency transformer 
couplings are used. Many manu- 
facturers of transformers specify 
the anode impedance and amplifi-. 
cation factor of the valves used 
with transformers of various ratios 
to give certain frequency-amplifi- 
cation characteristics, and these 
form in many instances the only 
guide the buyer has as to the am- 
plification, and to a certain extent 


D.E.2, L.F. Nominal 
rating, filament, 2 velts, 
0°12 ampere; anode volts 


the quality, he will get. 


K w F 80, maximum; ampli- 
The D.E.2, L.F. valve will be fication factor, 7; anode 


anode voltage with the grid at ap- 
proximateły zero volts instead of 
with usual operating values as we 
do in our tests. The result of 
this, of course, is to show that the 
valve ts not quite such a good one, 
judged by the ratio of the ampli- 
fication factors and impedances, 
as one would be led to expect from 
the figures given by the makers. 
These remarks apply not only to 


found suitable for the first stage ‘mPetence 27,000 ohms. 
of a transformer-coupled low-frequency amplifier, when 
a transformer of 2 or 3 to 1 ratio of good design may be 
used. This valve will also function fairly well m a 
transformer-coupled high-frequency amplifier, provided 
the ratio of the windings and the value of the tuning 
condenser is properly chosen. 


MARCONI AND OSRAM VALVES. 


the Marconi and Osram Com- D.E.2., N.F. 
panies, but we believe’ to all valve Filament characteristics. 1.8 volts. 0.12 ampere. 

j . ? ; . 1.9 volts. 0.125 ampere. 
manufacturers, and we would sug So valta. 0.13 amiet, 
gest that the time has arrived when Total emission, 5.9 milliamperes. 
the public has the right to expect 

; : Anode 
that actual values under operating PAST ear Auni Grid Ampli- Anode 
condittons be given. That the Volts. a =? ¿Anode Bias. fication Impedance 
; 3 i i Fac 
makers appreciate the importance Volts. paca = 
of grid bias is evident from the Milliamperes.| Mill‘amperes. Volts. Ohms 
figures which they invariably give 40 0.64 We =l 11.3 50,000 
. . . . . 60 . le TARTS x 4, 
in the literature describing their 80 1.57 0.71 ae 12°85 54,500 
. 100 2.1 0.85 —4 12.5 45,000 
cation factor, 12? taste products. Thus we are told that 133 a a a ae eon 
Pedance, 45,0000hms. When the D.E.2, L.F. valve is 


134 
Valves we have Tested.— 
l D.E.2., L.F. 
Filament characteristics. 1.8 volts. 
1.9 volts. 
2.0 volts. 
Total emission 5.7 milliamperes. 
Í Anode l 
Anode Current Actua! Grid 
Volts. at Zero Anode Bias. 
. Grid Current. 
Volts. 
Milliamperes.[Milliam peres. Volts 
-40 0.84 0.53 — 1.5 
60 1.53 0.78 —3 
80 2.27 0.95 —5 
100 3.06 1.14 —7 


Taken with 2 volts ou flament. 


Captain Eckersley at Hounslow. 

The members of the Hounslow and 
District Wireless Society are looking 
forward with interest to a visit from 
Captain P. P. Eckersley, Chief Engineer 
of the B.B.C., who has kindly arranged 
to give a non-technical lecture, on Friday, 
February 12th, his title being ‘“‘ Broad- 
casting from Within.” 

On the same evening the Marconiphone 
Co., Ltd., will demonstrate their 
“ Straight Eight Receiver.” 

The meeting will be open to the pub- 


lic, a collection being made an behalf of 


the Hounslow Hospital Wireless Fund.’ 
Hon. Secretary : Mr. Arthur J. Myland, 
219 Hanworth Road, Hounslow. 
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A Constructional Course. 

Great enthusiasm is being shown in 
connection with the inauguration of a 
practical course in wireless construction 
by the Croydon Wireless Society. This 
course, which is to be continued fort- 
nightly until the summer, will alternate 
with the regular fortnightly Mo lec- 
tures. It will be helpful and informa 
is intended to bring members into closer 
contact for the purpose of mutual instruc- 
tion and advice. 

A single-valve Reinartz receiver is 
being built by several of the members 
under expert supervision, and will later 
be fitted with one or two low-frequency 
stages. When the sets at present under 
construction are completed an evening 
will be devoted to calibrating them 
against a standard wavemeter. 

The Hon. Secretary of the Society is 
Mr. H. T. P. Gee, 51-52, Chancery Lane, 
W.C.2. 
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Liquid Air to Increase Signal Strength. 


Mr. Allen S. Bremner, B.Sc., gave a 
fascinating lecture and demonstration on 
the subject of “ Liquid Air ”, before the 
Muswell Hill and District Radio Society 
on January 13th. Although the majority 
of his remarks were not strictly applic- 
able to wireless, the lecturer made the 
interesting observation that by immers- 
ing his aerial tuning coil in liquid air he 
bed) noticed a considerable increase in 
signal strength, due to decreased resist- 
ance, 

Particulars of the Society’s activities, 
together with a membership application, 
will be gladly forwarded by the Hon. 
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For tuned anode couplings, the H.F. valve will be 


0.122 ampere. 
0.127 ampere. 
0.132 ampere. 


found satisfactory, for it has a high impedance, and 
will not be so liable to oscillate as a circuit including a 
valve of similar amplification factor but lower impedance. 


Further, the tuning characteristics, which depend to some. 


extent on the anode impedance, will be better, z.e., tuning 
will be sharper than when a low-impedance valve, such 


To avoid overrunning D.E.2 valves, they should always 
be operated from a two-volt accumulator, and it is advis- 
able to employ a 5-ohm rheostat in order that the valve 


Ampli- Anode 

fication Impedance. 

Factor. x 

as a D.E.8, L.F., is used. 
Ohms ; 

8.05 45,000 

7.0 30,000 

7.5 31,200 

8.0 35,200 


AREL ee eee taposose CRC e emer EEO eee eESereeseEseESEErssenserasessesseses % 


NEWS FROM | 
THE CLUBS. 


Venccerevncesncscassces POR cerecccaserteesse seerShsepeeeoeese te osso se ce -00 of 


Secretary, Mr. Gerald S. Sessions, 20, 
Grasmere Road, Muswell Hill, N.10. 
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Can a Refiex Set be Stable? 


An outstanding feature bf the meeting 
of the Lewisham and Bellingham Radio 
Society on January 12th was the demon- 
stration by Mr. Riches of a two-valve 
reflex receiver. The demonstration was 
the outcome of a previous discussion in 
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FORTHCOMING EVENTS. : 


WEDNESDAY, JANUARY 7th. : 

Raio Society of Great Britain.—General 
mecting. At 6 p.m. (tea at 5.30). At 
the Institution of Electrical Engineers, 
Savoy Place, W.C.2.  Lecturc, with 
demonstration: '* Loudspeakers," by Dr. 
N. W. McLachlan, M.1.E.E. 


: Tottenham Wireless Society.—At 8 p.m. 

: At 10, Bruce Grove. Lecture: ‘ Distor- È 

: tion,” by Mr. J. H. A. Whitchouac, of 
the B.B.C. 


.m. At St. 
rrecn. 


James’ Schools, 

Lantern lecture: "Mica : 

Condensers for Transmitting and Re- 

: ceiving,” by Mr. H. .indrewes, of the 

i Dubilier Co 

: FRIDAY, JANUARY 2th. 

Sheficld and District Wireless Society. At 
7.30 p.m. At the Department of 
Applied Science, St. George's Square. 
Lecture: "Power Transformers,” by 
Mr. L. H. Crowther. AMOLELE, 

Bristol and District Radio Society.—At the 
Physics Lecture Theatre, Bristol Uni- 
versity. Lecture: "© Acoustics” (with 
PR EACRES) by Prof. A. M. Tyndall, : 
et r. 

Radio Experimental Society of Manchertcr. 

Erperimental evening. 

Hely Trinity Radio Club (Barnabury).—At 
7.45 ph. At the Parish Hall, Rich- 
mond Road. Lecture: “Frequencies in 
Relation to Broadcasting,” by a B.B.C. : 
Engineer, : 

MONDAY, FEBRUARY ist. : 

Tinie and District Radio Socicty.—Open 
night. : 

Swansea Radio Sociwty—Lecture by Mr. 3 
R. G. Isaacs, M.Sc, : 


: Fortis 


TUESDAY, FEBRUARY 2nd. : 

Halifar Wireless Club.—Lecture: “ Broad- | 
aan “ by Mr. H. Bishop, of the : 
LBC, 


WEDNESDAY, FEBRUARY 3rd. 
Tastituion of Electrical Engineers (Wire- 
Ievs Seefion).—At 6 nom. trcfreah ents 
at 5.30), At the Inatitution, Saroy 
: Place, W.C.2. Lecture: “The Propaga- : 
: tion of Electric Wares,” by Mr. J. : 
: Hollingworth. : 


may be heated to as low a temperature as is consistent 
with satisfactory operation. 


A 


4 
which several members had doubted the 
possibility of any reflex circuit being 
stable and constant in operation, while 
possessing good range and volume. Mr. 
Riches showed that, in regard to his par- 
ticular: receiver, he was fully justified in 
claiming that an efficient reflex set could 
be rendered stable. 
o0o000 


Broadcasting Frequencies. 

An important meeting for members of 
the Holy Trinity Radio Club (Barns- 
bury, N.1) will be held on Friday next, 
January 29th, when a member of the 
Engineering Staff of the B.B.C. will lec- 
ture on ‘‘Frequency in Relation ‘to 
Broadcasting.” The meeting will be 
held at the Parish Hall, Richmond 
Road, and will begin at 7.45 p.m. All 


` 


interested in wireless are cordially 
invited. 

A special effort is being made to 
increase the membership of the club. 


Particulars will be gladly forwarded by 
the Hon. Secretary, Mr. D. E. Stretton, 
15, Thornhill Houses, Barnsbury, Lon- 
don, N.1. 
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New Headquarters. - 

We greatly regret that a mistake was 
made in these columns last week in 
referring to the move of the Ilford and 
District Radio Society to new and more 
comfortable headquarters. These, it 
should have been stated, are situated at 
the Wesleyan Institute, High Road, 
Ilford. By an unfortunate error, the 
society's original address was given in 
our lust issue. 
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Wavelengths and Cycles Per Second. 


One of the most interesting half-hour 
talks ever heard in the club room of the 
Ipswich and District Radio Society was 
given by Mr. Stanley Lewis on January 
4th. The subject was ‘‘ Wavelengths aud 
Cycles per Second.” Many obscure points 
were made clear by clever demonstration, 
and not a little of the success of the 
evening was due to Mr. Lewis’s discreet 
use of the blackboard. 

Before the close of the meeting an 
entertaining diversion was provided by 
one of the members who produced a two- 
valve receiver which competed success- 
fully with the society's four-valve in- 
strument in picking up most of the 
B.B.C. stations at good strength. 
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Duplication of Wavelengths. 

Our surmise of last week that Geneva 
would soon experimenting, not on 
short wavelength transmissions—as was 
stated in a misleading report m a morn- 
ing newspaper—but on the duplication 
and triplication of wavelengths, has 
already been shown to be accurate. As 
the outcome of a short conference held 
m Brussels a few days ago, it was 
decided ‘to institute the Bournemouth 
statiom as a sort of keystone of transmis- 
sons from this country, operating on 
wavelengths of 250, 360, and 500 metres 
smnhtaneously with transmissions on the 
same wavelengths from Petit Parisien, 
Berim, and Rome. The idea is to ascer- 
tam which, if any, stations in Europe 
caa broadcast on the same wavelength 
withoat interference. If such economies 
m the waveband can be effected, the 
move will go a long way toward solving 
the European waveband problem. 
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Prince Henry. 

pags Henry will respond to the toast 
of ‘* The al Family,” to be proposed 
by Sir athe Fisher, Secretary to the 
Treasury, at the Civil Service dinner 
which is to be held or February 12th. 
The Prime Minister will propose the 
toast of “His Majesty's Civil Service.” 
yi three speeches will be broadcast from 
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Broadcast Humow. 


The scare administered to listeners by 
Father Ronald Knox, in a burlesque en- 
titled ‘‘ Broadcasting the Barricades,” 
which was relayed from Edinburgh 
recently, has greatty perturbed the 
B.B.C. officials. While the skit, in 
manuscript form, bore every indication 
of what it was intended to be, and 
while # greater proportion of humour is 
called- for by a section of listeners, the 
incident showed the need of very careful 
discrimination in the choice of broadcast 
hamour. | 

0000 


AR Soris aad Conditions of Men. 
Even in the narration of a funny story 
point is often missed by the hearer, 
and the danger that listeners may fail 
to appreciate the subtleties of broadcast 
hamoar carmot be overlooked nor under- 
estimated. It takes all sorts to make a 


SAVOY HILL TOPICALITIFS 


By Our Special Correspondent. 


world, and it is clear that the officials 
responsible for Father Knox’s burlesque 
transmission did not pay due regard to 
that section of the listening world which 
creates its news bulletins as unequivocal 
act. | 

< ooo 


Lyn Harding as Drake. 

There are few more refreshing charac- 
ters in history than Drake, and excerpts 
will be broadcast to-morrow (January 


. th) from Louis N. Parker’s play of 


that name. An excellent Drake has been 
secured in Mr. Lyn Harding, who created 
the part when the play was first pro- 
duced at His Majesty’s Theatre in 1912. 
Another well-known artist, Miss Edyth 
Goodalı, will play Queen Elizabeth. 


0000 


A Job for Capt. Eckersiey. 


Here is a ghost story which has not 
even the excuse of wireless to support it. 
A resident on a small and isolated farm 
in Shropshire heard music and voices 
outside the house in the middle of the 
night, and, being very puzaled, got out 
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of bed to see who was disturbing his 
slumbers. There was no sign of anyone, 
but the singing continued jong after he 
had returned to bed. On the following 
morning he found that the snow which 
had fallen overnight was undisturbed. 
The curious point about the story is that 
the information has been passed on to 
Captain Eckersley with a request that 
he will try and explain the mystery, 
seeing that the farmer concerned has no 
receiving set. ` 
o0o0o0oo 


We Wonder. 

A listener tells me that he proposes to 
attach an aerial to a century-old oak 
tree in his garden, and wonders whether 
this is likely to kill the tree. 

Po ooo0oo0o 
He Didn’t Want Much. 

This reminds me of the unsophisticated 
candidate for broadcasting honours who 
recently offered his services to the 
B.B.C. for broadcasting anything in the 
way of song, from cradle songs to sere- 
nades, war songs, or dirges. He stated 


station at Dublin. 


The new station is working on a wavelength of 390 metres and the quality of transmission 


reported to 


e steadily improving. 
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1 
that he would take in part payment a 
“ first-class listening-in set, with full 
directions for putting up and for mani- 
pulation, plus a free licence for same.” 
He added that he would prefer one ** with 
twelve first-class quality headphones and 
would wish to be advised where best to 
rig aerials, and would need a long aerial 
of- finest copper wire, with means of 


attaching same to ten or twelve trees. ”™ 


It woulå appear that the correspondent 
wants a telegraph line to his house and 
not a wireless aerial. 

_ 0000 


Good Reception from the Continent. 

From time to time the engineers at 
Savoy Hill receive information from 
listeners ip certain parts of the country 
as regards the ease with which foreign 
stations can be picked up, while British 
stations cannot be heard at all. The user 
of a two-valve set, installed near the 
Caledonian Canal, last week forwarded a 
long list of Continental stations which 
he had been able to receive, and remarked 
that he had at the same time succeeded 
in getting Glasgow only of all the British 
stations. 

0000 


Bad for Valves. 

The reason is that the. Continental 
stations generally over-modulate—an ex- 
pensive procedure so far as the life of 
valves and other transmitting apparatus 
is concerned. The B.B.C. engineers, on 
the other hand, in the interests of 
listeners as well as of their own trans- 
mitting plant, pay attention to the factor 


of safety. to ensure consistency in their - 


transmissions, combined with unvarying 
quality. The aim of every broadcasting 
concern should be to give its nationals a 
consistent service vather than to indulge 
in the somewhat speculative pastime of 
bolstering up transmissions for the benefit 
of listeners abroad. 
o0o00 


A New Type of Valve. 


In connection with the question of 
modulation, an experiment was tried the 
other day at one of the provincial sta- 
tions with a new’ type of valve to replace 
several low-power valves. So far from 
providing listeners with an improved 
level of consistency in reception, over- 
modulation was more pronounced than 
ever, and speech could even be detected 
on the anode, in small clouds 


’ oo0oo0o0o 

A Record Week. 

In these days of heterodyning and 
interference on the ether, the week 


January 7th to 14th may be counted as 
a red-letter week in broadcasting, for the 
B.B.C., in its weekly report to Geneva, 
was able to declare that seventeen of its 
stations were clear of heterodyne, a con- 
dition of things that has not been ex- 
perienced for many months past. 
0000 


Manchester Badly Heterodyned. 


Manchester, on the other hand. was in 
a serious plight during the period men- 
tioned, interference being concentrated 
on that station with especial intensity. 
Manchester’s wavelength was lowered 
from 382 metres to 379 metres in an 
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FUTURE FEATURES. 


Sunday, January 3ist. 
Lonnon.—4.10 p.m., La Chauve 


Souris, 9.15 p.m., Schubert 

Programme. 
BirnMInGHaM.—9.20 p.m., Mainly 

Concertos. 
Bovurnemovury.—3.30 p.m., Wagner- 


Liszt Programme. 9.15 p.m., 
Instrumental Feature and Art 
Songs. 
Carpirr.—9.15 p.m., ‘Out of the 
; Depths.” 
i. Grascow.—3.30 p.m., 
á Programme. 


Monday, February Ist. 
Loxpon.—8 p.m., Chamber Music. 
BirMINGHAM.—8 p.m., Classical 
Items. 

ABERDFEN.—8 p.m., Scottish Song, 
Music and Drama. 

Grascow.—8.30 p.m., Aspects of 
the East. 

BeLrasr.—8.58 p.m., Instrumental 
Solos. 9.20 p.m., Two Scenes 
from Shakespeare. 


Tuesday, February 2nd. 
Lonpon.—8 p.m., An Operatic 
Evening. 
BocrnemMoutH.—-8 p.m., Folk Lore 
in Scng and Music. 
Carvirr.—8 p.m., A Pageant of the 
West—(1) Cardiff. 
MANCHESTER.—& p.m., “ Daughters 
of Men ” (Charles Klein). 


Orchestral 


ABERDEEN.—8 p.m., English and 
Trish Music. ° 
Wednesday, February 3rd. 
: Lonpon.—8 p.m., Mendelssohn 
: Programme. 
: BirnminGHaM.—7.50 p.m.. Organ 


Recital by C. D. Cunningham 
(City Organist), relayed trom 
the Town Hall. 

CarpirFr.—8 p.m., ‘t Runes of the 
Hebrides.” 

MANCHESTER AND SXX.—8 p.m.. 
“John Peel” Programme. 
NEWCASTLE.—8 p.m.. Mendelssuhn 

Programme. 9.15 p.m., Opera. 
Grascow.—8 p.m., Symphony Con- 
cert. 
EpixnsurcH.—8 p.m., A Mendels- 
sohn Night. 


Thursday. February 4th. 
BırMINGHAaAM.—8 p.m., Chamber 
Music Programme. 
Mancuester.—8 p.m.. Lancashire 
Talent Series: A Contribution 
by Bury. 
Friday, February 5th. 
Loxpon.—-9.20 p.m., Special Relay 
from the Continent. 
MANCHESTER.—8 p.m., A Popular 
; Concert. 
:  Berrast.—8 p.m.. Portion of Con- 


: cert by the Belfast Philhar- 
: monic Society relayed from the 
; Ulster Hall. 


Saturday, February 6th. 
NEWCASTLE.—8 p.m., The Hatton 
Colliery Prize Band. 
ABERDEEN.—9 p.m., Instrumental 
Programme. 


e 
. 
Perv Pee eee PUR CEES SESS SE eee ree) SOC Ce reese rseveressasssvede 


JANUARY 27th, 1926. 


attempt to extricate its transmissions 
from those of Prague, Union Radio 
Madrid, Oslo, and Dublin. The situation 
between 350 metres and 400 metres is 
presenting Geneva with’ a difficult 
problem. 

0000 


Schoolboys to Broadcast. 


Listeners heard, a few days before 


. Christmas, the first of the public school 


concerts relayed from . Marlborough 
College. By way of contrast, 2LO will 
broadcast, on February 16th, a cantata 
entitled ‘‘ Youth and War,” which is 
to be relayed from the Bermondsey 
Central School for Boys. The cantata is 
by Dr. Robert Jones, the headmaster of 
the school—which is something between 
the elementary and secondary school 
grades. The boys will demonstrate that 
tuneful voices are to be found in the 
purlieus of South London as well as in 
the open countryside. 


ae o0o000 


What Station was That? , 


Need appears to exist for a stiffening- 
up of the regulations respecting the 
announcement of the identity of various 
stations during broadcasting. The com- 
plaint was made that many people tuned 
in half-way through a recent burlesque, 
and were unable to gather up the threads 
in a way that would have enabled them 
to follow the argument. It is equally 
important that, on tuning in, the listener 
should not be for long at a loss to know 
the name of the station to which he is 
listening. Call signs should be announced 
with unfailing regularity befure each and 
every item. 

©0000 


Realism in Broadcasting. 


Do listeners realise the amount of 
physical and mental effort that many 
artists put into their broadcast per- 
formances? In listening to that wonder- 
ful broadcast of “The Tell-tale Heart,” 
one of Edgar Allan Poe's eerie tales, 
which was recited by Mr. Russell Thorn- 
dike from 2LO a week .ago, we felt some- 
thing of the dramatic intensity that the 
well-known actor put into the words; 
but we did not, perhaps, realise that he 
acted the part of the insane murderer 
just as if he were performing before a 
visible audience. At one point he 
pounded a wooden chair in front of him 
with such vehemence, to typify the beat- 
ing of his victim's heart, that his 
knuckles were noticed at the end of the 
broadcast to be streaming with blood. 


0000 


A Musical Dinner. 

This evening (Wednesday) listeners are 
to have half an hour of George Graves, 
the inimitable Baron Popoff, in a broad- 
cast: from “The Merry Widow.” 

The first performance of York Bowen’s 
Rhapsody for violin, 'cello, and piano wilł 
also be broadcast from the Annual Dinner 
of the Federation of British Music Indus- 
tries. The ‘speeches of Lord Hewart, 
Lord Chief Justice, and Mr. J. B. 
McEwen, Principal of the Royal Academy“ 
of Music, will also be broadcast from the 
same function. d 
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SPEECH AMPLIFIER DESIGN. 


Derivation of Transformer Characteristics.! 


By N. W. McLACHLAN, D.Sc., M.I.E.E., F.Inst.P. 
(Cencluded from page 98 of previous issue.) 


HIS subject has been treated experimentally and 
mathematically by various writers, but to save the 
reader the necessity of wading through the original 

papers a simple treatment is outlined below. 


The chief object to be attained in getting the optimum _ 


of amplification from a valve is that only a minor por- 
tion of the alternating voltage shall be expended across 
the valve. This is equivalent to the valve impedance 
bemg negligible compared with that of the resistance or 
transformer primary in the anode circuit. It is, of 


o(b) 


of vaive-transformer combina- 
e frequency alternator equivalent 
te internal resistance of valve; C = equivalent 
ty of transformer secondary referred to primary circuit; 

L = iaductamce of primary, assumed constant; L, = equivalent 
leakage of transformer referred to primary; R = equivalent re- 
asteace of transformer referred to primary; E = m x voltage 
applied to grid of V; at any instant; e, = voltage across primary 
at any instant ; e = voltage across secondary = & x transformer 

ratio; i = alternating current through r at any instant. 


als r= 


course, the variation m the impedance of the ‘‘ load ” 
which prevents the amplitude-frequency characteristic 
being horizontal, z.e., having an unvarying ordinate, or 
in mathematical language y = a constant. 


Transformer Resonance. 


Let us turn our attention to Fig. 13 (b), in which is 
illustrated a circuit approximately equivalent to the valve 
circuit Fig. 13 (a). The alternator A will be assumed to 
generate a constant voltage at all frequencies, this being 
equivalent to a like voltage control of the valve as effected 
by a voltage between its grid and filament. The amplifi- 


cation from the grid of V, to that of V, is x m x 


transformer ratio, where m is the magnification factor of 
tbe valve. 


it will be seen that should be as near unity as possible, 


i.e., e, should be much greater than e. Now, e is the 
vector sum of 77, R?, and wL., where ¢ is the alternating 
current flowing round the circuit. Expressed symbolic- 
ally the numerical value of e is i[(r+R)*+w?L,’]}, 
i 


Also C, =ul, i= oC" 


e et Sn a ee 
' In all calculations the valve constants have been taken from 
data supplied by the valve manufacturers. 


Where w= 27 x frequency. 


From this formula with the aid of Fig. 13 _ 


Taking phase into account it must be clear that at any 


- instant the total voltage across 7, R, L, and L,, że., 


e + ¢,, cannot exceed E. Now, suppose the frequency is 
of such a value that the impedance of L, is very high 
compared with that of C. We may then consider L, to 
be removed (in an actual valve circuit L, will act as an 
anode feed choke). Moreover, at a suitable frequency 
L, and C will resonate, and their voltages will be equal 
but opposite. The voltage across them is wl. ga 


wC 
(giving w?L,C=I). Now, the maximum value of # is 
governed by the value of (r+R). Thus the voltage 
across C and therefore across the primary of the trans- , 
former is controlled by r+R. Hence, with a trans- 
former and a valve of low combined resistance, the current 
may be relatively large, thereby yielding a voltage on the 
primary several times greater than E, /.c., when leakage 
resonance occurs. 

For example, take a combined value of.7+R as 35,000 
ohms, a value of L, as 2 henries, and C as 400 micro- 
microfarads. The resonance frequency would be in the 
neighbourhood of 6,ooocycles. At resonance the maximum 


current is given by Lago, Now, the voltage on C 
>. I E oln E 
and therefore on L C = wL,I = @C(R +7) = (R+7) 


which is approximately equal to 2E (by insertion of 
numerical values). 

Thus the effective amplification due to the valve and 
transformer is given at leakage resonance by the expres- 


les 


R+~7 


n 
EB. = where nna= turns.? The factor 


is the outcome of the leakage. , 
Thus, if the transformation ratio were 2, and the valve 
magnification factor 7, the amplification at 6.000 would 


AMPLIFICATION 


FREQUENOY 


Fig. 14.—Curves of Marconiphone “ Ideal” transformer. Upper 
l curve with “R "” valve, lower curve with D.E.3 valve. 


be 2x2x7=28, or just double that on the horizontal 


portion of the characteristic. The curve of Fig. 2 (page 


2 (=) is the voltage applied to grid of V, of Fig. 13. In 


kREn 


the ordinary way the amplification is given by where 
k is about unity on the flat part of curve. 
A 4! 
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Speech Amplifier Design.— | 
45 of January 13th issue) ought now to have a definite 
meaning, and the gradual slope from 1,000 cycles upwards 
indicates that at some frequency a resonance point will 
be attained. Also, from the formula it will be evident 
that with any given transformer which shows a rising 
characteristic the rise can be reduced by augmenting 
(r+R), i.e., by using a higher impedance valve. This 
is illustrated in a concrete manner by the curves of Fig. 


14, which show the characteristics of a 4: 1 transformer’ 


with valves of high and of moderate impedance. 
, Amplification at Low Frequencies. 


The upper curve of Fig. 14 shows a falling character- 
istic, and this is due chiefly to the alternating volt drop 
on the valve being of importance compared with that 
across the transformer primary. Although the primary 
inductive reactance is high, the capacity reactance is 
low, as an example will clearly show. Taking the valve 
resistance and primary of transformer as 40,000 ohms, 
L=25 henries and C=o.oo1 mfd., the reactances of L 
and C at 3,000 cycles are respectively 460,000 ohms and 
55,000 ohms. Thus the transformation ratio will be— 
by calculation from these data—about 33, which is in 
close agreement with the value given in the upper curve 
of Fig. 14. This fall in amplification is due to the 
large internal resistance of the valve, which eliminates 


the resonance peak due to leakage. Having dealt with 


the rise and fall of the amplification curve above the 
normal resonance point (about 1,000 cycles in Fig. 14), 
there still remains the important lower frequencies where 
transformer curves fall away rapidly. Referring to the 
equivalent circuit of Fig. 13, capacity and leakage effects 
will be negligible below frequencies of the order of 300 
cycles. The amplification is now 
n, primary inductance 


#, primary resistance + valve resistance. 
Let 

= internal resistance of valve, 

= effective resistance of transformer, 
= amplification factor of valve, 

= of 


effective inductance transformer 


primary (variable), 


e ; na 
ratio of transformation == 
2 


S = 


Sm 
Then amplification = (o+r\? ifor low frequencies, 
SPNL 
w i 
f.e., below 300 cycles. 
Now Sm is sensibly constant, so that it is only neces- 
2 ļè 
sary to consider feen] - Taking some values 
approximating to an average transformer, let L = 15 
henries, p=8,000 ohms (D.E.5 or D.E.8 L.F.), r= 
3,000 ohms, w= 2nf=27 x 256 (middle C on piano), we 
a Ge sei 
g JL ] IS approximately equal to rı. At 
128 cycles, an octave lower down the piano, the value is 


1.35 at 64 cycles=2.05, and at 32 cycles=3.7. Table 1 
shows the corresponding amplifications. 
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A glance at the figures shows that there is little amplifi- 
cation on the lower portion of the pianoforte scale. 
In fact, it would be a good plan to play notes equivalent 
to these frequencies on the piano to get a closer acquaint- 
ance with the importance of low tones. Using 
only one such transformer and a power valve the 
energy for equal volts on the grid of the detector at 64 
cycles would be 0.28 of that at 512 cycles, thus giving a 
much reduced bass. But now consider two such transformers 
in cascade, #.e., detector followed by two note magnifiers. 
The voltage amplification at 64 cycles is now 0.28 x 0.49 
=0.14, whilst the energy is 0.02 of the corresponding 
quantities at 512 cycles. There is no wonder that few 
people hear the low-toned instruments when we see these 
lfigures.* Of course, a good deal of low-tone boosting 1s 
done by grid leaks and reaction, so that the actual case 
is not so bad as the figures represent ; but in general such 
boosting is offset by a lack of clearness and intelligibility. 
This is not always readily apparent unless a quick change 
over can be made to the other condition. Some calcula- 
tions on the special transformer mentioned above may be 
of interest. Using the same formula and data as before, 
but taking L=225 henries and r=10,000 ohms, we get 
the following figures (see Tables 2 and 3) At 64 cycles 
with two of these high inductance transformers,. the 
energy is not reduced perceptibly, whereas with the 15- 

i : 


: I 
henry type the reduction was = —. 
0.02 50 


Put in another way, with two transformer primaries of 
225 henries, the relative intensity of a note of 64 cycles 
would be fifty times that with one transformer of 15 hen- 
ries.* This is not a plea for transformer coupling—far 
from it. Just as good results can be obtained with re- 
sistance coupling, the magnification being little inferior. 

There is, however, an absence of variability of the 
characteristic unless additional devices are incorporated 
with the resistance coupling. It is possible, however, to 
augment the amplification far beyond that of a single 
stage of resistance coupling by using a D.E.5B_ valve 
with an m value of 20 and a p value of 30,000 ohms. 
The magnification is then 40 on the horizontal portion of 
the curve, whilst that at 64 cycles is 0.92 x 40= 37. 


Influence of the Internal Resistance of the Valve. 


In the last section a simple mathematical argument was 
advanced to account for the shapes of amplification- 
frequency characteristics associated with transformer- 
coupled amplifiers. From what precedes, the following 
salient conclusions can be deduced : (1) A high-impedance 
valve of 40,000 ohms with a transformer of moderate 
inductance, say, 20 henries, is conducive to a lack of 
amplification of both upper and lower tones. (See Fig. 
14, upper curve.) 

(2) A low-impedance valve, on the other hand, is con- 
ducive to good amplification of the lower tones, but, in 
general, there is a tendency for the higher tones to be 
accentuated, due to an upward tilt of the characteristic. 
(Fig. 14, lower curve.) 


* With a high impedance valve, say 22,000 ohms, the figures 
would be ludicrous, | 
‘With two 15-henry transformers the ratio would be 2,500 : 1. 
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TABLE 1. (Sm = 28.) 


The next phase of the subject is to discuss the influence 
of high- and of low-impedance power valves on the loud- 
speaker, which will be assumed to have a D.C. resistance 
of 2,000 ohms. The conclusions will, in general, be 
valid for low-resistance instruments with a transformer. 
At a frequency of 50 cycles the major portion of the im- 
pedance of the loud-speaker is due to its resistance. To 
get the total impedance, the internal resistance of the 
valve must be added. Let the latter resistance be 10,000 
ohms and the A.C. resistance of the speaker 2,000 ohms. 
The total is 12,000 ohms, and with any low-frequency 
alternating voltage E the current is E/12,000. Now 
replace the valve by one of 4,000 ohms internal resist- 
ance (D.E.5A). The total resistance at 50 cycles 1s now 
6o00 ohms.. Thus the alternating current will be 
E/6,000, or about twice its former value. Thus the low 
tones will be augmented in intensity. At frequencies of 
1,000 cycles and upwards, the inductive reactance as well 
as the resistance of the loud-speaker must be taken into 
account. Assuming the inductance to be 3 henries and 
the effective resistance (at 1,000 cycles) 5,500 ohms, the 
inductive reactance wL=2z x 1,000 x 3 = 19,000 ohms (ap- 
prox.). With a valve of 10,000 ohms (p), the total resist- 
aneis r 5,500 ohms. Thus the total impedance is [ (19,000)? 
+(15,500)? |**=24,500 ohms, and with an alternating 
roltage E the current is E/24,500. By using a valve of 
4,000 ohms the total impedance is 21,200 ohms, and the 
current E/21,200. Thus the ratio of the currents with 
24,500 
21,200 
= 1.16, as against a ratio of 2:1 at a frequency of 50 
cycles. Hence the use of a low-impedance valve as 
against one of high impedance is to boost the low tones 
relative to the high ones, which are not increased very 
much. It will be appreciated, of course, that the low- 
impedance valve, owing to its smaller m value, necessi- 
tates augmented signals on its grid to give equal audi- 
bility with the high- impedance valve. Since the impedance 
(reactance and effective resistance) of the loud-speaker 
increases with the frequency, the current, for equal volt- 
ages applied to the power valve at all frequencies, will 
decrease with increase in frequency. There will prob- 
ably be undulations due to mechanical resonance effects, 
ie., variation in motional impedance. Apart from 
varying the high- and low- feeilency amplifier character- 
istics, there are three ways of boosting (relatively) the low- 
frequency tones by manipulating the loud-speaker cir- 
cuit: (1) By using a low- impedance valve or several 
similar valves of moderate impedance in parallel, (2) by 
shunting the loud- speaker with a fixed or a variable con- 
denser, (3) by connecting two or more loud-speakers in 
Series. Method (1) is, of course, the best, since the higher 


4,000- and 10,000-ohm valves at 1,000 cycles is 


TABLE 2. (p = 20,000 ohms.) | 
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TABLE 3. (pọ = 8,000 ohms.) 


| Ampln. | 


Freq. Ampln. 
1.0 C 256 1.0 
0.99 C: 128 1.0 
0.95 CG 64 0.98 
0.80 Cs 32 0.92 


tones are not reduced to the same extent as pertains in ' 
the other two arrangements. For example, (1) leaves the 
high tones intact, whereas the other method merely re- 
duces the high tones and leaves the low ones much as 
they were, and the higher the tone the greater the reduc- 
tion. Moreover, in practice the result is a muffling effect 
when methods (2) and (3) are used. It is seldom found 
necessary to reduce the low tones, but a suitable induct- 
ance or choke of low resistance shunted across the loud- 
speaker, a high-impedance valve, or a non-inductive re- 
sistance in series with the power valve will supply the 
necessary conditions. The effect of a resistance can 
readily be tested by including one’s body—from hand 
to hand—in series with the loud-speaker. The reproduc- 
tion will then sound squeaky. A word of warning is 
necessary concerning the above, or, in fact, any mode of 
boosting the low tones. There will be no audible altera- 
tion, and the experiments will therefore fail if the low 
tones are not of sufficient intensity before the boosting 
device is applied. For instance, suppose a double bass is 
inaudible on the loud-speaker with a valve of 8,o00 ohms 
internal resistance. It is, indeed, too much to expect 
that this instrument will become appreciably audible by - 
using a 4,000 ohm valve. Moreover, it will eliminate 
any possibility of misconception if we define the boosting 
of low tones as one which augments the aural perception 
of tones already audible. A great deal of boosting is 
requisite to render an inaudible tone comfortably audible. 


Requirements for Average Loudness Level. 


In general, I think that the majority of reproductions 
lack the very high and the very low tones. For general 
purposes in a private residence one can tolerate a good 
deal of the low tones, but the really high ones, e.g., the 
extreme overtones from stringed instruments, .are de- 
cidedly irritating (at normal strength), although it must 
be conceded that the reproduction is more natural when 
they are heard in full force. The desideratum is some- 
thing with the sharp ‘‘ edge” off, and, moreover, an 
absolute replica at original strength would in many cases 
of prolonged listening be physiologically undesirable. 
Stated in other words, the average listener wants a mellow 
tone from the loud-speaker. In a heavily draped room 
an instrument of the ‘‘ edge ’’ variety would doubtless 
be quite pleasing at some distance from it. 

The question of loudness level has already been 
broached, and this is really an important point. It seems 
a reasonable hypothesis that, when listening to radio re- 
production for hours at a time in a private residence, the 
intensity should be such that conversation is easy and 
listening effortless. Moreover, suppose we reproduce a 
military band or a pianoforte at full strength and then, 
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Speech Amplifier Design.— l 

by cutting down the magnification, let the air pressure 
be, say, one-fiftieth to one-hundredth the value of the 
original. Since the ear is relatively insensitive to low 
tones, these will appear to be reduced, and therefore we 
have apparently introduced a form of distortion. Strictly 


speaking, there is no distortion at all, but merely the 


same effect as that of music at a distance, plus the in- 
fluence of the reflections from the boundaries of the room, 
and these are quite important. In general, I think it 
- will be agreed that it is definitely desirable to hear a 
fair proportion of the fundamental of a violincello in a 
string quartet, although the output from the reproducer 
may be only one-hundredth that of the original. Hence 
we must introduce distortion to satisfy this aural pro- 
pensity for low tones. Some idea of the insensitivity of 
the human ear will be gained from the fact that when a 
note two octaves above middle C on the piano is just 
audible when struck, the air pressure is one-fiftieth that 
when the octave below middle C is just audible, ż.e., 
for equal threshold audibilities C, must be fifty times 
the intensity of C?. This provides food for thought. 


Magnification Obtainable from Amplifier. 


It may be of interest to show that the magnification 
obtainable with the variable characteristic amplifier can 
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hold its own with any double note magnifier whilst yield- 
ing as good or bétter quality. For the best quality, the 
magnification is usually reduced, but,: even when the 
amplifier is going ‘‘all-out,’’ the quality is still good. 
The data in Table 4 show the various degrees of am- 
plification possible—on the horizontal part of the char- 
acteristic—and the valves used to obtain it. The ampli- 
fication is reckoned from the grid of the detector to the 
anode of the power valve. Allowance must be made for 
the frequency change at the detector from supersonic to 
sonic by way of a modulation coefficient. This is less 
than unity, since the modulation of the carrier wave îs 
only about 25-per cent. on the average. In this case the 
value of the coethcient is clearly 0.25. 

A comparison between the present amplifier and a good 
double note magnifier is given in Table 5, and the superi- 
ority of the former is evident—on paper at least. In 
practice there would be a lack of low tones with the 
double note magnifier unless the grid leak and some 
reaction on the R valve detector gave its assiduous assist- 
ance. The overall amplification of the variable amplifier 
can be still further increased by transformer-coupling the 
valves V, and V,, but the quality is then evanescent, and 
this arrangement is chiefly useful for spotting very weak 
distant stations. In using a D.E.5B, the intensity from 
the loud-speaker should not be overdone, because the 


TABLE 4.—DATA FOR VARIABLE CHARACTERISTIC AMPLIFIER. 


@ 


Gross Magni- 


| l Coupling Coupling fication 
No. Vi . Vo Va V, to Va V, to Vs. from Grid | Net Mag.? Remarks, 
i b of V, to 
Anode of Vg. 
J D.E.3B. D.E.5 DIE.SA Pure res.! 2:1 trans. with 450 112 Uniform mag. from 
0.003 mfd. cond. 30 to 4,000 cycle: 
2 D.E.3B. D.E.5 D.E.5 Ditto. Ditto. 900 225 Ditto. 
3 D.E.3B. D.E.5 D.E.5A. | 900 hy. choke 2:1 trans, “730 182 Uniform mag. 40 to 
4,000 cycles. 
4 D.E.3B. D.E.5 D.E.5 Ditto. 2: 1 trans. 1,460 365 Ditto. 
5 D.E.3B. D.E.5 D.E.5 Ditto. 3:1] trans. 2,190 547 Increasing mag. above 
3,000 cycles. 
G D.E.3B. D.E.5B. D.E.5A. Pure res. 2:1 trans. with 3,300 325 Uniform mag. 50 to 
0.001 to 0.002 4,000 cycles. 
| cond, 
7 D.E.3B D.E.5B D.E.5 900 hy. choke Ditto. 4,000 1,000 Uniform mag. 90 to 
i 4,000 cycles. 
8 D.E.3B. D.E.5B. D.E.5 900 hy. choke- 3:1 trans. with 6.000 1,500 High magnification. 
| res, 0.003 cond. 
9 | D.E.Q | D.E.SB. D.F.5 Ditto, Ditto. 1,000 2,000 Ditto. 
reat Geers te erie Rens oe io gem Set ee 0 ee Pe kN mire cl gee eee a oe ee ee a ee eae oe Re a a 
10 D.EBB. | D.E.3R. D.E.3 900 hy. choke- 2: l trans, 3,000 TH) Low fil. current. Um- 
res, form 140 cycles to 
| 4,000 cycles. 
10.1 to 0.2 megohm. 
? The energy magnification is proportional to the squares of these numbers. 
TABLE 5. 
—_—, —__— N 
| A | Gross Net Remarks. 
vi Ny Va | Vito Ve Va to Va Magnification. Mag. 
R. D.E.5 | D.E.5 | 3:1 trans. 4:1 trans. 5,800 1,450 | Double note maz. 
D.E.Q. D.E.SB. D.E.5 900 hy. choke-res. 3: ltrans. with 0.003 8,000 2,000 | Variable amplifier. 
cond. 
D.E.3B. D.E.5B. | D.E.S | Nitto Ditto. 6.000 1,500 Ditto. 
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Speech Amplifier Design.— 
characteristic of this valve is not particularly straight, 
and alien tones are apt to be introduced, due to working 
over too large a part of the curve. The reader may ask, 
Why not use a D.E.5B on the double note magnifier ? 
There is no reason why this should not be done, except 
that the quality will suffer considerably, due to lack of 
high and low tones, and it is more than probable that the 
set would howl. The above comparison is quite fair, 
because there is not a great deal of difference between 
the two overall characteristics, excepting that the variable 
amplifier has a better low tone scale, provided reaction is 
absent from the H.F. i 

To avoid reaction, the variable characteristic amplifier 
can be preceded by several stages of H.F. amplification. 
With four H.F. valves (D.E.3) giving about 5 per stage, 
the amplification is 5*=625.° Thus the total magnifica- 
tion due to the seven valves is 625 x 8,000= 5,000,000. 
Allowing for the modulation coefficient, this reduces 
to 1.25 x 10° with a D.E.Q as detector, and to just under 
a million with a D.E.3B as detector. This is about the 
right order of magnification for getting the evening pro- 
grammes of distant British and Continental stations at 
loud-speaker strength on a good open aerial.. The fila- 
ment current consumption is only about 0.7 ampere, 
whilst with a D.E.3B in place of a D.E.5B for the trans- 
former coupling, f.e., for V,, and a 120 mA power valve 
(D.E.8 L.F.), the current becomes 0.48 amps.—an ex- 
tremely reasonable value; but we hope for its reduction. 


Additional Artifices for Varying the Amplifier 
Characteristics. 


The above by no means exhausts the devices for obtain- 
ing a variable characteristic. There are devices for neu- 
tralising resonant notes in loud-speakers and for causing 
a dip in the characteristic, such as that shown in Fig. 15. 
The LC circuit is a pure resistance equal to the effective 
value of choke lus condenser (chiefly choke) at the re- 
sonant note of the loud-speaker. If 7 were 100,000 ohms 
and at resonance the LC resistance were 20,000, the 
amplification would be reduced to about one-fifth its 
normal value (neglecting the influence of the leak, which 
can be assumed as 0.3 megohm). 


the amplification 


Fig. 15.—Method pot a cer a di 
characteristic by Be on orles combination of condenser and 


Then there is the combination of a low-resistance choke 
and relatively high-impedance valve for boosting the high 
tones proportionately to the frequency. (This does not 
neutralise the muffling due to the low damping caused by 
reaction in a H.F. circuit, although it brings up the high 
tones.) This is sometimes termed electrical differentia- 
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tion. If the impedance of the choke is snail compared 
with that of the valve, and if its self-capacity is low, 
the A.C. anode current for equal voltages on the grid of 
the valve will be nearly equal at all frequencies. Now, 
the voltage on the choke is wLz, where L is assumed 
constant. But wLt=2rfLi=f~x a constant. Hence the 
voltage is proportional to and increases with the frequency. 
If properly designed, the choke can be replaced by a 
transformer, but the primary inductance and seif-capacity 
must be kept small. 

A discussion of these and other artifices is beyond the 
scope of this article, which is primarily to show what can 
be done in regard to variable characteristics with rela- 
tively simple apparatus. In testing and in operating 
loud-speakers such an amplifier has proved of great value 
and can be recommended. In another form of the 
apparatus the coupling between V, and V, (Fig. 1, page 

44 of January 13th issue) has been effected in the usual 
way by a mica condenser of o.2 mfd. and a leak of 2 
megohms. Although the resulting curves are modified 
the acoustic result is much the same. Admittedly, this is 
the easier course, because there is no computation neces- 
sary to arrive at the correct grid bias on V,, which -is 
rather a knotty point with valves of high ‘‘ m’’ value 
(D.E.5B, D.E.3B), and no alteration to the bias is 
required if the coupling is altered from resistance to 
choke, or if the set is detuned. This amplifier, with an 
‘“ Ideal ’’ 2.7: 1 transformer between V, and V, can be 
recommended to give good quality. Greater magnifica- 
tion can be secured by using a D.E.5B in place of a 
D.E.5 for V,. The quality is still good. ` 


Summary. 


(1) The ultimate quality from a loud- speaker depends 
upon (a) the input to the H.F. circuit, ż.e., the curve 
from the microphone and its associated circuits at the 
transmitter; (4) the overall frequency-amplitude char- 
acteristic of the receiver; (c) the pressure or energy-fre- 
quency characteristic of the loud-speaker in free space ; 
(d) the loudness level, this includes the physiological 
aspect of the matter; (e) the influence of the room in 
which the loud-speaker is situated. The better the loud- 
speaker the easier it is to verify these statements. 

(2) From (1) it does not immediately follow that the 
overall characteristic of the complete receiver should 
show equal amplification at all frequencies. With cer- 
tain types of loud-speaker used at moderate loudness 
level, the characteristic should dip in the middle register 
to give due proportion to the low and the upper high 
tones. The amount of dip varies with the degree of 
loudness. With other types of speaker it is sufficient to 
give the amplifier characteristic a prominent bass, the 
remainder of the characteristic being horizontal. If a 
speaker is very weak on lower tones, it may not be prac- 
ticable to adjust the amplifier accordingly to get a good 
bass. 

(3) Having attained the correct, or rather the most 
pleasing characteristic® for a certain loudness level there 
are still two salient defects: (a) absence of stereophonic 
effect, or the sense of directivity and location, (b) 


6 The correct characteristic for natural loudness would of 
course give a thin bass when cut down to, say, 1/100th normal 
intensity. 
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Speech Amplifier Design.— 
resonances in the reproduction, these being introduced at 
various parts of the system. | 

(4) A variable characteristic can be secured by adopt- 
ing artifices such as those described herein. , When boost- 
ing low tones it must be realised that the human ear is 
relatively insensitive at frequencies of the order 20 to 
400 cycles. Thus an. inaudible tone may have to be 
magnified many times to become comfortably audible. 
So far as low-toned instruments are concerned, e.g., 
double bass, these require a good fundamental, and ought 
not to be ‘‘ sensed ’’ by their overtones. 

(5) Comparatively inconspicuous resonances often be- 
come prominent with increase in intensity. The time 
required for the resonating component to decay to in- 
audibility increases with the intensity. With a diaphragm 
type of’ loud-speaker, the lower the frequency of a 
resonance note the more sustained is its effect, because 
the damping is usually less for the low than for the high 
tones. Hence at large intensities the time for the natural 
vibration to die away to inaudibility is usually appreci- 
able and causes a nasty coloration and blurring of the 
output. (Try the bass notes on a piano, playing chords, 


General Notes. 

Mr. E. J. Simmonds (G 20D) informs 
us that he was in communication with 
FI 8QQ (Saigon) on December 6th, 1925, 
at 1940 G.M.T., and that FI 8QQ stated 
that he had  preyjously worked with 
G 2CC, H. 8. Nicholls, Stock field-on- 
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and compare with the treble. The latter are much 
clearer cut.) There is also horn resonance, which is not 
particularly objectionable for weak sounds but with loud 
sounds causes the low tones to be badly defined. In- 
struments like the double bass, drums, etc., are acoustic- 
ally amalgamated instead of standing out separately, as 
in sculptural relief. Appreciable resonance causes blur- 
ring of a band of frequenties on each side of the central. 
The influence of heavy reaction also causes blurring. 
Thus the average speaker sounds best when the intensity 
is moderate. 

Finally, I am much obliged to Mr. E. C. Cork, M.Sc., 
for obtaining the various. curves associated with the dif- 
ferent transformers. Without quantitative data, it would 
have'been impossible to write with certainty on the per-- 
formance of the variable characteristic amplifier. 


[Note.—The author has asked us to draw attention to the 
following points: (1) In Fig. 1 (page 44, Jan. 13th issue). 
condenser C, should be connected across all the active primary 
sections; (2) the D.C. feed through the primary of the high- 
inductance transformer should be limited to avoid aaturation 
of the iron; (3) in Fig. 10 (page 95, Jan. 20th issue) the 
internal resistance of the D.E.Q. valve operating as anode 
rectifier was 370,000 ohms, not 37,000; hence the Jack of 
magnification of the lower tones. ] 


B J2 and B W2.—Rudolf Couppez, 3, 
Rue Elise, Ixelles, Brussels. 

EAR24.—L. Garay, Oñate, Guipuzcoa, 
Spain. i 

O A6N {in place of O F1C).—Major J. 
G. Swart, Cambridge House, Milnerton, 
Cape Town, South Africa. 

occo 


Tyne. 
any British amateur who can establish a 
prior claim to two-way working with 


FI 8QQ. 
0000 


Mr. A. E. Livesey, 
Horncastle, states that during October he 
received BZ 1BD, Alberto Villela, Rio de 
Janeiro, on a wavelength of about 40 
metres, when the Brazilian amateur was 
working with an input of only 5 watts, 
using a UV 202 with 400 volts D.C. on 
anode in a Hartley circuit with a Hertz 
aerial. Signal strength was about R.5. 
Mr. Livesey thinks this must be a DX 
record. 

oo0o0 


If the late owner of the call-sign 
G 6NK, who was working on November 
25rd, 1925, will communicate with the 
present owner, R. J. Denny, 1, Hillside, 
Waverley Road, Weybridge, Surrey, he 
can have a card reporting his signals in 
Western Australia. 

cooo 
Call-signs Allotted and Stations Identified. 


2AMB.—J. L. Tompson, 58, High- 
„lever Road. North Kensington, W.10. 

2BA0.—H. and L. Wilkins, Hills View, 
Studland Road, Elthorne, W.7. (Art. A.) 
(Change of address.) 

2BBR.—S. C. Keville, 70, 
Road, N.7. 

2BMM.—K. E. B. Jay. “ The Quinta,” 
Elm Grove, Amersham, Bucks. (Art. A.) 


Isledon 


SWC.—W. Clough, 36. Victoria Street, | 


Lower Broughton, Manchester (corrected 
address). 
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5YJ.—Major W. H. Oates, 21, Wolver- 
ton Gardens, Hammersmith, W.6. 

6NO.—H. E. Norris, 48, Cold Overton 
Road, Oakham, transmits on 23 and 45 


metres. 
6RP.—C. A. Potter, Newfield Hall, 


Sheffield. 
6TG.—R. Harris, The Rectory, Long 
Crichel, Wimborne, Dorset, transmits on 
23, 45, 150, 200, and 440 metres. 
6UZ.—W. M. Bakewell, Yeovil House, 
Regent Street, Stoke-on-Trent (corrected 


address’. 
I 1AM.—A. Marzoli, Via Bramanti, 3, 


Rone. 


AN IRISH TRANS- 
MITTING STATION. 


SNJ, the well-known 
station owned by 
Mr. F. R. Neill, at 
Chesterfield, White- 
head, Co. Antrim, was 
the first licensed 
in Northern Ireland, 
and has been working 
since June, 1925. Tests 
have been carried out 
with many British sta- 
tions and two-wa 

communication wit 

Australia, New Zea- 
land, North and South 
America, South Africa, 
and French Indo China. 


QRA’s Wanted. | 

We have received communications for 
forwarding to the following transmitters 
and shall be glad if they, or any of our 
readers, will send us the required names 
and addresses :— 

G 2APD, G 2BN, J 2BMA, G 2CL, 
G 2ER (?), G 2F0, G 2ZD, G 5C0, 
G 5PM, G 6DT, G 6ER, G 6JH, G 6kKY, 
G 6LH, G 6ND, G 6RR, G 6YX, A 3EF, 
A 4RT, GC 2BE, F 8FIR, F 8PRI, 
F 8LZ, F 8TZ, M 4HS, Z 2AX, Z 3A0. 
Z 4AV. Also for G 5X0, E GEH 
(? Egypt). BZ PT1, P 1AE, Y HBK. 
LAB BU3. India: CRP, PI 1FN, 
AN 3FZ, F 8NN, F 8HFD, F 8RF, 
G 6LL. 
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EXPERIMENTAL TRANSMITTING 


STATIONS. 


Sapplement to the Usts published in the “ Wireless Annual for Amsteurs and Experimenters,” 1926, 


At the request of many of our readers we publish below the call-signs, names and addresses of 
Amateur Transmitters in all parts of the world which we have received since the ‘‘ Wireless 
Annual ” went to press, and any corrections to these lists of which we have been notified since 


their publication. 
stations. 


We are indebted to the Editor of T.S.F. Moderne for most of the French 
It is intended to issue these supplementary lists from time to time in order that those 


of our readers who have copies of the “‘ Wireless Annual” may keep thcir lists of Amateur 
Call signs and addresses marked with an asterisk (*) supersede 


Transmitters up to date. 


GREAT BRITAIN (G.). 


Additional Stations. 


2 ACI 
2 AHZ 


vite xia lena EE 


S. Williamson, 22, Hurst Grove, Bedford. 

L. C. Patterson, 18, Lancaster Court, New- 
man St., W.1, 

J. L. Thompson, 58, Higblever Rd., North 
Kensington, W.10. 

S. T. Nottley, 3, Fleetwood Rd., Slough. 

S. C. Keville, 70, Isledon Rd., N.7. 

C. LChampion, BarryFarm, Rickmansworth, 

s 


erts. 

C. Brookes, 7, Merivale Rd., Putney, S.W.15. 
(Artificial aerial.) 

J. C. Martin, an Holyhead Rd., Coventry. 
(Artmcial aerial. 

K. E. B. Jay, The Guidle: Elm Close, Amers- 
ham, Buc <3. (Artificial aerial.) 

T. H. F. Wagstaff, 24, Earl Howe St., 
Leicester 

G.E. Pohu, 10, Colville Rd., Bayswater, W.11. 

W. Scott Hay, s Ivycraig,” Newton Mearns, 
Renfrewshire 

G. S. White, Fiveways, Chippenham, Wilts. 

B. Walsh, g Clovelly,” Victoria St., Armagh, 


N. Ireland. 
G. Svkes, 13, Lingford St., Gorton, Man- 
chester. 


W. J. Crampton, Huntington House, South 
Cff, Bexhill. 


E. A. Dedman, 65, Kingston Rd., New 
Malden, Surrey (late 2 BGM). 
A. eon C. Willway, Knole Hill, Mayfield, 

sse 
J.W. Norton; 20, Perryn Rd., Acton, W.3. 
C. St. V. Roper, 7, Yale Court, Honey bourne 
Rd., N.W.6. 
W. H. Andrews, 
Paignton. 
H. L. O'Heffernan, 69, Lower Addiscomhbc 
Rd., Croydon. 
O. Carpenter , 35, Sunnyside Rd., Weston- 


Super-Mare. 
R. Fergu son, 23, Cavendish Ave., Church 
. Finchley N.3. 
E. H. ‘Cape 1, * Sunnyside, ” 32, College Rd., 
Harrow ( (late 2 BBQ). 
H. Field, 62, Chertsey Rd., Woking. 
ae Wood, Stanhurst, Burntisland, Fife. 
. Cox, 101, Birchfield Rd., Longsight, 
Manchester 
Cc 
R 


“Tramore,’’ Totnes Rd., 


, The Crossways, Rhuddlan, 


“4 Glenhurst Ave., N.W.5. 
W. E. Russell, 5, Walton Rd., Woking. 
D , Station House, Braintree, Essex 


_ Oates, 21, Wolverton Gdns., 
ith, W.6. 
: » * Tregenna,’’ Grange Ave., 
Woodford Green, Essex. 
P, Aughtie, 28, Terry St., Dudley, Worcs. 
H. Charman, 76, Salisbury Rå., 


S. ap Davy 80, Essendine Mansions, Maida 


. e 


R. T. Prost, 19, Highfield Rå., Felixstowe — 


(late 2 BIU), 
M. i Wynter-Biytb, Tankersley, nr. Barnsley 
Lenco C. W. Thomas, Clifton House, Old 


me ee Deany, 1, , Waverley Rd., 
€ : 
H. E. Norris, 48, Cold Overton Rd., Oakham. 


those in the original list. 


60G R. A. Webber, 8, Theresa Ave., Bishopston, 
Bristol (late 2 BDQ). 

6 RP C. A. Potter, Newfield Hall, Sheffield. 

8 SQ G. A. Heaney, ô, Dunedin, Antrim Rd., 
Belfast. 

TG R. Harris, The Rectory, Long Crichel, 

Wimborne, Dorset. 

6VO* D. Simpson, 18, Bank St., Lerryhill, Aberdeen. 

6 VZ Az. E. Stephens, West View, Chewton Rd., 
Keynsham, Bristol. 

6 XR T. Mitchell, Bentfield, Newhey, nr. Rochdale. 

6YV S.F. Evans, 8, Clarence Cres., Whitley Bay, 
Northumberland. 

6 YW T.P. Allen, 19, Ardgreenan Drive,Strandtown, 


Belfast. 


Corrections or Changes of Address. 

8 ARG W. E. Rhodes, Wayside, Luard Rd., Cam- 
bridge (change of address). 

2BM H.L. SGarfath 166, Birchanger Rd., South 
TOT ood, S. E.25 (change of address). 

2 BAO H. iiet W ilkins, Hills View, Studland Rd., 

Eithorne, W.7 (change of address). 


2QDY \F. H. Hay nes, 38, Sittingbourne Ave., 

2 DZ Enfield, Middlesex (corrected address). 

2MD cC. Chipperfield, 5, Nacton Rd., Ipswich 
(change of address). 

2 TK K. H. Thow, 2, Victoria Rd., Eltham, S.E.9 
(change of address). 

2 UN W. Bensley, 13, Kelfield Gardens, AY .10 


{corrected address), 

2 ZO Na H. Soundy, &, Chester Gardens, ee 

Rd., Ealing (change of address), 

W. Clough, 36, Victoria St., Lower Broughton, 
Manchester (corrected address). 


6 LJ S. K. Lewer, 32, Gascony Rd., West Hamp- 
stead, London, N.W.6 (corrected address). 
6MP O.W. Nicholson, Basing Park, Alton, Hants. 
i (corrected address). 
6TH C. W. Liles, “ Morningside,” Fields Rd., 
Newport, Mon. (change of address). 
6 UZ W. M. Bakewell, Yeovil House, Regent St., 


Stoke-on-Trent (change of address). 


FRANCE (F.).~ 
Additional Stations, 


8 ALG a eet 10 Rue Nelson, Chierico, 
giers 
8AH — SU eepal 10 Impasse de Fort Malakoff, 
aris 
8FD* Prof. M. Reyt, Lycée d'Orléans. 
8 FO Syndicat Forestier de Provence, 34 Rue de 
l'Arsenal, Marseilles. 
8 GF C, ie ‘Radio Club du Bas Rhin, Stras- 
ur 
sca — Hennedillii: 6 Rue St. Eucaire, Metz 
(Moselle). 
8GR Soc. Hydroélectrique de Lvon, 5 Place 
Sathonay, Lyons, 
8 GU Observatoire du Pic du Midi 
8 GV ic du Midi. 
8 GY Sim Radioline, 32 Rue Neuve, Marseilles. 
8HA — Gastine, Rue de la Gare, Ste. Anne d' Auray 
(Morbilian). 
8 HC — Sarraulior, 63 Rue St. Ferréol, Marseilles, 
8HP Dr. Dupont, Bould de Laré, Marmande (Lot 
& Garonne). 
Hed Soc. d’Encouragement pour Il’ Améloration 
8 H8 es races de Checaux en France, 3 Rue 
8 H? Scribe, Paris, 
8 IE — Reaugez, Ftabs. Bardon, 6l Bouki. 


. National, Clichy (Seine). 


— Trouvais, La Ferté St. Cyr (Loir & Cher). 
A. Lamy, 2 "Rue de Provence, Paris. 

— Vandeville, 42 Rue Thicrs, Denain (Nord). 
L. Roussel, 40 Quai Fulchiron, Lyons. 

— Chechan, 3l Rue Danfert, Rochereau, 

Algiers. 

— Courtiére, 19 Rue St. Lambert, Paris. 

Y. Sayous, 9 Rue Citoyen Bézy Oran. 

— Combe, Av. Béranger, Ecully (Rhone). 

— Perrin, 10 Rue de Jeu de jPaume, Dun- 


kerque (No 
Wie Rue Peliletat, (ane -le- Roi 


R. Simon, 


(Seine). 

H. Gauny, 1 Promenade de la Digue, V erdun: 
sur-Meuse 

MM. Dardonville and Viard, 85 Rue Besancon, 
ee ay Rue Gambetta, Langres (Haute 

J. F. Bastide, 14, Place St. Servin, Toulouse. 

— Debacq, 4 Rue de Constantine, Algiers. 

Hemet Fr res, 13 Rue de Besuvallet, Havre. 

— Coutrille, 34 Impasee Visitadine, Toulouse 
(Gironde). 

Etabl. Belin, 272 Av. de Paris, Rueil (S. & O.) 

Lt. Robert, 61 Rue Pierre Duhem, Bordeaux. 

A. “Seine Thiehiment, Fair View, Ile de Puteaux 

eine), 

L. Carrot & Levassor, 5 Rue du President 
Despatys, Melun (Seine & Marne). 

Radio Club de Lille. 

M. Vidrequin, Villa Faldony, Av. du Clos 
‘Toutain, Vaucresson (S. & O.). 

J. Vial, 6 Rue de la Calle,Le Chesnay (S. & O.). 

L. Bensimohn, P.O. Box 19, Casablanca, 

— Viville, 77 Rue de la Rafhuerie, St. 
Quintin (Aisne). 

(Provisional), Radio Club de Lille (see 8 JR). 


Corrections and Changes of Address. 

8 AL A. Gody, Quai des Marais, Amboise (Indre & 
Loire) (change of address). 

H. Suquet, Usine de Fourneau, Chatillon-sur- 
Seine {Côte d'Or). 

Dr. P. Corret, 97 Av. de la Republique, 
Versaiiles (change of address). 

— Vatinet, Villa Genevieve, Allée des Roses, 
Orly (Seine) (change of address). 

Mme. Lebaudy (vve. Martin-le-Roy), Moisso 
La Roche-Guyon (S. & O.) fearon ted 
address). 

P. Lafond, 70 Rue des Carmes, 

(change of address). 
A. Gaby, 143, Av de Saxe, Paris (change of 


‘address), 

R. Gizeau, 30 bis Bould, National, La 
Garenne-Columbes (Seine) (change of 
address). 

J. Rougeron, 10 Route Nationale, Annapcs 

(Nord) (change of address), 
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Rolf o heie, Rottenburg-a-Neckar. 
3 } C. Lorenz, A/G (short-wave testing stations). 


SWEDEN (8.). 
Additional Stations. 
SMRG Gösta Siljeholm, Kristianstad. 
SMUI E. Aulin, Humlegatan 19, Malmð. 


~ FINLAND (S.). 
Additional Stations. 
2 CO Radiokoulu Santakamina, Helsingfors. 
2 NCB A. Wahlstedt, Santakamina, Helsuigfors. 
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| ICELAND (I.C.). 
BG1 B. Gardarsson, Laufasveg 53, Revkjavik. 
NORWAY (LA). 
1A J. Diesen, Moen i Maalselv, Tromsö. 
ITALY (1). ` 


Additional Stations. 
1BB F. &G. Lescovic, Via Caterina Percoto 2-6, 
Udine (late 1 WA). 
E. Pirovaso, Viale Varese 11, Como. 
G. Luciolli, Via Bezzecca 3, Borgo Trento, 
Verona. 

O. Santini, Viale Cavour 48, Ferrara. 

F. Luise, Piazza Manzi 10, Piacenza. 

Righetti. 

F. L. Fracarro, Castelfranco, Veneto. 

B. Brunacci, Via Evangelista Torricelli 1, 

Rome. 
A. Marzoli, Via Bramante 3, Rome. 
Associazione Radio Montatori, Viale Angelico 
, 19, Rome. 

G. Bargilli, Via Nino Capponi 6, Florence. 

L. M. di Villahermosa, Laconi, Sardinia. 
tions (in the original list the christian and 
rnames were, in some instances, confused). 

A. Melzi, Via Durini 24, Milan. 

Dr. S. Pozzi, Corso Torkio 1, Novara. 

F. Strada, Via Ospedale 14, Turin. 

E. Pesenti, Alzano Maggiore, Bergamo. 

G. Fontana, Via Campagna 43, Piacenza. 
Ing. U. E. Martini, Yia Savoia 80, Rome. 

F. Pugliese, Via Borgonuovo 21, Milan. 

E. Flori, Viale Magenta 24, Milan. 

Ing. E. Gnesutta, Via Filodrammatici 4, 

Milan. 

G. Gardoncini, Via Larga 6, Milan. 

A. Niutta, Via Muzio Clementi 48, Rome. 
F. Yarietti, Corso Dante 8, Turin. 

A. Muzio, Milan. 

Delete (see 1 BB). 


SPAIN (E.). 
FAR 24 L. Garay, Oñate, Guipuzcoa, 


YUGO-SLAVIA (Y.). 
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7 XX M. Torbarina, Gruz. 
i KENYA COLONY (KY). 
1YVP L. J. Hughes, c/o Mombasa Radio (VPQ) 
Mombasa. 
MADEIRA. 
P3CO A. C. de Oliveira, c/o Western Telegr. Co., 
Box 56, Funchal. 
R 31 H. T. Gomes de Freitas, Janeiro 141, Funchal. 
MOROCCO. 
1 TZ M. Truxler, Detachement Radio, Secteur 
Postal 402, Taza. 
PALESTINE. : 
G6ZK J.E. Spillard, Signal Dept., Ramleh. 
SOUTH AFRICA (0.). 
AGB R.G. Baird, Box 1828, Durban. 
AGC W.G. Yapp, Box 27, Vereen o ng. 
A@ Rev. N. Roberts, Potchefstroom. 
AGE B.A. O'Brien, Queen St., Adelaide. 
AGF F. W.S. Ochley, Warner Beach. 
A 6G K B. Turner, 158, Berg St., Pietermaritzburg. 
A 6H . M. Jamieson, 84, Currie St., Quigney, 
East London. 
A 6J D. L. Rous, 138, Muller St., Bellevue East, 
_ Jobannesburg, 
AGN (in place of F 1C), J. G. Swart, Cambridge 
House, Milnerton, Capetown. 
B1D B. Hill, 71, Cape Rd., Port Elizabeth. 
JAI \ A. S. Innes, 47, Rockey St., Bellevue East, 
JSP Johannesburg, 
Change of Address. 
Ag L. E. Green, Box 7007, Johannesburg. 
INDIA (Y.). 
2 HX  — Bremner, Radio Club of Bengal, 19e, 
Chowsinghee, Calcutta. l 
G 20 Chota Nagpur Regiment, Adjutant's Resi- 
dence, Ranchi. 
G 21 Chota Nagpur Regiment, Lt. H. Bates, 
Signal Officer, Sobaya. 
G 22 Chota Nagpur Regiment, “C” Coy., Dhanbad. 
G 23 Chota Nagpur Regiment, F. Boga, Kusunda 
Colliery, J herria. 
G 24 Chota Nagpur Regiment, “B” Squadron, 
Asansol. 
G 26 Chota Nagpur Regiment, “A” Squadron, 
Jamshedpur. 
G30 Chota Nagpur Regiment, Headquarters, 
Ranchi. 
Faa Sergt. M. H. Figg, Royal Signals, Sialkot, 
Punjab. 
4 VX R. C. Scott, Ottery Estate, Dickoya. 
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New Sourn WALES. 

A. C. Smith, 38, Cheltenham Rd., Croydon. 
Lismore & District Radio Club (R. H. 

Atkinson), Keen St., Lismore. 
A. T. Whitaker, 31, Railway Cres., Banksia. 
E. A. Williams, Crown St., Wollongong. 
K. J. Vickery, Kolbridge St., Hurlstone Park. 
A. W. Gill, “ Illaroo,” Greengate Rd., Killara. 
O. Sandel, Mooramie Ave., Kensington. 
D. G. Mcintyre, Livingstone Ave., Pymble. 


VICTORIA. 


R.C. 
H. B. Mitchell, 22, Normanby Rd., Elwood. 
F. D. 


Rd., Sunshine. 
R. A. Hull, 38, Charnwood Rd., St. Kilda. 
A. Kissick, McFarland St., Brunswick. 
W. E. Downing, Henna St., Warmambool. 
R. T. Bushch, 20, Woodsworth St., Moonee 
Ponds. 
V. L. Smyth, McIvor St., Bendigo. 
J. A. Muir, 10, Young St., Brighton. 
S Cordingly, 77, Bank St., East Ascot 
ale. 
A. H. Buck, 759, Glenhuntly Rd., Glenhuntly. 
O. J. Philpot, 26, Lumcah Rd., Caulfield. 
C. A. Cullinan, “ Bayview,” Digger's Rest. 
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QUEENSLAND., 
T. W. Bridger, c/o P. A. W. Anthony, Circle 
St., Hamilton. 
. E. Dillon, "“ Electra,” Brown St., New 


V. McDowell, Preston House, Queen St., 
Brisbane. 


RAR 
> 


Papua. 
N. E. Husband, Alan St., Charter’s Tower. 
GO Radio Soc. of Queensland (G. Creed-Jacots), 
Nightingale St., Maryborough. 
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4L@ W. L. Gibson, Kirkland Av., Greenslopes, 
Brisbane. 
WESTERN AUSTRALIA. 
6 KX H. Simmonds, Nicholson Rd., Subiaco. 
GSR Subiaco Radio Soc., 63, Gloster St., Subiaco. 
TASMANIA. 
7 AK S.E. Deegan, St. Virgil's College, Hobart. 
\ 
Corrections. 
2 UU R.G. Roberts, 9, Church St., Ashfield, N.S.W. 
(change of address), 
3 AU S. H. Milligan, 117, Autumn St., Geelong,’ 
Victoria (change of address). * 
3 BS H. B. Sunter, Lambert Rd., Toorak, Victoria 
(change of address). 
3 CP C. H. Phil t, 36, Melbourne Rd., North 
Geelong, ‘Victoria (change of address). 
3 DP N. Culliver, 57, Simpson St., East Melbourne, 
Victoria (change of address), 
83 KJ W.E. C. Sawyer, 127, Mitchell St., Northcote, 
Victoria (change of address). : 
NEW ZEALAND (Z.). 
1 AX R. J. Orbell, Box 69, Te Aroha (in place of 
3 AA, Christchurch), 
2 BX R.G. Black, 22, Stafford St., Wellington. 
2XA E. A. Shrimpton, 38, Rongotai errace, 
Wellington. 
4 AS — Mason, Box 605, Dunedin. 
ARGENTINE REPUBLIC (R.). 
FEDERAL CAPITAL. 
BG9 D.E. Conway, Venezuela 2166. 
BH 1 M.D. Rourgeon, Lavalle 3233. 
BH 2 B. Vignolo, Pinzón 311. 
BH 3 V. Tonda, Olavarria 94. 
BH 4 P.R. Casellini, Santa Fé 422, 
BH 5 R. Espina, Garay 3808. 
BH 6 A. D. Huicque, Sadi Carnot 3841. 
BH? A. Colombo, Pasaje Ferrari 692. 
PROVINCE OF BUENOS AIRES. 
DU4 D. Genneri, Ing. Luiggi 35, P. Alta. 


THE WIRELESS ANNUAL FOR 
AMATEURS AND EXPERIMENTERS 


specially written features for the amatear, : 
over 8,000 Call of Experimental Trans- : 
mitting § The Annual (Price 2/6 net) 


$ 
> 
g 
Z 


C. R. Pinney, Konedobu, Port Moresby, 
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P. Casademut, Giiemes 2595, Mar del Plata. 
L. Larralde, Dolores. 

N. M. J warez Garcia, Dolores, 

J. (bijo) Augiorama, Vedia. 

C. A. Monti, Puán. 

M. Monti, Maipú. 

M. Fernández, Lincoln. 


PROVINCE or Santa Fe. 
A. Hosch, Candiotti 286, Santa F4, 
M. Viña, Firmat. 
E. M. Vimo, San Genaro. 


PROVINCE or CORDOBA, 
. C. Cangiano, Córdoba. 
- Moller, Leones. 
R. Martinez, Córdoba. 
E. Favier, Córdoba. 
M. Pedra, Cañada Verde. 
R. Granillo Barros, Córdoba. 
L. Sanz, Córdoba. 
J. Rodriguez Leguizamon, Córdoba (Broad- 
casting “ A ”). 
Rodriquez Arturo, Rio Cuarto, 
“ Los Principios,” Córdoba. 


PROVINCR OF TUCUMAN. 
J. Frias Silva, Tafi del Valle. 

Province or San Luis. 
G. Santolalla, San Luis. 


TERRITORY OF La PAMPA. 
C. F. Chauvin, Sarah. 


` BRAZIL (BZ). 
(Through the courtesy of Sefir. P. S. Chermont, 
BZ 1AD.) 
Additional Stations. 
1 AH* H. May, Caixa Postal 176, Rio de Janeiro. 
1 AW* V. Alven, Rua Riachuelo 89 CI .. Rio de 


` 
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Janeiro. 
1 BB R. K. de Lemos, Caixa Postal 1587, Rio de 
i Janeiro. 
1 BO R. Berrogain, Rua Gomes Carnerio 144, Rio 
de Janeiro, 
1 BD A. L. Vilela, Rua Cosme Velho 76, Rio ce 
Janeiro. - 
1BF G. Mesquita, Rua do Cattete 319, Rio de 
Janeiro. 
1 BG G. P. Machado, Avenida Rio Branco 46-1”, 
Rio de Janeiro. 
1B A. S. Freire, Rua Oswaldo Cruz 46, Nictheroy, 
Estado do Rio. 
2AA  L.Y. Jones. Jr., Rio dis Gag 22, São Paulo 
2AB S. g ne Rua Visconde Rio Branco 19A, Sžo 
aulo. 
AC . ao Cesar, Rua Frei Caneca 20A, Sao 
aulo. . 
2AD_ G. Borbisier, Caixa Postal 150, S30 Paulo. 
2 AE Į: Boccolini, Av. Angelica 51, SAo Paulo. 
2 AF ; = ae Rua Cardoso de Almeida 96, Sav 
aulo, 
2AG C. Yazebek, Rua Ipiranga 12, São Paulo. 
2 AH J. Tonglet, Rua Bardo de Itapitiniaga 37A, 
São Paulo, 
2 AI L. F. de Mesquita, Av. Paulista 73, São Paulo. 
2 AJ J. R. Baccarat, Rua Conselheiro Nebias 504, 
Santos, Estado de São Paulo. 
ZAK C. Baccarat, Caixa Postal 57, Santos, Estado 
de São Paulo. 
8QA_ T. R. Vianna, S. Francisco de Assis, Estado 
do Rio Grande do Sul. 
5AA T. de A. F. Xavier, Rua Padre Lemos 110, 
Recife, Estado de Pernambuco. 
5AB J.C. Ayres, Caixa Postal 257, Recife, Estado 
de Pernambuco. 
6 QA (ex 7 AA). A. Alves dos Santos, S. Luiz do 
Maranhão, Estado do Maranhao. 
CHILE (CH). 
1 ER E. Guevara, Cosilla 69, Vitcun ; and (dur: 
ie Summer) 646 Av. Libertad, Viña d 
ar. 
CUBA (Q). 
2 BY F. W. Borton, Galiano 29, Havana. 
2 MK R.V. Waters, Galiano 29, Havana, 
FRENCH INDO-CHINA. 
HVA M. Mirville, Hanol. F 
8 QQ R. Jamas, 21 Rue Richard, Saigon. 
HONG KONG. 
XA1 Tang Fong Laum, Man Chu Tai, 35, Con- 
naught Rd. West. 
JAPAN (J.). 
1 AA a Communication, Short-wave Station, 
okio. 
PHILIPPINE ISLANDS (PI). 
3AA F. Johnson, Elser, Baquio. 
1DU A. de Lange, Box 669, Manila. 
SALVADOR (SR). 
FMH J. F. Mejia, 14 Avenida Norte No. 21, San 
Salvador. 
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Definitions of Terms and Expressions commonly used in Wireless 
Telegraphy and Telephony. 


This section is being continued week by week and will form an authoritative work of reference. 


Self-Indactance or Self-Indaction. A cir- 
cuit is said to possess self-inductance 
if a magnetic flux linked with the 
circuit is set up when a current flows 
aia |p it; so that if the current varies 
an electromative force is induced in the 
circait by the changing of the magnetic 
flax (see ELECTROMAGNETIC ENDUCTION). 
In a circuit possessing self-inductance 
the electromotive force induced when 
the current is changing is proportional 
to the rate of change of current and 
acts in such a direction as to oppose the 
changing of the current (Lenz’s Law), 
and therefore the current in an induc- 
tive circuit cannot be changed in- 
stantaneously, but takes time to change 
from one value to another, even though 
the applied voltage is changed sud- 
denly. For this reason self-inductance 
is sometimes referred to as “electrical 
inertia.” (See Tram Constant.) The 
unit of self-indnuctance is the henry (for 
definition see COEFFICIENT or SELF 

Ixpucrion). 

Wien an alternating potential differ- 
ence is applied to a circuit possessing 
self-inductance the varying of the mag- 
netic flux sets up an alternating E.M.F. 
which tends to choke back the current 
and also causes the current to lag in 
phase behind the applied potential 
difference. See ALTERNATING CURRENT 
Crecurrs. 


Sell-Oscillation. The name applied to the 
occurrence of continuous oscillations in 
a valve receiving circait. Such oscilla- 
tions may be produced intentionally by 
means of reaction for the purpose of 
beat reception (see Se_y-HETERODYNE), 
oe it may occur spontaneously through 
the presence of stray couplings be- 
tween Flea p ea the circuit, 
eg., u the ing provided 
by the inter-electrode sanaciiy of 
the valve or valves. Spontaneous 
self-oscillation is very difficult to 
prevent in multi-stage tuned high- 
frequency amplifiers unless ial pre- 
cautions are taken in the design of the 
amplifier, 

Separate Heterodyne. In one method of 
beat reception of continuous wave 
signals the local oscillations of slightly 
different frequency from that of the 
received signal are produced by a valve 
cecillator which is entirely independent 
and apart from the receiving apparatus 
self. Such an oscillator is referred to 
as a “separate heterodyne.’’ Cf. 
Ewpopyna. 


Series Connection. 
number of 
cuit in suc 


The arrangement of a 
ieces of apparatus im a cir- 
a manner that the same 


R, Ro Ry 


ving resultant 
3+ Rj 


Resistances in series, 
resistance R; + 


current passes through all of them in 


succession without dividing. Cf. 
PARALLEL CONNECTION. 
Series-Paratiel Switch. A double-pole 


double-throw switch for connecting a 
piece of apparatus either in series or in 
parallel with another piece of apparatus 


Switch for connecting C either in series 
or in parallel with L. 


or part of a circuit, for example a 
switch for connecting the tuning con- 
denser either in series or in parallel 
with the aerial tuning inductance of a 
wireless receiving set. 


Sharp Tuning. See SELECTIVITY. 


Sheath. A name sometimes given to the 
anode or plate of a thermionic valve. 


Shock Excitation. The production of elec- 
trical oscillations in an oscillatory 
circuit by a sudden discharge such as 
that of a spark or by any other cause 
where the influence starting the oscilla- 
tions is only a momentary one. 


Short Circuit. A Jow resistance connecticn 
between two points in a circuit. Such 
a connection may be accidental or other- 
wise. In the former case the resulting 
current may be so much greater than 
the normal value as to cause damage. 
In the latter case the current may not 
be much changed by introducing the 
short circuit, e.g., when short circuit- 
ing an ammeter in order tq remove it 
from the circuit without interrupting 
the current. 


Shortening Condenser. 


S.I.C. 


Side Bands. 


A condenser con- 
nected in series with an aerial circuit in 
order to shorten the wavelength to 
which the aerial will respond. Compare 
Loapmc Cou, 


Shunt. A resistance connected in parallel 


with a given piece of apparatus or in- 
strument in order that part only of the 
current will pass through the instru- 
ment. For instance, shunts are used 
in conjunction with a moving coil 
instrument to give various current 
ranges. 

Abbreviation for specific induc- 
tive capacity. | 

The modified carrier ware 
employed in wireless telephony (see 
Mopvration) is really the resultant of 
three or more high-frequency waves, 
all of constant amplitude but of 
slightly different frequencies. Sup- 
pose, for instance, that a high-fre- 
quency oscillation whose frequency is 
1,000,000 cycles per second (correspond- 
ing to a wavelength of 300 metres) has 
a sine ware of low frequency at, say, 
1,000 cycles per second superi 

upon it; then the H.F. oscillation will 
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RESULTANT MODULATED WAVE 


Modulated H.F. oscillations analysed into 
carrier wave and side bands. 


be varying in amplitude at 1,000 cycles 
per second. This unsteady oscillation 
is really the resultant of three H.F. 
oscillations, the low-frequency variation 
being the beat frequency or beat note 
which is produced by the interaction 
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Dictionary of Technical Terms.— 


of the three H.F, oscillations, just as 
in the case of beat reception of C.W. 
signals the beat note is the difference 
between the frequency of the incomin 
signal and the eonun of the loca 
oscillations. Thus, in the case con- 
sidered here, the three constituent 
waves will have frequencies of 999,000, 
1,000,000 and 1,001,000 cycles per 


second respectively, the middle re- 


quency representing the true carrier 
wave. The lowest frequency is called 
the “lower side frequency,” and the 
highest is called the “upper side fre- 
quency.” The interaction of either of 
the side frequencies with the carrier 
frequency produces a beat note of 
1,000 cycles per second. 

In the transmission of speech several 
audio-frequencies are superposed on 
the carrier wave simultaneously, and 
therefore there will be a number of 
side frequencies both above and below 
the carrier frequency and these bands 
of frequencies represent the upper side 
band and lower side band respectively. 
The interaction of all the frequencies 
in the ‘‘side bands” with the true 
carrier wave go to make up the complex 
wave forms of speech or music, 


Side Band Telephony. A system of wire- 
less telephony transmission in which 
the true carrier wave itself is sup- 
pressed, only the side band frequencies 
being radiated, usually the frequencies 
of one side band only being trans- 
mitted. The sounds heard in an ordi- 
nary receiver are quite unintelligible 
unless the equivalent of the missing 
carrier wave is provided by a local 


oscillator at the receiving station. See 


Sipe Banps. 


Side Tone. The signals of a transmit. 
ting station heard in a telephone at 
the station itself, so that the operator 
can judge the nature or quality of the 
signals being sent out. 

Simple Rectification. A name applied 
to anode rectification by means of a 
three-electrode valve for detecting high- 
frequency oscillations. 

Sine Curve. A curve or graph in which 
the sine of an angle is plotted ver- 
tically against the angle itself hori- 
zontally. | 


Sine curve plotted from the expression 
y= y sin 6. 


Sine Wave (of current, voltage, etc.). An 
alternating current, voltage, etc., which 
Varies according to a sine law, ie., 
one whose wave form is the same shape 
as a sine curve. 


Single Phase. Refers to an ordinary 
alternating current system where there 
is a single current only supplied by the 
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Sinusoidal. 


Skinderviken Button. 


Skin Effect. 


Slab Coil. 


Slide Wire. 


Wireless 
| "World 


generator through the equivalent of one 
air of wires. Cf. PorypHass and 
HREE PHASE. 

A term meaning ‘‘ obeying 

the sine law” or having a wave form 

the same shape as a sine curve. 


Siphon Recorder. A special form of Morse 


sinker in which the moving part cou- 


sists of a coil similar to that of a 


moving coil galvanometer. The pen 


itself is in the form of a fine glass or 
silver siphon, and is deflected by the 
moving coil or magnet system, making 
a wavy line on the tape. 


Syphon recorder movement. 


The chief com- 
ponent part of a certain type of carbon 
ranule microphone, the “button” 
itself being a small compact container 
which holds the carbon granules. The 
‘button ’’ can be purchased separately, 
and is useful for the construction of 
microphone amplifiers, etc. - 


When an alternating cur- 
rent flows through a solid conductor 
alternating magnetic fluxes are act 
up inside the conductor and in- 
duce eddy currents which are in 
such a direction as to weaken the cur- 
rent at the centre of the conductor and 
strengthen it at the outer surface. 
Thus the current density is greater 
near the surface of the conductor than 
in the centre. This phenomenon is 
known as “skin effect.” The higher 
the frequency of the current the more 
marked is the skin effect and the 
greater the effective resistance of the 
conductor. At radio-frequencies the 
skin effect plays a very important part, 
increasing the resistance of the con- 
ductor many times. Sce HuGH-FRE- 
QUENCY RESISTANCE. 


An inductance coil wound on 
a former of such a shape that the 
radial depth of the coil is much greater 
than its axial length. The coil is 
usually impregnated with wax and re- 
moved from the former, being then 
self-supporting. Not very suitable for 
short wavelengths on account .of the 
high self-capactty and dielectric losses. 


A piece of resistance wire, 
bare, and of uniform resistance per 
unit of length stretched betweep two 
points. When a steady current is 
passed through the wire the potential 
drop along its length is proportional to 
the distance from one end. A great 
many electrical measurements can be 
made by the aid of such a slide wire, 
e.g., measurement of resistance by 
means of the metre bridge. 
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Smoothing Circuit or Smoother. A com- 
bination of inductances (cholte coils) 
and condensers arranged so as to 

“smooth out” the ripples of a pul- 
eating current such as that obtained 
from a rectifier, in order that the cur- 
rent shall approach as nearly as pos- 
sible a steady direct current. 


Soft Valve. <A thermionic valve in.which 
the vacuum is not of a very high 
degree, traces of gas being left in the 
bulb, so that the current passing be- 
tween the filament and the eres is 
composed partly of true electronic 
emission and partly of conduction cur- 
rent carried by the ionised gas. Such 
valves are particularly sensitive as de- 
tectors, but the length of Hfe does not 
compare favourably with that of a hard 
valve. 


Solenoid. A coil of wire wound on a 
bobbin with hollow centre and having 
no fixed iron core. Such an arrange- 
ment acts as an ordinary electro- 
magnet, and is usually employed in 
conjunction with a movable iron 
plunger which is drawn into the centre 
of the coil when the current is switched 
on, giving a large attractive force over 
a considerable range of movement. 


Solid Back Microphone. A microphone 
with two carbon discs mounted one on 
the diaphragm and one on the solid 
back of the casing with carbon granules 
between them. l 
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GRANULES 


Solid back microphone. 


Space Charge. The stream of electrons 
flowing from the hot filament to the 
plate of a thermionic valve ge rise to 
an electric field between the filament 
and the plate because the electrons 
themselves are really negative charges. 
This electric field tends to drive back 
those electrons which are just leaving 
the filament and is known as the 
“ space charge.” 

Spacing Wave. 
Spacına WaAvEs. 

Spade Tuning. The tuning of a circuit 
by the moving of a flat metallic disc 
or ‘“‘ spade” across the face of a flat 
coil. The eddy currents induced in the 
metal set up magnetic fields of their 
own, which react on the coil and reduce 
the effective inductance, so reducing the 
wavelength. Such an arrangement is 
simple and cheap, but there is a slight 
loss of energy due to eddy currents. 


See MARKING AND 
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Brain Waves of the Wireless Engineer. 


Diaphragms for Acoustic Instruments. 
(Wo. 241,277.) 
Application date July 16th, 1924. 

Mr. H. J. Round describes in the above 
patent specification a diaphragm consist- 
wg of very thin light material rigidly 
clam im a case made v heavy 
in comparison with the weight of 
the dia gm, and damped over the 
whole or substantially the whole of 
its surface on one side by sponge 
rubber preferably smeared with thick oil 
on the surface in contact with the 
diaphragm. 

The material of which the diaphragm is 
formed may be metallic or non-metallic, 
according to the use to which it is to be 


-The invention, applied to a microphone 
of the varying resistance type, is shown 
at (a), and (b) shows the invention 
applied to a telephone of the moving coil 
ype. 


Improvements in microphone and tele- 


phone diaphragms. 
oooo 
Thermionic Valves. 


a (No. 234,480.) 
nee date (France) May 26th, 


Mr. J. Hawardier describes in the 
above lene specification a thermionic 
valve having a secondary filament A, 
heated to incandescence by an alternating 
current C, and surrounded by a small 
mass of quartz M, which forms a sup- 
port Tor the usual filament B, which is 
eated by a source of direct current D. 
The secondary filament A, heated by the 
alternating current C, communicates a 
ssbstantially constant amount of heat to 
the quartz M, which in turn transmits 
heat by thermal conduction to the work- 
ing filament B, the object being to econ- 
omise the continuous current, which is 
now only required to raise the filament 
to the necessary temperature above that 
imparted to it b-y the auxiliary source of 
heat supplied by the filament A. 


(No. 241,277.) 


Valve filament with auxiliary A.C. heater. 
(No. 234,480.) 
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Reflex Receiving Circuit. 
(No. 248,039.) 


Application date June 18th, 1924. 

Mr. John Scott-Taggart describes in 
the above patent specification a reflex or 
dual circnit, in which the low-frequency 
currents are fed back by means of a 
resistance. | 

As shown, the valve V, acts as a high- 
frequency amplifier, and the valve V, as 
a detector. 


Reflex receiver circuit. 


(No. 243,039.) 


The rectified low-frequency currents 
are fed into the grid circuit of the valve 
V, through a resistance R, of the order 
of 70,000 ohms. A by-pass condenser O 
of 0.0001 mfd. capacity, is connected 


1S 


across the 70,000 resistance R,, and the 
aerial is connected through a fixed con- 
denser C, of 0.25 mfd..to the grid of the 
valve V,. 

A leak R, of 1 megohm is connected 
across the grid and negative terminal of 
the filament accumulator. 

A reaction effect is obtained by 
coupling the inductance L, in the plate 
circuit of the detector valve V, to the 
aerial inductance L.. 


(oe weme) 
Preventing Reaction between Anode 
and Grid Circuits 


(No. 241,289.) 
Application date July 17th, 1924. 
Messrs. C. 8. Franklin and E. Green 
describe in the above patent specification 
a transmitting or receiving amplifier 


Valve oscillator or amplifier for short 


wavelengths. (No. 241,289.) 
especially applicable to amplifying sys- 
tems dealing with frequencies of the 
order of 3,000 kilocycles per second or 
more. The reaction effect between the 
anode and grid circuits is balanced out by 
a Wheatstone bridge, of which one arm 
includes the grid-anode capacity. 

The anode and grid circuits are con- 
nected as the respective diagonals of 
the bridge, and each is arranged sym- 
metrically with respect to earth, so that 
oscillations m either circuit produce no 
po in the other circuit either in or 
etween any parts thereof or to earth. 
A preferred form of the invention is 
shown in the accompanying illustration, 
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q 
in which the grid G and plate A are con- 
nected as one arm of a Wheatstone 
bridge, the other three arms being formed 
by preferably equal capacities, C,, C,, C,. 

Small adjustable resistances, R, R., 
R,, and R,, are placed in’the arms to 
ensure that the resistances of the arms 
are equal. A small condenser N is con- 
nected from the common point 3 of C 
and C, to earth. The capacity N should 
he equal to the capacity between the 
grid G and filament F. 

The primary circuit is connected across 
points 1 and 2, and the grid ‘circuit 
across ð and 4. 

0000 


High Frequency Amplification. 
(No. 243,038.) 
Application date May 24th, 1924. 

Mr. John Scott-Taggart describes in the 
above patent specification an amplifying 
system in which the tendency to self- 
oscillation is reduced by avoiding the 


Horncastle, Lincs. 


(January 7th, 10th, and 11th.) 
U.S.A.: 1AMH, 1UE, 1SI, 
1AFM, 1CMX, 1CKP, 1BGO, 1GA, 
1CAW, 1SK, 1AP, 1MD, 1NT, 1YD, 
11I, 1ZS, 1BM, 1AOF, 1YB, 1CMP, 


1CK, 1SW, 1BPX, 1IBPB, 1AEP, 1BG, 


2CYX, 2APV, 2NZ, 2PP, 2KG, 2CT, 
2CCK, 2EV, 2WS, 2FC,” 2BN, 2CV, 
2BL, 2ARM, 2IHM, 2CTH, 2MU, 2MP, 
20P, 2GK, 2BL, 2AVS, 2XBQ, 2CRP, 
2CJE, 2BWA, 2AES, 3QT, -SUFW, 
3CDN, 3CEL, 3HG, 3LW, 3AVS, 4BX, 
5ATX, 5YD, 6ZR, 7QR, 7DF, 8CCR, 
8ALY, 8ES, 8BYN, 8BAU, 8AIG, 8XAL, 
8AMD, 8BTH, 8ALF, 8QB, 8PL, 8BW, 
8BDS, 8BPL, 8BAF, 8CYI, 9BJK, 9VO, 
9MBD, 9EJI, IDOL, 9ADK, 9AD, 9AIO, 
SEGH, 9BVH, YXE, 9BMJ, 9EGU, 9GK, 
9DTE, NAL. Brazil: 1AA, 1AB, 1AC, 
1AD, 1AF, 1AH, 1AN, 1A0, 1AP, 1AW, 
IBF, 5AA, 5AB, 1IN, 1IA, 2AB, 2AF, 
2AL. Argentina: FAL, FA3, DB2. New 
Zealand: 4AC, 2AC, 3AF. Australia: 
3XO (WKG, G.6NF). India: CRP. 
Palestine: 6ZK. South Africa: OA6N. 
Indo-China: FI 8QQ. Scandinavia : 
SMWF, SMZS, SMXR, SMUA, SGC, 
SDK, S2NB, D7ZM. Various: GHA, 
GFP, BYZ, BYV, BYC, EGEH. 
(O-v-1 Reinartz.) On 30-45 metres. 
A, E. and G. G. Livesey. 


Thornton Heath. 


(December 18th to 30th.) 

Australia: 3BD, 3X0, 5BG. Philip- 
pines: IFN, NEQQ. French Indo- 
China : FI8QQ. South Africa ; ASB, ASE, 
A47, A6N. Egypt: EGEH. Palestine: 
6ZK, 6YX. Brazil: AABZ (°), SQ1. 
India (?): X 2BG. U.S.A. : SMI, 5ZAT, 
9410, 9BMD, Q9ZA. Luxembourg : 
L 1JW. Sweden: SMSS, SMXT, 
SMXU, SMZV. Telephony: G5GQ, 
G5X0O, G6MP, G6OX, G6YU.  Miscel- 
Janeous : 11B, FTJ. 1DH, L 6C, SGT, 
NSZ3, F10-KZ, EAR1, EAR21, OCMV. 

(0-v-0.) On 30 to 50 metres. 

W. A. J. Warren. 
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effects of a plurality of tuned circuits 
intended to be associated with the anode 
circuits of successive valves by arranging 
the anode circuits so that the tuned cir- 


Improvements in tuned anode coupling. 
(No. 243,038.) 
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Calls Heard. 


Extracts from Readers’ 
Logs. 


. 
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Amersham, Bucks. 


Great Britain: (’Phone) 2KF, 2LZ, 
2NM, 28Z, 5X0, 60X, 6YU; (Morse) 
2A0, 2BZ, 2CC, 2DX, 2FK, 2FM, 2GO, 
2KW, 2MA, 2NJ, 20F, 2QB, 2QM, 2QV, 
2SH, 2WJ, 2XV, 2XY, 5JW, 5KZ, 5LS, 
SMA, 50C, 5QM, SST, 5TZ, SWV, 
5YM, 6BD, 6BS, 6DO, 6GH, oKK, 6LJ, 
6ME, 6MP, 60P, 6RY, 6TB, 6TD, 6TM, 
6UT, 6UZ, 6VP, 6YC, 6YU, 6YV, 6ZM. 
France: 8AWI, 8DP, 8HSF, 8HLU, 
8HU, 8IP, 8JYZ, 8LDR, 8MAR, 8MR, 
8NN, 8PEP, 8SSS, 8TIS, 8WR, 8XH, 
FL, MAROC. Holland: OAW, OBL, 
OCZ, OEA, OGG, OII, OKV, OPX, 
OWC, 2PZ, 12BB, 8RN, PB7, PB10. 
Belgium: G6, J9, K5, K8, R2, 82, S4, 
S5, 56. Germany : K7, PL, W3. Y6, Y8, 
4LV, POW. Italy: 1BW, 1GW, 1RM. 
Finland: 2BS, 2CO, 2ND. Sweden: 
SMZS. Norway: LA4X, LAA. Den- 
mark: 7BX. Various: SAJ, MUU, 
GHA, OCDJ. 

All on 35 to 45 metres. 

K. E. B. Jay (G-2BMM). 


Thornton Heath. 


(December.) 
New Zealand: 2AC, 2XA, 4AC, 4AS. 
Australia: 2CM, 2YI, 3BD, 3BM, 3X0, 


3YX. China: GFUP. Philippines: 
1HR, NEQQ. French = Indo-China: 
FI8QQ. South Africa: A4Z, AON. 


Brazil: 1AB, 1AF, SQ1. U.S.A. : SATT, 
5YD, 68ST, NPG, 9BHT, 9XAX. Ber- 


mudas: BER. Miscellaneous: NISM, 
RRP, 6LF, GHA, IDO, CHP, SKA, 
F T3, 6YX, PE 62K. 

(0-v-0.) 


M. E. Coaffee. 
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cuits have interposed electrically between 
them an untuned circuit or circuits. One 
example of the invention is illustrated as 
applied to a four-valve receiver employing 
a so-called tuned-aperiodic-tuned system. 
In this circuit two choke couplings are 
separated by a tuned anode coupling. 
The first high-frequency, amplifying 
valve does not oscillate, because, though 
the grid circuit is tuned, the anode circuit 


is not. The second valve will not oscil- 
. late because the grid circuit is un- 
tuned, and the anode circuit L, C, 1s 


tuned. The third valve will not oscillate 
because, although the grid circuit L, C, 
is tuned, the anode circuit L, is not 
tuned. The last valve will not oscillate 
because neither the grid nor the anode 
circuits are tuned. 

The choke coils are preferably wound 
with high-resistance wire to improye their 
aperiodicity; the wire may be No. 4 
gauge platinoid wire, suitably insulated, 
and preferably so wound as to avoid self- 
capacity effects. 


South Normanton, Derbyshire. 


(January 7, 8 and 10.) 

Great Britain: 6MJ, 2PZ, 5ZA, 61Z, 
2UB, 2PX, 6LA, 2XY, 5TZ, 2RW, 2NN. 
(Phone) 5KA, 2WJ, 5XO, 2KL, SDS, 
6NF. Italy: 1GB, 1BE. Belgium: C2, 
3R, V2, B13, U5. France: JN, 8MS, 
8RRR, 8FI, 8UT, 8KK, 8VE, 8IL, 8ZE, 
8NA, 8KX, 8UF, FL. Holland: OPN, 
OME, P9EF, PCUU, OPM, PCLL, 
OBX, PKB, OMS, ONK, OF3, PKX. 
(germany: C5, POX, 2HR. Spain: 
EAR20, EAR2, EARI1, EARQ, EARS. 
Finland: I1NC. Sweden: SMAT, 
SMUK. Portugal: P 1AE. Morocco: 
AIN. U.S.A.: KDKA, WIR. WIZ, 
ABC, 1RM, 1CH, EFW. Unknown: 
4VEU, 9MS, 9AR, SASA, 6CTN, NRSA, 
CY2, 2IP, 1AF, OCDB, OCDV, 4EU, 
1SM, 9ASC, S2CO, NIPZ. 

(0-v-1.) 38 to 90 metres. 

H. Bishop. 


Haslemere. 


Great Britain: 2ZF, 2QB, 2XY, 
2KW, 5HA, 5HX, 5LS, 5LF, 5AX, 5GS, 
5SI, 5YK, 5QT, 6TW, 6VP, 6LB, 6GF, 
6LJ, 6YN. 6TM. Australia: 3X0. 
France: 8GI. 8JN, 8VO, 8VX, 8RBP, 
8JMS, 8YP, 8HU, 8CAD, 8RIC, 840X, 


BIN, 8IP. 8IN, 8RZ, 8EU, 88D, 
8PRD, TVX. Germany: KY8&, We. 
Holland: OHB, OWB, OWK, OBX, 
ONAA, PB7. Spain: EAR8, EAR2. 


Italv: 1GB, 1AU, 1MD, 1DR, 1C0. 

Sweden: SMZS. 

(O-v-1, Reinartz.) On 35 to 45 metres. 
“ Listener.” 


Jersey. 


(January 2nd to 8th.) 

Great Britain: 2D0, 2GY, 2SZ (tele- 
phony) 5GW, 5UA, 6GG, 6TD, 6YB, 
6YS. France: 8CS, 8CAB, 8DY, 8IN, 
81Z, 8KS, 8NA, 8RR, 8ST. Italy : 1AS, 


1BD, IMT, IRM. Pern: 6ZK. Aus- 
tralia: A6NO. Denmark: 6YU. Spain: 
EAR@, EAR28. Argentina: AAB. 


Various: FSRX, GHA (Malta). 
A. M. Houston Fergus 


(G2ZC and MAG). 
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Latest Products of the Manufacturers. 


VISIVOLT BATTERY SWITCH. 


It is probably because high tension 
batteries are not always easily accessible 
that valves are so often operated ‘with 
an incorrect H.T. potential. For in- 
stance, it is not unusual for valves to be 
changed without paying attention to the 
readjustment of the high tension battery 


plags. 


re a T a es 


PATE RT PENDING 


® o 


Anew switch PE for panei moant- 
ing, for regulating H.T. battery petential. 


In order to bring the control of the 


B.T. battery on to the front of the in- - 


strument ] so that the potential can 
be carefully, regulated in conjunction with 


other adjustments, the “ Visivolt ” multi- 


contact switch has recently been intro- 
duced. 


Designed for panel mounting, the opera- 
ting levers occupy very little space on the 
front of the instrument. Fifteen contacts 
are provided, as well as an ‘‘off’’ posi- 
tion, the terminals being arranged alter- 
nately on each side of the frame, so as to 
poo of liberal spacing. A pair of 
vers move over the contacts to tap off 
two potentials, so that a switch of the 
type shown in the illustration might be 
used with a twd-valve receiver consist- 
ing of a detector and note magnifier. The 
levers are fitted with ball contacts, which 
not only produce a particularly smooth 
movement, but provide a snap action so 
that the switch, when at rest, is always 
making contact aud is retained in posi- 
tion. The contacts are small brass bars 
of 14 gauge wire spaced between short 
Pieces of bin. ebonite rod, so that in no 
position are two contacts bridged across, 
which is an essential feature of a switch 
ased for battery control. Hard spring 
brush contacts make reliable connection 
with the levers. 

This switch has many applications, such 


as grid bias control in a power amplifier, 
as well as serving all the purposes of a 
multi-contact switch „having the advan- 
tage that all its contacts are totally 
anclosed. A length of braided cable with 
15 flexible conductors is supplied for con- 
necting up with the battery. This 
switch, although of simple construction, 
is robustly built and possesses a finish of 
a higher grade than many other wireless 
components of moderate price. 
0000 
“K” TUBULAR CONDENSER. 

Wates Bros., Ltd., 12-14, Great Queen 
Street, Kingsway, London, W.C.2, are 
manufacturing a small tubular type fixed 
capacity condenser which, in general 
outline, presents an attractive appearance 
and possesses the merit that by means of 
clip mounting it can be easily interchanged 
so that various capacity values can be 
tested. The form of mounting is an im- 
provement on the arrangement usually 
adopted in the case of interchangeable 
high resistances, cheese-headed screws 
betng inserted in the ends so that reliable 
contact is made with the clips, or, alter- 
natively, the condenser may be attached 
to the instrument wiring by means of 
tags. The condenser consists of a pair 
of copper plates rolled together between 
two strips of insulating material. Cellu- 
loid is used as a protective covering, but 
it is somewhat surprising to observe that 
the celluloid continues as a roll and forms 
the dielectric. Celluloid is well known 


= re 


The K” fixed capacity condenser. 


to be a poor dielectric material, and the 
substitution of a mica insulated condenser 
wound on a centre core with, perhaps, a 
protecting wrapper of celluloid, would be 
an improvement on the present form of 
construction. 

o00°0 


ASHDOWN VARIABLE CONDENSER. 


In commenting on any component, par- 
ticularly a variable condenser, the price 
for whieh it is sold must be borne in mind. 
The variable condenser market ìs a par- 
ticularly competitive one, and there is a 
tendency, therefore, to offer an inferior 


article. H. E. Ashdown (Birmingham), 
Ltd., Perry Barr, Birmingham, are pro- 
ducing a popular priced condenser which 
can be relied upon to be a thoroughly 
sound job. Aluminium plates with brass 
spacing washers are employed, and it is 
to be noticed that the fixed plates are 
rigidly set up with the moving plates 
accurately centred between them. A 


Ashdown square law variable condenser, 
Atted with Bakelite end ptates. 


threaded spindle is employed, yet not the 
slightest play can be detected in the top 
bearing. e-hole fixing is provided, 
and reliable contact is made with the 
moving plates by means of a coiled pig- 
tail connector. The knob and dial are 
separated, the former having a brass bush, 
and thus the dial can be rigidly locked at 
its correct setting on the spindle. 

A good clean finish is obtained by the 
adoption of Bakelite end plates, this being 
an improvement on the use of ebonita, as 
it will not bend under the strain exerted 
by the centre spindle. The moving 
plates are held accurately in position 
without the employment of the customary 
spring washer. 


Catalogues Received. 


“ Hobbies, Limited.” (Dereham, Nor- 
folk.) Pamphlet describing wood polish- 
ing outfits, which include Hobbies’ 
Lightnmg Polish. 

0000 

“ Herbert Terry and Sons, Ltd.” (Red- 
ditch.) Illustrated pamphlet dealing with 
the “Terry ” 4- valve receiver and power 
amplifier. 


A 53 


Wireless 
World 


150 


JANUARY 27th, 1926. 


Op 


sul 


— Sda ='5 
— a : X = 
- R> Ma - a æ — 
gps? a 
: Ñ _} Ee = = 
B a » AN AA 4 ail — =, ` \ 
a BP a EES =| scien ———~_ 8 
2 4 a aa Se ee! E 
aoe P LAA Pi =. gr p eY A A) 
ael L i DIA cee Qe eS ONY TR Ae, 
SHEER rhe eee) ek e — ee a a 
Rese TARY ia. ae W SA 9 fan a ES cP} 
PA G i T sie "~ SKJ 
d J ve 


4 SETETE TERT EERTE? : = > 
HIRERE H har paae i = = í Se 
jars: orecate SIE Seere": > — —— — =x ~ 
See ee 13) hi ras ae 2s - = = 
ee a Pee ws ce ose nn” = ——= R 
$i t 


BUA a = = N 


RT EA COLO 


Tbe Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addresse 1 to the Editor, “ Tae Wireless World,’’ Dorset House, Tador Street, E.C.4, and must be accompanied by the writer’s name and address. 


“A PROPRIETARY NAME.” 


Sir,—With reference to the word “ Leclanche,’’ we have read 
with interest your correspondents’ letters, and we beg to state 
that the name ‘‘ Leclanche,’’ although it has been used in 
many parts of the world in conjunction with wet batteries or 
cells, 1s nevertheless the property of the Leclanche firm, the 
inventors and actual makers of this type of cell, whom we 
represent in the British Empire. 

We might further add that this matter has been brought into 
the Courts, and it was decided that manufacturers, other than 
Leclanche, could only call their articles ‘‘ Leclanche type ’’ in 
the case of wet cells, and we therefore mean to stop the use 
of the name ‘‘ Letlanche”’ for cells which are not manufactured 
by our principals, and thereby not genuine Leclanche. 

ALBERT GREGG (General Manager), 
Rrpautts, LTD. 


RADIO TOULOUSE ON A CRYSTAL. 


Sir,—aAn interesting matter that I have to report is that, 
between the hours of twelve midnight and 2 a.m. just before 
Christmas, I received Radio Toulouse on an unaided crystal 
set (variometer tuned) sufficiently well to hear all the items 
and announcements. The aerial consists of a loop of 81/36 
(enamelled), but it is screened from the S.E. by a tall building. 
Some local oscillation was going on, but apparently a goo 
distance away. The signals were about R2, varying to a trifle 
Jess. The aerial is just under 40 féet high. H. O. CRISP. 

Stratford, S.E.15. 


WIRELESS IN THE TERRITORIAL ARMY. 


Sir,—I am endeavouring to raise recruits to complete the 
establishment of a Royal Corp of Signals Unit, Territorial 
Army. : 

How many readers would like to enlist in the Territorial 

* Army Signals for wireless duties? The obligations are few, 
the expense nil. The recruit combines excellent training with 
his hobby. There are 40 and 120 ‘‘ watters’’ to operate, and 
the greater the number of recruits the larger the schemes we 
can arrange. A two weeks’ camp with wireless is both interest- 
ing and healthy. For those who are inclined there are other 
duties in the unit employing all means of signal communica- 
tion. Technical knowledge is not essential on enlistment. 

The gue eer of the unit is at Putney Bridge, and here 
we have splendid socials and dances, If any readers would 
care to write to me I will gladly forward information. 

27, Copthall Gardens, (Lieut.) W. H. LLOYD. 

Twickenham, Middlesex. 


CURIOUS LIGHTNING EFFECT. 

Sir,—We hear at times, though at rare intervals, of an aerial 
being struck by lightning causing not unfrequently serious 
damage. The interesting article of ‘‘ John Citizen ” recently 
published in the Wireless World and Radio Review describes 
a typical case of the vagaries of the current of a lightning dis- 
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charge when seeking its path. The following description of an 
accident to a wireless instrument due to lightning is of quite 
another order. 

The early morning of October 13th, 1925, had been very 
stormy, and a storm was passing to the north of the observa- 
torv, much nearer than usual. Suddenly a flash of lightning 
occurred, followed almost immediately by a heavy crash of 
thunder. With the flash I heard a faint but distinct metallic 
click. 

It was immediately evident that the aerial just over our 
heads had not been struck. Everything seemed in order; 
na wires fused, nor, other damage visible. I had the impres- 
sion, however, that there was a faint odour of burnt rubber or 
varnish in the air, but could not trace its source at the moment. 

The receiver has separate primary and secondary circuits 
loosely coupled and variable. At the time of the accident this 
instrument was disconnected both from aerial and earth, with 
its leads leaning against the wall a few inches from the aerial 
and earth lead-in terminals. A 6-volt accumulator was at- 
tached. and consequently the negative lead-in contact with all 
eight filaments. s , 

A careful inspection of the instruments showed that the 
filaments of all four receiving valves on this set had com- 
pletely fused. Examination of the burnt-out valves revealed 
that the globe of each valve contained very minute particles 
of glass, detached more probably from the seal-in pinch than 
from the walls of the valve, as the vacuum was still good. 
The fused filaments had been projected upon the plates and 
grids in the form of minute spheres, and were completely 
welded to these parts. When detached (under a dissecting 
microscope) they either broke, leaving a portion still adhermg. 
or tore away with them a part of the metal to which they 
were welded. 

The primary winding of the telephone transformer had also 
been burnt out. , 

The aerial had not been struck bv the ligMtning, and I think 
that we may conjecture that the damage done was caused by 
some strange effect of the return shock. 

I easily discovered the spot where the lightning struck the 
earth, as a secretary of the observatory had had the good luck 
to see the discharge. The exact distance, from the wireless 
room was 671 yards. Two small conical holes about five yards 
apart were found,’ with their surfaces calcined. The shock 
must have been fairly severe, as a farm labourer who was 
ploughing with a yoke of oxen in the same field a few dozens 
of yards from the spot was overthrown, together with the two 
beasts, but received no injury. | 

I have not been able to find a plausible cause to account for 
this peculiar accident. 

I am inclined to think that the cause should be sought for 
in a condenser discharge of some sort, the negative lead of the 
motor side of the converter of the transmitter, perhaps, form- 
ing the direct link from earth to a series of condensers, which 
finally discharging with a spark created a strong oscillating 


field. i 
G. H. J. HORAN, 
Observatoire de Ksara, S&ad-Nail, Beyrout, Syria. 
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Improving the Selectivity of a Single 
Valve Receiver. 


~~ 


have in use a single-valve receiver of 
fairly conventional design, but wish 
to improve the selectivity of same. 1 
have tried using loose coupling of the 
conventional type, and although this 
arrangement has given high selectivity 
I find that searching for distant 
stations is a matter of great difficulty, 
Owtng to the necesstty of operating 
four tuning adjustments, namely, the 
tuning condensers of acrial and 
secondary cotls and the adjustment 
of the coupling of reaction and aerial 
coils, and am writing to ask if you 
can suggest any more suitable method 
of obtaining selectivity other than the 
use of an H.F. stage. W.B. M. 


As you suggest, it is by no means a 


smpe matter to “search” for distant 
stations when employing a receiver of 
this type. There is, however, no need to 
ase a tuned aerial circuit, and if you will 
adopt a so-called aperiodic aerial circuit 
you can dispense both with the variable 
condenser tuning the aerial coil and also 
the variable coupling between aerial and 
secondary coils. Our suggestion is that 
you adopt the circuit given in Fig. 1, 
where the-“ untuned ” aerial coil is in 
fixed relationship with the secondary coil, 
selectivity being obtained by cutting 
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. f.—Single-vatve receiver with 
nE ST coupling to serial circuit. 


down the number of turns in the aerial 
coil. We suggest that you obtain a fixed 
coil mounting and e it in such a posi- 
tion that the aerial coil is in juxtaposi- 
tion and parallel to the existing aerial 
coil, which will then become the secondary 


Questions should be concisely warded, and headed “ Information Department.” 


Each separate 


question must be accompanied by a stamped addressed envelope for postal reply. 


coil. We suggest that on the B.B.C. 
wavelengths you employ a coil having’ 


about 15 to 18 turns, such as a Gambrell: 


“ A2,” whilst the secondary coil will re- 
quire to be a No. 50 coil or a Gambrell 
“B.” It will be found that the value of 
reaction coil required will be less than that 
required when a direct-coupled aerial cir- 
cuit is used. On the Daventry wavelength 
the aerial coil may be a No. 100 coil, the 
secondary being No 250, whilst á No. 100 
coil should suffice for reaction. It is not 
generally recommended that an “ un- 
tuned ” aerial circuit be used when oper- 
ating on 1.600 metres, and many readers 
using a circuit of this type arrange to 
plug-in a No. 150 coil in the aerial socket, 


and connect an external tuning condenser 


across the aerial and earth terminals when 
receiving on the Daventry wavelength. 
This is, however, quite unnecessary, since 
if a tuned aerial circuit is desired the 
use of a No. 200 aerial coil (not No. 150) 
in the circuit given in Fig. 1 will effec- 


tively. tune the aerial circuit to Dayentry’s | 


wavelength, no tuning condenser being 
required. This is explainable owing to 
the broadness of tuning of the high- 
powered station's transmission, and in 
actual practice will be found to function 
very well indeed. 
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An Efħeient Two-Valve Receiver. 


I have constructed a single-valve receiver 
following the circuit diagram given in 
Fig. 1, page 759, of your November 
25th tssue, and have obtained most 
excellent results on distant stations, 
but now wish to experiment with a 
stage of H.F. in front of this detec- 
tor, and should be glad of suggestions 
as to the most suitable form of H.F. 
coupling to use. H.K.S. 


The single-valve circuit to which you 
refer will, if carefully constructed and 
operated, bring in a large number of dis- 
tant stations owing to the delicate and 
smooth control which it gives over re- 
action. Now, if a stage of conventional 
H.F. coupling, such as tuned anode or 
tuned trausformer, is added to it, there 
is a stray possibility that it may be found 
that the range of the receiver is in no 
way increased, and may, in fact, be appar- 
ently diminished, distant stations which 
were tuned in faintly on the single valve 


being not heard when the H.F. stage is 
added. The reason for this is that an 
extra tuning control is brought into the 
receiver, and unless you are possessed of 
more than ordinary skill the operation of 
this receiver with this extra tuning con- 
trol may prevent a very large percentage 
of efficiency being obtained from the 


Fig. 2.—Choke-coupted H.F. amplification. 


arrangement. By far the most suitable 
form of H.F. amplification to use is that 
shown in Fig. 2. You will notice that 
you will require an additional H.F. 
choke. In the case of both these chokes 
it is imperative that an instrument of 
high efficiency be used which is suitable 
for wavelengths varying from 250 to 4,000 
metres and need not be interchangeable, 
and you are advised to read again our 
remarks concerning this which were given 
on page 759 of the November 25th issue. 
The two chokes must not be mounted 
side by side, but should be placed at right 
angles to each other, and, more important 
still, great care should be taken in dis- 
posing the other components so that no 
accidental capacity whatever exists across 
either of these chokes, or the efficiency of 
the receiver will be destroyed. Such a 
fault could occur, for instance, in mount- 
ing the H.T. battery inside the cabinet 
in close proximity to the tuning coils or 
chokes or to the wiring associated with 
the valves, and care should be taken to 
avoid this. 
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Properly constructed and handled, a 


receiver of this type sheuld be eapable of . 


really long-distance results even in the 
ds of quite unskilled people. 


han 
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Reading a Valve Curve. 


It is frequently stated in various tech- 
nical journals that the purchase of 
a grid bias battery will double the 
life obtainable from an H.T. bat- 
tery. I shall be glad if you will 
explain exactly how this ts brought 
about, and also explain the reason 
why distortion can be reduced by 
raising the value of the H.T. em- 
ployed on the anode of the final 
i e R. 


valve. S. G. 


In order to explain these points it 
will be necessary for you to refer to Fig. 
3, which represents graphically the anode 
cprrent obtainable from a D.E.5 type 
valve when various values of H.T. and 
grid bias are used. The curve shown in 
dotted lines represents the grid current 
obtainable at different grid potentials. 
The curve shows us that if we apply no 
bias to the grid and 60 volts H.T. we 
shall obtain a steady plate current of 
6.5 miliamps. 
receiver is tuned to a strong local 
signal which gives us a grid swing of, 
say, 8 volts, which means that the 
normal grid voltage varies from a 4 
volt positive to 4-volt negative value. 
Under these circumstances the curve shows 
us that the plate current will under- 
go a sympathetic variation of from about 
2.75 milliamp. minimum to a high 
maximum value, which is not shown in 
the curve, the mean value remaining at 
6.5 milliamps. But the fact of the grid 
having a 4-volt positive potential will 
also have another effect, namely, that of 
causing a grid current of several micro- 
amps. to flow, which will cause consider- 
able distortion. Now, if we apply a 
permanent steady negative voltage of 
2 volts to the grid by means of a small 
dry cell, we shall, in the first place, re- 
duce the steady plate current to 4.6 
milliamps., which will mean that the 
drain on the H.T. battery is not so great. 
A voltage swing of eight on the grid as 
before will, however, still permit of grid 
current flowing and causing distortion at 
the positive swing, whilst the negative 
swing will carry our operating point well 
round the lower bend of the curve, thus 
causing distortion due to rectification of 
the low-frequency impulses. If, how- 
ever, we increase our plate current to 
120 volts, still keeping our grid bias at 
2 volts, we shall obtain a steady plate 
current of 10 milliamps., and our 8-volt 
grid swing will still permit grid current 
to flow during the positive half-cycle, 


but we shall have eliminated .the recti- - 


fication at the other end of the curve. 
Now if, still keeping our anode voltage 
at 120, we increase our negative grid 
voltage to 44, we shall greatly lengthen 
the life of our H.T. battery by reducing 
the steady plate current to 7.5 milliamps., 
and at the same time a grid swing of 
8 volts will neither carry the oper- 
ating point down to the bottom bend, 
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nor will it carry it past the zero grid 
volts line, where grid current commences 
to flow, and so all distortion due to valve 
overloading is eliminated. Actually, our 
valve will handle a grid swing of 9 volts. 
If a grid swing of 10 to 11 volts occurs, 
however, owing to the proximity of a 
broadcasting station or to the inter- 
position of an additional stage of L.F. 
before the final stage, we shall once more 
suffer -from overload distortion, and, 
under these circumstances, we can raise 
our anode voltage to a few volts in ex- 
cess of 120, the grid voltage being raised 
proportionally, and thus be able to accom- 
modate this grid swing. Any further 
raising of the anode voltage, however, 
will have no effect in giving us a long 
straight working portion of curve, and 
will ruin the valve. If, therefore, we 


ah 


GRIO VOLTS 


Fig. 3.—Anode and grid current curves 
for a D.E.5 valve. 


. already detected it. 
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require\a very great volume, we must 
employ a valve such as the D.E.5A., 
which, at an anode voltage of 120 volts, 
will give us a longer straight line por- 
tion of curve to work on and will thus 
handle a far greater grid swing, the 
figures actually being 20 volts grid swing 
at 120 volts H.T., and, of course, 10 
volts negative grid bias. Many people 
fall into the error of using too great a 
value of grid bias in proportion to the 
H.T. voltage they are using. This will 
cause distortion equally as bad as that 
caused by employing too little. Suppose, 
for instance, when handling a grid volt- 
age swing of 8 volts with an anode volt- 
age of 120, we biased our grid 7 volts 
negative? It will at once be seen that 
each negative half-cycle will cause the 
valve to rectify at the bottom bend of 
the curve, and produce considerable dis- 
tortion. Similarly, if, when using an 
H.T. voltage of 60 with the correct grid 
bias of 2 volts, valve overloading occurs, 
it will be quite useless to increase the 
value of grid bias, and, in fact, it is 
better from the point:of view of intelli- 
gibility of speech (although not from the 
point of view of the life of the H.T. 
battery) to reduce it, since ‘‘ grid cur- 
rent” distortion is considerably less 
objectionable in practice than is ‘‘ recti- 
fication ° distortion. “ Bottom bend ” 
rectification in an L.F. amplifying valve 
can always be detected by placing a 
milliammeter in the plate circuit if, in- 
deed, the ear of the listener has not 
A moment’s con 
sideration will reveal that if rectification 
occurs at the bottom bend of the curve, 
the value of the mean anode current. will 
fall, and, since the milliammeter indicates 
the mean anode current, the needle of 
the instrument will give a ‘‘ kick ’’ when 
the rectification commences. 
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Charging Accumulators with Wire- 
wound istances. 

When charging accumulators from D.C. 
mains, is it absolutely necessary to 
make use of lamp resistances? 1 
wish to charge my 4-volt 30 ampere 
„hour accumulator from my maine, 
which are 240 volts D.C., and desire 
ta use resistances in place of lamps, 
if possible. 4.T.0. 


It is by no means necessary to make 
use of lamps, and suitable resistances 
may well be used. Since the charging 
rate of your accumulator will be about 
three amperes, we shall obviously need 
a resistance of 80 ohms in order to 
restrict the current to this value. 
Standard resistances of this value may be 
obtained from various manufacturers, 
care being taken when ordering that the 
resistances are suitably wound for carry- 
ing a continuous current of this valve. 
Alternatively, resistance wire such as 
‘‘Eureka’’ could be wound on suitable 
formers. The gauge and length of such 
wire necessary in order to produce such 
a resistance, and at the same time to 
safely carry a current of 3 amps., would 
be approximately 120 yards of No. 20 
gauge. 
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, readers are advised, before making use of them, to satisfy themselves thas they 


not be infringing patents. 3 


DRASTIC PROPOSALS. 


OST of the evidence which has been submitted to 

‘date to the Broadcasting Committee of Enquiry 
has either been in the nature of criticism of the organisa- 
tion -and the conduct of broadcasting, or it has been 
tt defensive ’’ evidence, such, for 


instance, as that tendered by the gars step eter esrater ne eye Ss distant from two or more stations. 
newspaper interests, having for its 3 s except in cases where the more 
seh the ania RE from com- : GONTENES: ar $ selective types of receivers are in 
ifion, in any future broadcast- $ s use. We are, however, afraid 
aa e EA of the interests 3 EnrrontaL Views e that th -pr t l int of 
: e a $ OSCILLATION wrrmoor RADIATION ... 154 $ Sever PicscuY Come 
of the party submitting evidence. s By W. James. e so many listeners that if they are 
The evidence given recently by $ Mucrrecex Direcrionan Reception 162 $ located anywhere near a broad- 
the wireless traders was, in some $ By R. Keen. s casting station they are swamped 
respects, a welcome change from è German Vave Manuracrore ... 166 $ by the power of that station and 
the type of evidence hitherto sub- § By A. Dinsdale. $ so prevented from` getting other 
mitted, because whilst the manufac- § Hints anp Tirs ror New Reapers 169 § i eansmissions, will only be 
turers put their own interests first, $ CURRENT Torics mos d if h i 
P > $ Varves We Have Testep. RADION s accentuated if the power is sub- 
as might naturally be expected, yet $ VALVES i 173 è stantially increased. A partial 
their evidence contained some defi- $ Proneers or Winetess. 5.—Araco 175 $ solution might be found if at the 
nite constructive suggestions as to $ By Ellison Hawks. e same time arrangements could be 
ways and means whereby, in their $ BRoapcast Breviries . . 177 3 made for these few stations to 
opinion, the wireless trading inter- : ee P ROBLEMS 1N Awenrca 179 s work with a much greater wave- 
ests in this country might be § appa aad rhe re 181 $ length spacing, but it is question- 
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present, these should be superseded 
by six or seven high-powered broadcasting stations, 
which they claim would serve the whole country more 
efficiently than the present network, whilst, in addition, 
giving the alternative of two or three distinct programmes 
in nearly every part of the country. It was suggested 
also that each station might transmit a parnculat type of 
Programme. 

From-the point of view of the public, it is quite evident 

7 


` A 


that every possible step should be taken to give alterna- 
tive programmes to listeners, and until this can be done 
there will always be a perpetual subject for grouse, 
because no one programme can possibly satisfy all tastes. 
As things are at present, the average listener using the 
average set has only a choice of programmes if he happens 
to be located more or less equi- 


diture in providing new equip- 
ment. There is also the question of whether the present 
locations could be utilised if the total number of stations 
in the country were restricted to, say, six or seven of 
high power. But even if this proposal could only be 
carried out at great cost and with considerable diffi- 
culty it is still well worth careful consideration if it 
is going to provide a solution to the problem of alterna- 
tive programmes. 

AUT 
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A Three Valve Reflex Receiver. 
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advantages of reaction. We have been told that a reaction coupled to a tuned anode (H.F. detector and 


] aar lately we have heard a good deal of the dis- set using reaction on the aerial (detector and 2L.F.) or 


set with reaction is a nuisance because it radiates 2L.F.). 


and disturbs other people, that re- 
action spoils the quality of the broad- 
cast transmission, and so on. With 
these statements we mostly agree, 
especially when the reaction js 


applied direct to the aerial circuit of | 
the receiver, while we do not forget’ 


the fact that the majority of our 
great British wireless manufacturers 
are selling as hard as they can two-, 
three- and four-valve receivers which 
make use of reaction to get those 
distant stations they claim to get in 
their catalogues. ' . 


e 


We have also been told at many different times that 
reflex sets are no good—that a valve cannot work well 
as a high-frequency and as a low-frequency magnifier, 
and that the devices employed to separate the high- and 
low-frequency currents are bound to distort the signals. 


Reacting and Refiexing. 


The gentlemen who 
believe in this no reaction, 
no reflex, business are going 
to get a shock, for I propuse 
to show that both reaction 
and reflexing can be used in 
such a way that the quality 
obtained is quite as good as 
that obtained from the best 
of commercial sets, while 
the range and selectivity of. 
the set described are better 
than can be obtained from a 


‘Apparently it is largely 
being left to the American 
manufacturer to produce non- 
interfering sets. 
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The receiver has three valves, the first 
acting as a H.F. and L.F. magnifier, 
the second as a reacting detector, and 
the third as a straight L.F. magnifier. 
Reaction is used on the circuit between 
: the first and second valves; and as the 
: first valve is balanced, and direct 
: coupling belween its input and output 
circuits is prevented, the aerial circuit 
cannot have locally generated oscilla- 
tions set up in it. Loud - speaker 
receplion of some twelve to fifteen 
stations is normally obtained. 
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receiver in simplified form. 


Fig. 1.—High-frequency circuits cf the 


In addition, the set illustrated here has the 


enormous advantage that it can be 
used in the condition of critical 
reaction, and can be made to oscillate | 
without setting up oscillations in the 
aerial circuit. l l 


How to Get Selectivity. 


_ The first step in the design of the 
set We have in mind is to choose the 
number of valves, and we will choose 
three, with the object of using one as 
a detector, one as a low-frequency 
-amplifier, and one as a combined 
H.F. and L.F. amplifier. 


Then there is the question of selectivity to be con- 
sidered. As we can make single layer coils which have 
a lower H.F. resistance than most commercial coils of 
the same inductance, single layer coils will be used. A 
single layer coil of 250 microhenries.can easily be made 


to have a H.F. resistance 


Hat at 400 metres as low as 4 to 
5 ohms. But a good coil 

4) such as this would give n0 

QY LT= ` better results than‘a bad coil 

5 if it were connected directly 

SIH.F.C to the aerial circuit or tO 


5 the anode circuit of a valye. 

Thus it can be shown that 
a circuit comprising a COn- 
denser of low losses and the 
5 ohm coil just referred to, 


@ connected to the anode of a 


20,000 ohm valve, acts as 

though -it had a loss 

resistance - of about 25 

ohms so far as the tuning” 

that is, the selectivity—'s 

concerned, while a 15 0 
18 
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Oscillation without Radiation.— 
coil in the same eircuit- would act as though it had a 
resistance of 35 ohms, which is not so much in proportion. 
The magnification obtained would not be very much 
different in the twa cases. | 

We must therefore so connect our tuning coils that 
damping due to the aerial and valve respectively are 
reduced to a reasonable figure, for then we shall be taking 
full advantage of the selective properties of low-loss 
components. The two tuning coils are therefore con- 
nected to the grids of the H.F. valve and of the detector, 
the two coils being marked. L, and L, in Fig. 1. It 
should be remembered that the signal strength and the 
selectivity we shall get from the two valves employing 
two low-loss coils (ignoring reaction) will depend entirely 
on how the two coils are coupled to the circuit, and 
further, that signal strength and selectivity depend on 
one another, extreme selectivity being obtained at the 
expense of signal strength. 

Aerial—grid Coupling. 


So far as the aerial circuit 
is concerned, in the design 
as presented here it is easy 
to provide for two dégrees 
of selectivity and signal 
strength in the aerial-grid 
circuit by coupling the 
aerial to the grid coil 
through a coil having a 
tapping. Then when the 
ful number of turns are 
included ip the aerial circuit 
the sigraal strength will be 
a maximum and the selec- 
tivity not quite so good as 
when only part of the aerial 
coil is connected in the 
circuit. Connecting the 
whole of the aerial coil in 
circuit, therefore, gives 
maximum signal strength, 
while when part of the 
aerial coil is connected the 


selectivity is improved at 
the expense -of signal = 
strength.’ This arrange- 


ment is a valuable one, as it 
enables us to make the tuner 
as selective as possible when receiving a station working 
on a wavelength near that of the local station, while the 
full aerial coil can be used when receiving a station so 
separated in wavelength that the local station does not 
provide a background. For instance, to receive Bourne- 
mouth, at a place 2} miles from London with the latter 
station working, the part of the coil included between 
earth and the tap is used ; to receive Newcastle, the full 
coil is employed. l 


' These statements apply exactly to the design as given here, 
and to most receivers employing a similar aerial-grid circuit, 
but would not apply if the aerial coil had almost as many turns 
as the grid coil. 
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Intervalve Coupling. 


Now for the output circuit of the first valve. We have | 


. seen that a ‘“‘ low-loss’’ coil connected directly to the 


anode circuit to form the familiar though usually ineff- 
cient tuned anode coupling, will not give us any better 
results to speak of than a ‘‘ high-loss ’’ coil (when using 
an ordinary receiving valve of, say, 20,000 ohms anode 
impedance), but obviously there are advantages to be 
gained from the use of a circuit with low losses. One 
way of making good use of the properties of a low-loss 
tuned circuit would be to pick out a valve having an 
impedance of some fraction of a megohm with the 
largest possible magnification factor,? but valves of this 
type cannot ordinarily be obtained, and in any case would 
not suit our purpose. For reasons which will be ex- 
plained directly, we must use a grid bias of negative 6 
to 7.5 volts, which at once fixes the type of valve to be 
used if we wish to employ the moderate H.T. voltage of 
120. Suitable valves for this stage are the B.T.H.B.4, 
Mullard D.F.A.1, Marconi or Osram D.E.5 or 
These 


D.E.8 L.F., or the Cosmos S.P.18, Red Spot. 
H.T. t i 
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Fig. 2.—Compiete circuit diagram. The sequence of amplification is indicated diagrammatically 


in the top left corner. 


valves have, roughly, an anode impedance of 10,000 ohms 
and an amplification factor of 7. As a matter of fact, 
one of the new Marconi or Osram D.E.8 L.F. valves, 
which take a filament current of o.12 ampere at 6 volts 
is recommended for this stage in the receiver. 

We have therefore to consider how best to couple a 
10,000 ohms valve to a circuit with a loss resistance of 
5 ohms (we are neglecting the detector for the moment), 


- 


2 Those with the receiver having a tuned anode circuit might 
remember this. For maximum selectivity, use a high impedance 
valve in the tuned anode circuit. The Americans have never 
used tuned anode couplings to any extent, probably for tins 
very reason—that the valves on the American market are low 
impedance ones. 
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Oscillation without Radiation.— 
bearing in mind that as there are only two tuned circuits 
the selectivity must be as good as is consistent with reason- 
able amplification in order that by pure tuning the local 
station shall be eliminated within a reasonable wave 
band.* | 

What we have to do is so to arrange the circuit that 
the amount of the resistance the valve puts in the tuned 
circuit is approximately equal to the loss resistance of the 
tuned circuit. Put in another form, the valve should be 
connected to the grid circuit in such a way that the resist- 
ance of the portion of the circuit connected directly to the 
valve is practically the sam¢ as the anode impedance of 
the valve. | 


H.F. Transformer Ratio. 


This can be done by connecting the tuned grid coil to 
the anode of the H.F. valve as an auto-transformer, or 
by using the tuned grid coil as a secondary of a trans- 
former whose primary is so tightly coupled that it 1s 
tuned by the grid condenser, and connecting this primary 

. . p . 
winding to the anode of the valve. Approximately, the 
where R, is the anode impedance of the valve and Z is the 
impedance of the whole tuned grid circuit, that is, the 
complete secondary circuit. In our case, with a 5-ohm 


best ratio of primary to secondary is given by 


3 It will be noticed that the word ‘‘ reasonable ” has entered 
the discussion several times, from which it may be concluded 
that the best arrangement depends’ largely upon circumstances, 
a man living near a station and wanting a set which will get 
distant stations at any Ee having to make his set more 
selective (and’ pay for it by losing a certain amount of signal 
strength) than someone else situated a few miles from the 
station. 
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Fig. 3.—Dimensions of the wood front panel. 
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Sizes of holes are as follow: A, 3/S8in. dia.; B, 1/4in. dia., countersunk to 7/16in 
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coil (at 400 metres) of 250 microhenries, the best ratio 
from the point of view of signal strength is nearly 5— 
the primary winding having one-fifth as many turns as 
there are in the secondary—the assumption still being 
made that the primary is actually part of the secondary 
as in the case of an auto-transformer or that the primary 
is a separate winding so closely coupled to the secondary 
that it is tuned by the condenser shunting the grid coil. 


Amplification Obtainable. _ 


The theoretical amplification obtained from the valve 
and transformer under these conditions is 17 which com- 
pares with the maximum of 7 obtainable from the plain 
tuned anode coupling. We have also considerably in- 
creased the sharpness of tuning, as now the resistance 
added to the grid coil by the valve is approximately equal 
to that due to the loss of the grid coil itself. But although 
the condition where the impedance of the output circuit is 
equal to the anode impedance of the valve gives the maxi- 
mum amplification (and incidentally quite good selectivity 
in our case) it is possible to reduce the impedance of the 
output (primary) circuit still further and so to gain in 
selectivity at the.expense, however, of magnification. 

But the gain in selectivity is, in our case, where we have 
only two tuned couplings, of great importance as com- 
pared with the reduction in signal strength from the maxi- 
mum obtainable, and therefore in the final arrangement 
used, a certain amount of signal strength is deliberately 
thrown away in order to get the tuning characteristics which 
the writer found by experiment were desirable at the place 
where he uses the set-—2} miles from 2LO. For those 
readers who live at a greater distance from:a main 
B.B.C. station, a transformer having a smaller ratio, 
that is, a larger primary, will give louder signals with 


dia.; C, 1/8in. dia., and countersunk for No. 4 wood screws; D, 3/32in. dia. 
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Fig. oral’ details of ebonite sub-panei. Sizes of holes are as follow: sai 9jt6in. dia. ; 5/32in. dia., countersunk for No. 4 


i .A. screws; C, 5/32in. dia.; D, 1/8in. dia., countersunk for No. 4 wW screws; E, © die., tapped No. 6 B.A. 

sufficient selectivity, while those living in the country may . The H.F. stage would normally oscillate; therefore a 

very well use a ratio of about 5 as determined by the balancing condenser is connected between the grid end of 

method given above.‘ the secondary of the transformer and the grid of the first 
Grid and Anode Rectification. valve. When this condenser, which has an exceedingly 


Having now discussed the design of a suitable coupling small capacity, is properly adjusted, the circuit will not 
between the H.F. and detector valves, it remains to be start the aerial oscillating. 
said that a transformer is employed in the set illustrated Reaction Effects. 
here, because the first valve is used as a reflex stage, and We now come to what is perhaps the most important 
also that in the above discussion no notice has been taken. part of the receiver, and that is the reaction circuit, but 
of the nature of the grid circuit connected across the tuned before explaining the means for obtaining reaction it might 
grid coil. With anode bend rectification, the constants be as well to discuss the effect of reaction and to see how 
of the tuned grid circuit are not altered very much when reaction will benefit us. We have to bear in mind that 
the valve is connected, provided ample negative grid bias when we apply reaction to the grid coil we also apply it 
is used, but when leaky grid rectification is employed, the to the anode coil of the H.F. valve, and so modify the 
grid-filament part of the rectifier conducts, and therefore characteristics of the whole transformer. The first thing 
throws a load on the tuned circuit. Provision is made for to note is that reaction causes a magnification of jamming 
leaky grid or anode rectification to be used in the set signals as well as the signal to which the receiver is 
illustrated here, it only being necessary to connect the tuned, the amount depending on the selectivity of the re- 
return end of the grid leak to a point of suitable potential ceiver. This is why such attention was given to the ques- 
on the grid bias battery provided on the set. Thus, if the tion of selectivity, for if we are tuned to Bournemouth 
grid leak return (Fig. 2) is connected to —6 volts and and the London station is coming in as a background so 
the anode of the valve is given a suitable voltage, we that with moderate reaction both signals are of about the 
get anode rectification, while if the grid return wire iS same strength, or London is stronger, it is pretty well 
joined to a positive potential, the valve rectifies on the hopeless to try to eliminate London by applying more 
leaky grid principle. The best operating conditions can reaction. But if by the circuit design London is reduced 
be found by trial, and with the D.E.8 H.F. valve in strength by pure tuning so that Bournemouth can be 
(normal impedance 25,000 chms, amplification factor 16), brought up in strength (by applying reaction up to the 
best all round results are obtained with the grid return limit), to several times the strength of London, Bourne- 
joined to positive 1.5 volts, with an anode voltage of about mouth will be received free from London, and, what is 
80. The grid circuit then throws a load on the tuned more, will not be distorted to any noticeable extent by 
transformer and slightly reduces the amplification and using critical reaction. The effect of reaction in this ex- 
selectivity, but the low-frequency output is usually louder ample is thus enormously to increase the selectivity without 
than when anode rectification is employed, even though in impairing the quality of reception. As we tune further 


the latter case the grid voltage is higher. away from London (or the local station which ténds to 
* Details will be given in the section describing the construc- jam us) tuning becomes easier, and reception perfectly 
tion of the transformer. free from London is obtained. 
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Oscillation without Radiàtion.— 

Without discussing the mechanism of reaction we may 
say that, provided our control over the reaction is suffi- 
ciently good, we can improve the selectivity of the set 
and increase the signal strength by a very large amount. 


The actual magnification produced by the reaction depends - 


on the design of the circuit and on the strength of the 
signal. It would also appear that louder signals are 
obtained from a transformer with small losses than from 
one having larger losses, while weak signals are magnified 
by critical reaction much more than stronger signals. 
Thus with reaction properly arranged and skilfully 
applied, we can receive very weak signals. 

As to the method of applying reaction, it has been 
found by experiment that a very easy way to get smooth 
reaction is by-the arrangement shown in Fig. 1. A coil 


BERANE 


and condenser, L,, C}, connected in series are joined be- 
tween the anode of the detector and the filament, while 
a high-frequency choke coil, H.F.C., is connected be- 
tween the anode and the primary of the L.F. transformer 
or telephones. This H.F.C. prevents high-frequency 
currents entering the transformer or telephones and forces 
them to take the path provided by the reaction coil and the 
tuning condenser. The reaction coii is fixed in position 
near the grid end of the H.F. transformer and the amount 
of H.F. current passing through it, and therefore the re- 
action effect is varied by adjusting the tuning condenser. 
With the condenser set at minimum, the reaction effect is 
small; as the condenser is turned to increase its capacity 
the current passing through it and the reaction coil 
increases, increasing reaction. 


Reaction Coil Adjustment. 


It is best so to arrange the reaction coil that with the 
grid circuit condenser sct at maximum, the circuit will 
just oscillate with the reaction condenser at maximum. 

If the distance separating the reaction and grid coils is 
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Fig. 5.—Layout of components on upper side of sub-panel. 
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properly chosen, adjustment of the reaction condenser 
has no noticeable effect on the tuning of the grid circuit, 
‘reaction control is very smooth, and the setting of the 
- reaction condenser can be calibrated just as accurately 
as the tuning condensers. : 


Refiexing the First Valve. 


The capabilities and limitations of an ordinary set with 
detector and L.F. using critically adjustable reaction are 
very well known. By using an additional tuned circuit 
as here described, the performance of the set is greatly 
improved, and by the use of the balanced circuit properly 
adjusted, it will not be possible to generate oscillation in 
the aerial circuit. This removes at once the main disad- 
vantage of reaction, because unskilled persons can use 
the set and not be troublesome. 
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The use of a stage of H.F. to effectively isolate the 
oscillating circuit from the aerial is more than sufficient 
justification for its inclusion in a set, and when it can be 
used to effect a big improvement in the selectivity and 
signal strength, and so to add to the number of stations 
which we can usefully receive, we might well feel that 
this stage is doing all that can reasonably be expected 
of it. But no, we can reflex it. That is to say, we can 
pass the L.F. output from the detector (see Fig. 2) to the 
grid of the first valve, and then couple the anode of this 
valve to the grid of the third valve. To do this we have 
to arrange the circuit in such a way that the H.F. currents 
do not flow through the transformer and so reach the 
anode circuit of the detector where they would cause 
trouble, and we also have to take care not to spoil the 
quality by shunting the L.F. transformer with capacities 
of too large a value. 

We therefore break the grid circuit of the first valve so 
far as L.F. currents are concerned, by putting in a fixed 
condenser (0.0003 mfd) and connect the transformer 
through a grid leak, R,, to the grid of the valve. As to 
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Oscillation without Radiation.— 
the H.F. currents, their path 
is not changed in the least by 
the alteration, because they are 
not affected by a fixed condenser 
(0.0003 mfd.), and the resist- 
ance of the grid leak does not 
lower the impedance of the 
gid-filament path by a very 
great amount. A o.5 megohm 
grid leak is used, and this, 
being in shunt with the tuned 
gnd coil will have the effect of 
slightly damping it—to the ex- 
tent of about 2 ohms on the 
lower B.B.C. band. Of 
course; a good H.F. 
choke could be used in- 
stead of the grid leak, 
but it is doubtful whether 
the choke would offer an 
impedance of o.5 megohm 
to the H.F. currents. 
The choke would, however, be a very much smaller 
resistance in series with the L.F. transformer than 
a grid leak, and we would also benefit should grid current 
start through strong signals. 


Loud-Speaker Reception. 


Now the reason for the insistence on using a 6- or 


7-5-volt negative grid bias is clear, for it is to prevent the 
possibility of grid current flowing in this circuit which 
would cause distortion and also to enable us to 
deal with large L.F. amplitudes. With the first valve 
having a bias of negative 7.5 volts when it is working 
at full load, a comfortable loud-speaker volume is ob- 
tained, and that with the two valves, the detector and 
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Fig. 6.—Layout of components on lower side of sub-panel. 
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Plan view of sub-panel, showing position of capacity shield. 


reflex stage. Provision is therefore made for connecting 
the loud-speaker or telephones to the anode of the first 
valve, and our standard of loud-speaker strength is that 
which will fully load a valve having this grid bias. 
The last valve is connected to the same grid bias and 
H.T. voltage, and is used for receiving signals that are 
at telephone strength on the two valves. 

It should be noticed that the bottom of the grid leak is 
connected by a 0.0001 mfd. fixed condenser to the nega- ` 
tive side of the filament, and its purpose is to act as a 
shunt across the transformer secondary to H.F. currents 
which pass through the grid leak. These are of very 
small magnitude, and the condenser is hardly required, 
but is used for safety. It does not affect the quality 
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3 Celvern square-law “ Selector ” 
mfd. 

1 0-0001 mfd. fixed condenser (Dubilier). 

2 0:0003 mfd. fixed condensers (Dubilier). 

1 0:001 mfd. fixed condenser (Dubilier). 

1 Cosmos H.F. choke (Metro-Vick Supplies, Ltd.) ` 

I 3:1 transformer, “Junior Ideal” {Marconi). 

1 4:1 transformer, “Ideal” (Marconi). 

1 Antiphonic valve holder (Burndept). 

2 

1 

1 


condensers, capacity 0:0003 


“Quality” valve holders. 
0:5 megohm grid leak (Dubilier).: 
2 megohms grid leak (Dubilier). 
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LIST .OF MATERIALS. 
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1 2 mfds. fixed condenser (T.C.C.). 

2 J mfd. fixed condensers (T.C.C.). 

_1 Tapped 9-volt grid battery, type G.B.4 (Ever Ready). 

-1 Edison Bell No. 5 jack with plug. | 

1 Pair aluminium brackets (A. J. Dew é Co.). 

2 Cosmos filament rheostats (Metro-Vick Supplies, Ltd.). 

13 Pairs of coil plugs and sockets (Dayzite, Ltd.). 

1 Mahogany panel, 18in. x 9in. x jin. : 
1 Ebonite panel, 18in. x 8in. x ir. : 
1 Compton Cabinet No. 403 (Compton Electrical and Radio : 

‘Trades Supplies). : 

4 Lengths ebonite tube fin. wall, 3in. dia. oo long. 


Approximate cost: £10, excluding cabinet, valves, etc. 
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of the signals for the transformer has a ratio of only 
Kae & BEE 
Another point which should be noticed is the way the 
grid bias is applied to the grid of the valve through the 
grid leak and transformer secondary. The method is a 
very good one to use, apart from any consideration as to 
reflexing the first stage, for ` 
it biases the grid without 
adding any disadvantages 
worth considering. We can 
earth the negative side of the 
filament battery, and any 
leakage of the grid battery 
is of no account so far as 
the circuit is concerned, be- 
cause its potential is applied 
directly between grid and filament. 
When we add the reflex trans- 
former we gain a valve, saving its 
filament and H.T, current, 
the slight loss in L.F. amplifica- 
tion caused by the L.F. voltages 
being impressed on the grid of 
the valve through a 0.5 megohm 
grid leak. This loss is very slight, 
if indeed it exists, as it is diffi- 
cult to detect by hearing whether 
any change in strength is produced 
by connecting the O.S. terminal of a I.F. transformer 
in an ordinary straight set to the grid of the valve through 
a o.5 megohm resistance or direct. 


less 


Automatic Indication of Grid Current. 


Having explained at some length the reasons under- 
lying the design of the circuit and its components, I hope 
the reader will agree with me that the reflex stage will do 
the work of two straight valves, less, perhaps, 10 per 
cent., which can be allowed for the effect of the grid 
leak (although I do not admit it) without adding any 
complications and without impairing the quality in the 
least. If the L.F. input to the reflex valve is too great, 
as it will be in the case of those who normally receive 
the local station on the loud-speaker with a two- or three- 
valve set, an automatic buzzer will start off and warn 


them that grid current is flow ing in the grid circuit of. 
The remedy is to increase the grid bias: 


the reflex valve. 
and the H.T. when they will receive guaer signals, or 
A 18 
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to reduce the input by cutting down reaction.” This 
buzzing® which starts with grid current, as can be seen 
by connecting a microammeter in series with the grid 
leak, is an excellent feature, for if the grid current 
flowed and there were no buzz, the signals would be dis- 
torted, and might lead some to put it down to the reflex- 


Components associated with the low-frequency portions of the circuit and mounted os 
the underside of the ebonite sub-panel. 


ing. In a sense they would be right, too, for the reflex 
stage is a powerful magnifier, although, incidentally, it | 
is as distortionless as the characteristic of the valves and 
L.F. transformer will allow it to be. 

Much more could be said in the way of the detailed 
design of the set, but we will pass on to a consideration 
of the circuit of the complete receiver. This is given 
in Fig. 2, where the reflex valve is V,, the detector V;, 
and the L. F. amplifier V,;. The jack is connected in 
the anode circuit of the first valve, and when the tele- 
phone plug is inserted the third valve is disconnected, 


s When grid current flows, the grid isolating condenser, 
Fig. 2, charges up, and the currents cannot l away fast 
enough through the grid leak and transformer in series, hence 
the buzz as the combination charges and discharges. An H.F. 
choke instead of the teak will cure this, but would lower the 
efficiency of the tuner a little, although no one should tolerate 
grid current. Ib is therefore just as well to keep to the grid 
leak, as it is cheaper than a good choke. 
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Oscillation without Radiation.— 

while a o.oor mfd. fixed condenser is shunted across the 
L.F. portion of the output circuit of V, to prevent H.F. 
currents passing through the telephones or the trans- 
fomer T,. Interchangeable aerial and anode trans- 
formers are employed to give a tuning range of 200 to 
530 metres and 700 to 1,850 metres, and two reaction 
coils are required. 

The three tuning condensers are of 0.0003 mfd. capa- 
city. A common grid bias battery is included in the set 
and condensers are provided to shunt the H.T. battery. 
Valves V, and V, are controlled by a common rheostat 
of low resistance, while V, has its own rheostat. 


Arrangement of the Receiver. 


The receiver has been built up in such a way that 
the coils and valves can be easily handled, while the 
parts which do not have tobe disturbed are placed below 
a panel. 
give live wires, short, clear paths. Usually in reflex sets 
several rather long connecting wires are to be found, 
but in the arrangement adopted here the apparatus is 
advantageously placed. 

A front panel of polished mahogany is used to carry 
the three variable condensers, two filament rheostats, and 
jack, and they are arranged on the panel as shown in 
Fig. 3 and the photographs. The mahogany panel 
Measures 18in. x gin. x ğin., and has a batten at each 
end, a wooden panel being used because all the parts on 
it are connected to earth except the jack, which is joined 
to positive H.T. All the remaining apparatus is 
assembled on an ebonite panel, which is held by means 
of two brackets screwed to the front panel, and by a 
block of wood screwed to the back edge, the bottom of 
which rests on the floor of the cabinet. 

Mounted on the top of the ebonite panel are the three 
valve holders, the holder for the detector being of the 
. anti-noise type, the plugs and sockets for the inter- 
changeable aerial and intervalve transformers and re- 
action coil, the H.F. choke, terminals for the aerial, 
earth and loud-speaker, and connections for the battery 
wires, 

It should be noticed that the aerial-grid transformer 
stands vertically, while the anode grid transformer is 
mounted in line and horizontally. This is to reduce 
magnetic coupling between the aerial and detector cir- 
cuit, to eliminate the last trace of magnetic coupling, and 
to prevent capacitative coupling a copper sheet is. fixed 
to the panel as shown. This copper screen is important, 
for not only does it remove all coupling between the aerial 
and detector circuits and so enable us to obtain a good 
balance by ‘adjusting the neutralising condenser, but it 


They are arranged to facilitate wiring and to- 
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tends to prevent direct coupling between the aerial lead- 
in wire and the detector circuit. 

If we are to prevent the oscillating detector circuit from 
energising the aerial it is absolutely necessary to remove 
all possible couplings. This is done by placing the aerial 
and éarth terminal on the left-hand edge of the ebonite 
panel, so that the earthed screen is between the aerial 
lead-in and earth wires, and the oscillating detector cir- 
cuit. What we require is that the first valve shall act 
as a true one-way repeater; that voltages applied to its 
grid shall influence the anode circuit while the currents 
flowing in the anode circuit do not produce any currents 


@ 


Fig. 7.—Methed of supporting grid battery. 


in the grid circuit. This requirement can only be met 
by removing all couplings except that through the valve, 
and this can be balanced out by the neutralising con- 
denser. 

Great care should be taken to place the parts in their 
Correct position, as shown in Fig. 5, particular care being 
given to the arrangement of the plugs and sockets for 
the coils. Fig. 6 shows the arrangement of the parts on 
the underside of the ebonite panel. These mclude the 
two transformers, grid condensers, grid leaks, by-pass 
condensers, and grid battery, and they are fixed by drill- 
ing and tapping the ebonite and fitting in most instances 
No. 6 B.A. brass screws. Exact dimensions are given in 
Fig. 6, and if this drawing is followed it will be found 
that when the parts are assembled they have ample room. 
Some of the holes’indicated in Fig. 6 are for connecting 
wires. 

The grid battery is held at one end by a brass clip, and 
at the other by the block of wood which is cut away to 
allow the battery to fit. Details are given in the sketch 
of Fig. 7. After the components have been fitted the 
panel should be screwed together to make quite sure 
that everything is satisfactory. Then connecting tags can 
be fitted to the terminals where necessary, those for the 
coil sockets and plugs being cut from thin tinned sheet 
iron. 


(To be concluded.) 


| | BUYERS’ 


GUIDE NUMBER. 


Our experience shows that a very large proportion of those who contemplate the purchase of 
wireless sets do so only after seeking technical advice. The feature of next week's issue will 
be the inclusion of brief technical details of the sets available on the market to-day. 


Our Buyers’ Guide Number is being compiled to assist readers in selecting and comparing the 


many receivers and will be invaluable for reference. ; 
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MULTIPLEX DIRECTIONAL RECEPTION. 


An Account of the Receiving Equipment at Brentwood. 


t 


N the choice of a receiving aerial system for the ter- 
minal station of a number of commercial wireless 
services on wavelengths of 2,000 up to 20,000 metres 

a number of alternatives present themselves, and a variety 
of methods have been adopted by the several large foreign 
wireless companies. The following is a brief description 
of the multiplex system which has been in use for some 
time at the Marconi Co.’s receiving station at Brentwood, 
in Essex. 

From the time of the introduction of the Bellini-Tosi 
system of directional reception in 1907 until about 1922, 
no really successful attempt had been made to use more 
than one radiogoniometer on any one pair of fixed loop 
aerials, except by the employment of such 
loosely coupled radiogoniometers that inter- 
ference between the receiving circuits was 
reduced to a reasonably small amount. Even 
in this case the wavelengths of the received 
signals had tọ be fairly widely separated. 

In view of this difficulty, provision was 
made in laying out the Brentwood station in 
1921 for a final complement of 


FROM 
BUILOING 


eight Bellini-Tosi aerial systems CABLE 
for Continental reception, four pee cron 


of which were erected to accom- 
modate the services with Paris, 
Berne, and Madrid, leaving one 
spare aerial. The arrangement 
of one of these aerial systems 
with its length of transposed 
“ leading-in ’’ wires is shown in 
Fig. 1. 

In 1923, since the number of 
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QOFT TOWER SUPPORTING 
B-T FRAME AERIALS 300 FF 
RECEIVING 


TER’ {NAL POLE NEAR RECEIVING 
BUILDING FROM WHICH AERIALS 
ARE TAKEN IN UNDERGROUND 


) k CABLES TO RECEIVERS 


Fig. 1.—Layout of one of the four ‘‘ Continental ” 
B.-T. aerial systems. 


By R. KEEN, B.Eng., A.M.LE.E. 


Continental services was increasing, the importance of 


finding a method of using one Bellini-Tosi aerial system 


for a number of directional receivers became more acute, 
in order to avoid, if possible, the necessity for construct- 
ing additional towers and aerials. The use of loosely 
coupled radiogoniometers was ruled out, because the 
‘“‘ aperiodic aerial ’’ system had become practically uni- 
versal, and this makes tight coupling of the radiogonio- ` 
meter advisable. | 


Aperiodic Aerial: Bellini-Tosi System. 


The aperiodic aerial system has been described a 
number of times in. these pages, and is shown diagram- | 
matically in Fig. 2, where the 
two fixed frames at right angles 
to each other are seen to be con- 
nected to the two field coils of 
the radiogoniometer, these coils 
_ being also mutually -at right 
angles and having .an exploring 
coil mounted so as to rotate 
about their common axis. This 
exploring or search coil circuit 
is tuned by means of a variable 
condenser and coupled to the 
high-frequency circuit of the 
receiver. A further coil may 
also be included in the search 
coil circuit for coupling to an 
open aefial, in order to get a 
cardioid diagram of reception 
if required. It will be noticed 
that the aerial loops and their 
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Multiplex Directional Reception.— 

respective field coils form untuned inductive circuits, but, 
owing to the tight coupling between the search coil and 
the field coils, there is an appreciable element of tuning 
introduced to the aerial circuit from the tuned search coil 
circuit, °thus making the whole combination far more 
simple than the original ‘‘ tuned aerial” Bellini-Tosi 
system, in which each aerial loop had to be separately 
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Fig. 2.—Aperiodic aerial: Beililai-Tosi system. 


tuned and the phases of the currents in the two aerials 
synchronised. - A radiogoniometer may be said to be 
tightly coupled when the coefficient of coupling between 
a field coil and the search coil approaches 80 per cent. 
This tight coupling involves the search coil and field 
coils having a very small clearance. Owing* to the 
capacity between them, there is a tendency for the whole 
aerial system to oscillate as an open aerial resulting in a 
non-directional component of E.M.F. in the receiver 
which distorts the normal ‘‘ figure eight ’’ polar diagram 
of reception of the frame system. This is reduced to a 
negligible amount by con- 
necting to earth the mid- 
point of the field coils and 
also by using a loose mag- 
netic coupling between the 
search coil circuit and the 
receiver, as in Fig. 2. 

Now note the effect of con- 
necting a number of such radio- 
goniometers to one pair of 
aerials, using the aperiodic system. 
In Fig. 3, F, is a field coil of a 
radiogoniometer, and S, a search 
coil with tuning condenser and 
leads to an associated: receiver. 
The field coil is shown connected 
to one loop of an aperiodic Bellini- 
Tosi aerial system, in parallel 


Fig. 3.—Rad lo- 
goniometers 
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with which is the field coil F, of a second radiogonio- 
meter. The other two field coils are similarly connected 
in parallel across the second aerial loop, but are not 
illustrated. It is easy to see that these two radiogonio- 
meters cannot be worked independently, for any current 
in the search coil S, due to a signal will result in inter- 
ference in the search coil S,, owing to the tight coupling 
via F, and F,. Similarly, any signal in S, will inter- 
fere with the first receiver. Provision must therefore be 
made that any coupling from S, to S, is neutralised, 
and one method of doing this is shown in Fig. 4. Each 
radiogoniometer is now a double instrument having two 
search coils S, and s, connected in series and which are 
fitted on the same spindle and rotate together, as in 
Fig. 5. Each search coil has two sets of field coils, 
those belonging to one radiogoniometer being con- 
nected in parallel across the main aerial loops, whilst 
those of the other radiogoniometer are connected in 
series with ‘‘ dummy aerials,’ which consist of coils 
wound on small formers and having an inductance which 
is a function of the field coil and frame aerial 
inductances. Again, only one aerial 
loop and one dummy aerial are illus- 
trated for the sake of simplifying the 
diagram. i 


Anti-coupling. 
If, now, the arrow (1) in the search 


@ 


. 


radiegoniometers connected to a B.-T. aerial with 
‘*dummy aerial ” anti-coupling. 


Fig. 4.—Three 
coil S, represents the instantaneous direction of the 
current due to a signal, it only remains to find out 
whether the effect of this in the search coil S, can be 
neutralised. Suppose the current represented by the 
arrow (1) causes an E.M.F. in the field coil F, shown 
by the arrow (2), then the resulting current will flow as 
shown by the arrows (2), (3) and (4), and will induce 
an E.M.F. in S, as indicated by the arrow (5). Return- 
ing to the first circuit again, the S, current flowing 
through s, as shown by arrow (6) will induce an E.M.F. 
(7) and a current (7), (8) and (9g) in the dummy field 
coil circuit, and the E.M.F. (10) induced in s, will be 
in the opposite direction round the search coil circuit to 
the E.M.F. (5) induced in S}, The dummy aerial 
circuit therefore anti-couples the search coil circuits, and 
it will be found that any number of receivers may be 
added, and all the search coils are anti-coupled one from 
another. In such a series-parallel arrangement it is 
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Waultiplex Directional Reception.— 

preferable to maintain the parallel connection in the active 
aerial in order that the mid-points of the field coils may 
be earth-connected for the purpose already mentioned. 


Practical Precautions. 
Fig. 6 shows the complete aerial circuits for a set of 


directional receivers in which the dummy aerial circuit is 
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DUMMY AERIAL OOILS 
Fig. 5.—connections of double radiogoniometer. 


' rendered as symmetrical as possible by winding the field 
coils in two halves, as in the case of the active field 
coils, and by also winding the dummy aerial coils in two 
halves and connecting them as shown. It will be noted 
that the dummy aerial coils are disposed at right angles 
to one another to prevent mutual induction between them. 


Aerial Towers. 


By means of the above scheme the four Bellini-Tosi 
aerial systems originally erected at Brentwood now each 
supply two receivers, these eight receivers being used for 
the services with Paris, Berne, Madrid, Barcelona, and 
Vienna, with spare receivers for additional channels as 
required. The aerials are each supported by a 7oft. 
tower with a 2oft. topmast, and these can be seen in the 
photograph reproduced at the beginning of this article 
and the plan of Fig. 7. 

The four 20o0ft. towers were erected in 1923 for the 
Transatlantic reception from New York and Glace Bay 
(Canada), and these support a Bellini-Tosi aerial system 
composed of two rectangular loops each about 18oft. 
high by Gooft. in width, and having an inductance of 
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g00 mhys. The cage aerials between the tdwers are a 
part of the open aerial system for obtaining cardioid 
diagrams of reception on the Transatlantic receivers. 
These are omitted from Fig. 7. Six directional receivers 
are fed from the large loops; they are all identical and 
have a wavelength range of 6,000 to 30,000 metres. 

These receivers are frequently all in use during busy 
periods corresponding to the peak of New York traffic, 
and though they are normally all on different wavelengths 
there may, at times, be two receivers taking the same 
New York station for purposes of comparison. In any 
case, each receiver is quite independent of the remainder, 
and any radiogoniometer can be rotated, without affecting 
the rest of the circuits, to cut out interference due to a 
jamming station, or to reduce the strength of atmospherics 
when, as is usually the case, the bulk of atmospherics 
are arriving from the same direction. 


Open Aerial Multiplex Reception. 
In the aperiodic Bellini-Tosi system the normal method 


of obtaining the necessary circle diagram Qf reception 


for combination with the figure eight diagram to give a 


cardioid is by means of-an open aerial which has been 
p) iss 
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Multiplex Directional Reception.— 

approximately tuned to the mcoming wave and then ren- 
dered almost aperiodic by the insertion of several thou- 
sand ohms in series with it, as in Fig. 2. This main- 
tains the open aerial current and E.M.F. in the correct 
phase relation to give a cardioid balance in the search 
coil circuit when combined with the E.M.F. due to the 
frame current, and also renders the balance less sensitive 
to small changes in wavelength than in the case where 
the open aerial is of the low-resistance tuned type.! It 
appears, then, that in the case of multiplex directional 


_ reception the number of open aerials will have to be the 


same as the number of receivers, unless some method of 


using a single open aerial can be found which does not 
cause mutual interference between the receivers. 


Valve Coupling. to Aperiodic Open Aerial. 

The open aerial in the diagram in Fig. 8 is connected 
to earth through a resistance of about 100,000 
ohms, and the top point of this resistance is taken to the 
grid of a valve, the values of plate current and grid bias 
having been so arranged that the valve is working on the 
straight part of its plate current—grid volt curve—and 
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Fig. 7.—Pian of site, showing layout of aerials and supporting 
owers. 


is not passing grid current at any time. The anode 
circuit of the valve contains the coupling coil to the 
search coil circuit of a directional receiver. Now, clearly, 
this arrangement is almost aperiodic, and all the oscilla- 
tions taking piace m the open aerial will cause corre- 
sponding fluctuations in potential of the grid of the 
valve, due to the varying potential drop across the 
100,000-ohm. resistance. These oscillations will be re- 
peated in the anode circuit, and the search coil circuit 
will respond to that frequency to which it has been tuned. 
By adjusting the coupling between the open aerial ‘‘ coup- 

' The theory of the aperiodic system was briefly described by 


the present writer in The Wireless World of April 2nd, 9th, 
and 16th, 1924, | 
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ling valve ” and the search coil circuit, a correct cardioid 
balance can be got with very little trouble. Since it has 
been arranged that there shall be no grid current in the 
coupling valve, the receiving circuit is ‘‘ potential oper- 
ated,” and cannot exert any damping effect on the open 
aerial, or affect it in any way, and there is no reason why 
any number of coupling valves and receivers should not be 
connected across the same open aerial as shown, the vari- 
ous search coil circuits selecting from the anode circuits 
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Fig, 8.—Connections of coupling valves for operating more than 
= one receiver oo an open serial. 


of their coupling valves those frequencies with which they 
are in resonance. This simple circuit has to be slightly 
modified in practice. Owing to the yery high resistance 
in the open aerial, any charge imparted to the aerial will 


take an appreciable time to leak away, and during a 


storm of rain from. an electrically charged cloud a large 
positive or negative charge will collect on the aerial and 
will have the effect of sweeping all the coupling valves 
either up their curves to saturation, or down them to zero 
anode current. The circuit of Fig: 9g provides capacity 
coupling between the aerial and the valves, so that whilst 
the grids of the coupling valves will still follow the 
fluctuations of potential across the aertal resistance, they 
will not be affected by a static charge. 


Other Similar European Stations. 


The Bellini-Tosi system with double radiogoniometers 
thus provides a solution of 
the problem of multiplex 
directional reception with a 
comparatively simple aerial 


system and a_ reasonably 
small receiving site. In addi- COUPLING 
tion to the Brentwood VALVE 


station, similar though less 
extensive installations are 
also in use at the Laaerberg 


Qa 
= 


receiving station of the = 
‘Radio - Austria Company, Fig. 9. coupling 
Ltd., near Vienna, and at a cn ike boca aera: 


Riedern, the terminal receiv- 
ing station of the Radio-Marconi Société Anonyme Berne, 
Switzerland. 


A 23 


fa Wireless _ 
World 


GERMAN VALVE MANUFACTURE. 


FEBRUARY 3rd, 1926. 


Methods Employed in the Radioroehrenfabrik Factory at Hamburg. 
i i By A: DINSDALE. 


N the pages of this journal’ the methods and pro- 
I cesses employed by some leading British valve manu- 
fecturers were described and illustrated. It is 
thought, therefore, that the following description of the 
author’s tour of a foreign factory may be of interest, be- 


cause, although the general principles of valve manufac- 


ture are much the same everywhere, the individual 
methods and processes of different makers vary consider- 
ably. reap 

` The factory visited was that of the Radioroehrenfabrik 
G.m.b.H., of Hamburg, Germany, the parent firm of 
which has been established for many years in the manu- 
facture of X-ray tubes and associated apparatus. They 
are at present engaged-in the production of seven different 
types of receiving valves, covering all purposes, and also 
transmitting valves of various powers up to 500 watts. In 
all cases, but particularly in the case of the transmitting 
valves, the writer was struck by the extraordinary neat- 
ness, strength, and regularity of construction, 


Gauging the Bulbs. 


The receiving valves are all of the pipless variety, 
with the sole exception of the loud-speaker power 
valve, thus making them particularly attractive in 
appearance, and less liable to damage. The necessary 
glassware is suppliéd to the factory in three forms: the 
bulbs, blown approximately to required size and shape ; 
long lengths of tubing, about five-eights of an inch in 
diameter for making the ‘‘ foot ’’ ; and lengths of quarter- 
inch tubing for sealing the bulbs to the pumps. Lead 
glass is used throughout, and it is annealed after each 
heat process. : 

The first operation in connection with the bulbs, as 


1 The Wireless World, Sept. 30th, 1925. 


Fig. 2.—Electric welding machine for fixing anodes and grids 


to their supports. 


received from the glass-blower, is to wash them in water 


to free them from accumulated dust and dirt. 


operation is to 


viş: 1 —New machinery is constantly being designed for use in valve manufacture. 
his machine automatically cuts the foot tube to size and bells out the ends. 
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The next 
reduce or extend the opening into which 
the foot is inserted, till it is of the correct 
size. This could, of course, be done by 
the glass-blower at the time of manufac- 
ture, but to ensure that every bulb shall 
be blown to just the exact size would prove 
too expensive a matter, and the process of. 
correcting irregularly shaped bulbs is a 
simple one. The bulb is mounted in a 
kind of lathe, and, whilst the foot open- 
ing is being heated in a gas flame, the bulb 
is slowly rotated and the operator either 
distends or contracts the opening by press- 
ing against either the inside or outside 
with a metal rod. 


The Foot Tube. 


Meanwhile the tubing for the foot is 
being cut up into lengths about 2}in. long. 
These lengths are then mounted in the 
machine shown in Fig. 1, which slowly 
rotates the tube, whilst the end projects 
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German Valve Manufacture.— 

into the concentrated flame of the six gas jets which can 
be seen in the picture. When the correct temperature has 
been reached, the operator then bells out the end to the 
‘correct size for entering the bulb opening by holding 
against it a curved metal rod. Tħe process is similar to 
metal turning in a lathe, only instead of the work being cut 
to size and shape, it is pressed whilst in a semi-molten state. 


a 
Hy 


The next step is the insertion and sealing into the foot 
of the connecting wires, and, in the case of pipless valves, 
the thin tube used for sealing the completed valve on to the 
pumps. | 


Fig. 3.—Method of intro- 
ducing filament. The grid 
and anode have been omitted 
for the sake of clearness. 


Foot Tube Making Machinery. 

The machime used for this purpose is circular in shape, 
rotatable, and about eight feet in diameter, and is con- 
trolled by three operators. ` 

The revolving table moves on at regular intervals for 
a short distance, and then stops for about a minute, or 
les. The movements are- under the control of the 
operator in charge. Round the edge of the machine are 
regularly spaced holders, or jigs,. which accommodate 
the tubes and connecting wires. As they regularly re- 
volve from one series of fixed gas jets to another, the 
tubes become shaped and finally pinched 
into the completed foot. In the case of 
pipless valves, the attachment of the 
exhausting tube is the final process per- 
formed in this machine. 

To do this, the gas jets are trained on 
a.spot just below the pinch, whilst the 
thin tubing to be attached is introduced 
inside the foot. Within a short space of 
time, sufficient heat is brought to bear to 
cause fusion between the tube and the 
foot, and, in order to clear an air pass- 
age through this point, a blast of com- 
pressed air is blown up through the thin 
tubing. This air blast blows a small hole 
through the molten glass at the point of 
fusion. 

The final process in the manufacture of 
the foot is the finishing of the supporting 
wires. The operator first bends the fila- 
ment, grid and plate supporting wires to 
the correct angles, and then cuts them off 
to exactly the required length by means 
of shear tools in a hand press. 

The anodes for the valves made in this 
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German factory are either cylindrical or rectangular, and 
in each case they~are stamped from the sheet nickel and 
rolled to shape. 

The grids also are either cylindrical or rectangular, 
but in each case the method of winding is the same. 
The requisite number of turns is wound upon a former, 
cylindrical or rectangular as the case may be, the wind- 


‘ing machine being arranged to stop automatically when 


the 1equired number of turns has been wound. The 
spacing is arranged for by feeding the wire from the 
bobbin through a slot in a block which moves along a 
threaded rod, the threads of w hich are arranged to give 
the requisite spacing. 

Mounting the Electrodes. 

Before the wire is cut and the tension relieved, the 
strengthening rib or ribs are laid along the winding and 
welded to each turn separately. The former, by a 
special arrangement, is then slightly contracted in 
diameter, and the completed grid slipped off. 

"At the assembly benches the filaments and completed 
grids and anodes are then welded to their supports by 
means of the electric welding machine shown in Fig. 2. 
This machine is foot operated, so that the operator may 
have both hands free to arrange the parts in their proper 
position on the lower welding electrode. On pressing the 
foot pedal, the top electrode comes down and the joint is 
instantly welded. 

The dull-emitters made by the Radioroehrenfabrik have 
grids and anodes of the cylindrical type, and these two 
elements are fitted to the foot first; the introduction of 
the filament is the last operation. 

The foot is held by means of supporting blocks, C, so 
that the grid and its encircling anode lie in a horizontal 
position in the welding machine. On the right of the 
machine is a bobbin B of filament wire. For dull- 
emitters this wire is of the order of 0.015 mm. thick, so 
that its fragility, and the difficulty of handling it, may 
well be appreciated. 


Fig. 4.—The battery of gas jets ts directed on the junction of the foot tube and 
bulb until fusion takes place. 
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German Valve Manufacture. 

The end of the wire is kept threaded through a thin 
steel tube T (Fig. 3), in appearance like an over-sized 
darning needle. This tube is introductd into the space 
enclosed by the grid, and, by means of it, the projecting 
end of filament wire F is-held in contact with the left- 
hand filament support. The operator then depresses the 
foot pedal, and that end of the filament is- welded to its 
support. The tube is then withdrawn through the 
channelled supporting block S until the filament wire can 
be brought in contact with the right-hand support and 
welded. The wire is then cut off, close to the support, 
but in such a manner as to leave a short iength projecting 
ready for the next operation. 

We now come to the last operation in connection with 
the glass-work: that of introducing the foot, complete 
with filament, grid, and plate, into the bulb and welding 
the two together. This operation is carrfed out by the 
machine. shown in Fig. 4. 
central iron rod, and the bulb is placed over it and held 
there in a jig which grips the exhausting tube. In the 
pipless type of valve, the central iron rod carrying the 
foot takes the form of a tube, into which the exhausting 
tube is inserted to protect it from the heat, whilst the 
bulb is held by a different form of jig. 

When the parts are in position, the table is moved 
round so that gas jets play on the bulb at the point 
where fusion is to take place. There are eight such jigs 
on this machine, and as they are loaded up with valves, 
so the table rotates them from one set of gas jets to 
another, until, by the time they have nearly completed 
one revolution, the glass has been sufficiently heated to 
cause fusion between the belled out portion of the foot 
and the encircling lower edge of the bulb. Whilst still 
in the semi-molten state, an operator pulls away the sur- 
plus glass with a thin iron rod, and thus the joint is left 
clean and free from jagged edges. 


The Pumping Process. 


The valves are now ready for exhaustion, and are 
passed on to the pumping room. Here the thin exhaust- 
ing tubes are sealed on to the pump mains, and pump- 
ing commenced. When the vacuum has reached a certain 
degree of hardness, the filaments of the bright-emitter 
class of valve are heated to a high temperature and a 
high ‘voltage connected to the plate and grid. By this 
means a powerful bombardment of the grid and plate is 
set up, which raises the plate to a dull red heat and drives 
off all the occluded gas in the metal. 

In the case of dull-emitters, however, such a process 
would be harmful to the fine wire filament, and the 
elements of this class of valve are heated by means of 
induction from high-frequency coils which are placed 
over them. From time to time the operator tests the 
degree of vacuum by bringing into contact with the 
feed tubes a highly charged rod. This rod has an insu- 
lated handle to protect the user from shocks, and is fed 
from an induction coil. On coming’ into contact with the 
glass tubes leading to the valves, a glow occurs within 
them, such as is familiar to those who have experimented 
with neon or Geissler tubes, and this glow indicates to 
the operator in a rough-and- -ready fashion how much gas 
is still left in the valves. 
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Fig. 5.—Ageing racks where valves are run for some time under 
normal conditions to stabilise their characteristics. 


In the final stages, in the case of dull-emitters, a piece 
of magnesium, previously welded to the plate, is fired to 
hasten the removal of the last traces of gas. When 
finally exhausted, the thin tube connecting the valve to the 
pumps is heated near the bulb and the valve sealed off. 
This process leaves the valve with the well-known pip on 
the top. In the case of pipless valves, the pip is con- 
cealed within the foot. 

The valve is now ready for mounting in its base. After. 
the leads from the valve have been soldered to the pins, 
the base is sealed to the bulb by means of a special com- 
pound which is supplied from an electrical heater. 

The next process is that of ageing the valve. This pro- 
cess consists simply of running the valve under its normal 
operating conditions in order that it way attain stability. 
For this purpose the valves are put into racks, as shown 
in Fig. 5. 

The final operation in the manufacturing process is 
that of testing. In the factory herein described, every 
valve is tested before being sent out, to ensure that each 
shall possess the required 
standard characteristics. 

This firm has also produced a special form of low-loss 
socket, in which the base of the valve is made of insulat- 
ing material. The leads from the interior are brought 
out to narrow strips of metal which are bent round and 
fixed vertically on the outside of the base. The socket 
used in conjunction with this arrangement consists of a 
short cylinder of insulating material having contact strips 
running vertically down inside it, so that when the valve 
is pushed into it, the strips on the base make contact 
with those in the socket. A reduction in self-capacity of 
25 per cent. is Claimed for this device. 

It is only a few years ago that Germany was very far 
behind us in the matter of valve manufacture, but' the 
writer came away from the above-described factory con- 
vinced that great strides have been made since broadcast- 
ing was first inaugurated in Germany. To-day, a wide 
range of valves of very good quality can be obtained with- 
out difficulty. 
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A Section Devoted to the Practical Assistance of the Beginner. 


ADDING H.F. AMPLIFICATION. 
The addition of a stage. of low- 
frequency amplification to an existing 
iver usually presents no difficulty, 
as the ends of the primary winding 
of the input transformer are merely 
connected across the telephone ter- 
minals of the set. If it is desired to 
add an H.F. amplifier, however, the 
solution of the problem is not so 
simple, and in many cases certain 
alterations in the wiring will be 
necessary. 


Fig. 1A neutralised H.F. amplifying 
t. The variable condenser of the set 
with which it is used will sh 

put terminals, 


Luckily, it is fairly easy to make 
this addition to the conventional re- 
ceiver containing a simple detector 
salve directly coupled to a plug-in 
aerial coil, and having perhaps one 
or two stages of low-frequency am- 
plification. 
circuit diagram of a  single-valve 
‘““neutrodyne’’ H.F. amplifier for 
the 250-550 metre broadcast wave- 
band, suitable for connection to a set 
of this description without undue 
complication. It will be found con- 
venient to mount the unit in a case 
of similar shape to that housing the 
receiver itself. 

The aerial coil of the unit is not 
separately tuned, and is fairly tightly 
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unt the out- 


In Fig. 1 is shown the ` 


coupled to the grid coil, which is 
shunted by a 0.0005 mfd. variable 
condenser, and has about 65 turns of 
No: 20 or 22 D.C.C. wire on a 3in. 
former. .The aerial winding consists 
of 10 to 15 turns of wire wound either 
over the earthed end of this coil, or 
as a continuation to it. 
one of the many ‘“‘ fixed couplers ’’ 
on the market may be used. 

It is suggested that a small nega- 
tive bias be applied to the grid as 
shown, although this is not absolutely 
necessary. Its use, however, helps 
to reduce the drain on the H.T. bat- 
tery, and damping, due to the flow of 
grid currents, will be reduced. 

Various types of neutralised H.F. 
transformers have been described in 
recent issues of The Wireless World, 
and the prospective constructor may 
make his own choice in this matter, 
always bearing in mind that a given 
design will only be suitable for the 
type of valve specified, or for one of 
another make having similar charac- 
teristics. In most cases it will be 
found easy to construct the trans- 
formers shown in Fig. 1, the general 
arrangement of which has already 
been described. Some further hints 
as to construction may be of value. 

The secondary winding consists of 
65 turns of No. 24 D.C.C. wire on 


Alternatively, 


a former 2¢in. in diameter and 3in. 
long. Thin ebonite tube is probably 
the best material for this former, but 
cardboard tube, if carefully dried, 
treated with shellac or paraffin wax, 
and finally baked (if shellac is used) 
is an effective substitute. 

The nuinber of turns in the primary 
winding will depend on the imped- 
ance of the valve in the anode circuit 
of which it is to be connected. Low- 
impedance valves are always to be 
recommended in neutrodyne circuits, 
and, acting on the assumption that 
one of these will be used, the primary 
winding may consist of 15 turns of 
No. 30 D.C.C. or D.S.C. wire, 
which will be found to be a good 
average value. This coil, together 
with the neutralising -winding, is 
separated from the secondary by 15 
ebonite or wooden strips, nearly an 
inch long, and about ĝin. square in 
cross section. Match sticks have been 
suggested for this purpose, and are 
quite suitable, as the wood is usually 
dry, and is often impregnated with 
paraffin wax. Some difficulty is 
generally experienced in keeping these 
spacing pieces in position while the 
winding is being commenced, but if 
a tightly fitting indiarubber band is 
used in the manner shown in Fig. 
2 the process will be found quite 

easy. The band is 

removed as soon as 
sufficient turns to 
secure the spacers 
have been put on. 
. A tapping point 
is prepared at the 
fifteenth turn, by 
scraping away the 
insulation and sol- 
dering on a short 
length of wire. This 


Fig. 2.—Constructional section completes 
(1) utro Š S ` 
erat Ar er: the neutralising 


RUBBER BAND 
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winding, and the primary, which is 
wound continuously with it, as stated 
above, has the same number of turns, 
the end being secured by a few turns 
of thread, or it may be held in posi- 
tion with a touch of Chatterton’s 
compound or similar adhesive. A 
slight spacing. between the turns of 
the primary winding is recommended. 
The external connections are shown 
in Fig. 2; P being joined to 
plate of the H.F. valve, H.T. to the 
positive terminal of the high-tension 
battery, N.C. to neutrodyne con- 
denser, G to grid of the detector 
valve, and L.T. either to the negative 
or positive low-tension battery bus- 
bar. l 

It is intended that the batteries 
supplying the set should also feed the 
H.F. unit, and a system of plug and 
socket connections should be used, 
rather than terminals, for ease and 
quickness in changing over. Before 
connecting up, special care should be 
taken to see that the system of H.T. 
and L.T. connections of the set 
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(— H.T. to either — or + L.T.) 
corresponds to that adopted in the 
unit, and, if necessary, the appro- 
priate change must be made, or a 
short-circuit of the L.T. battery will 


result. ft 


As already stated, the transformer 
as described is suitable for a low- 
impedance valve. If it is desired to 
use one of the general-purpose four- 
pin type, the primary and neutralising 
windings should each have about 30 
turns of No. 36 D.S.C. wire. Such 
a transformer will give moderately 
good results in a single-stage ampli- 
fier, but it is recommended that low- 
impedance valves. should always be 
used in a set incorporating two 
neutralised H.F. amplifiers. 


o00o0: 


CLEANING VARIABLE CONDENSERS. 


Particles of dust between the plates 
of variable condensers often give rise 
to peculiar ‘‘ scratching ’’ noises, 
which are sometimes wrongly attri- 


DISSECTED DIAGRAMS. 
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buted to atmospherics. This dust may 
be removed with the aid of a pipe- 
cleaner, but the process, particularly 
in the case of a large condenser, is 
a rather laborious one; and, if the 
vanes are thin and easily bent, damage 
may be done by introducing a short- 
circuit. 

A bicycle or motor pump will be 
found most useful for blowing away 
ang accumulations. By its use, a 
strong blast of air may be directed 
between the vanes, without any risk 
of doing harm. It will also be found 
useful in removing dust from any in- 
accessible corners of the receiver. 

The experimenter who Pat 
uses a quantity of apparatus comf- 
nected up in a temporary manner, 
and unprotected from dust, will prob- 
ably find it worth his while to con- 
struct a special long nozzle for the 
pump, preferably made. of some in- 
sulating material, such as ebonite 
tube, in order that it may be used 
when the batteries are connected with- 
out risk of short-circuiting. 


No. 16.—A ‘' Tropadyne ’’ Superheterodyne. 


For the benefit of readers who find difficulty in reading circuit diagrams, we are giving weekly a 
series of sketches showing how the complete circuits of typical wireless receivers are built up step by 
slep. Below are shown the connections of the combined detector-oscillator valve of a ‘‘ Tropadyne”’ 


superketerodyne. 


A frame aerial, tuned by a variable con- 
denser, is connected between grid and 
filament of a valve, the filament of which 
is heated by an L.T. battery through a 
variable resistance. The frame is some- 
times replaced by an aertal-grid coil. 


A 28 


Diagrams,” No. 146. 


A grid condenser, leak, and a circuit 

tuned to a frequency differing from that 

of the incoming signal by a value sufi- 

cient to set up a beat frequency equal to 

that of the intermediate frequency ampli- 
fier are inserted. 


A suitable inlermediate-frequency amplifier-detector was shown in “Dissected 


Te 
= 
ie 
v ` 
TO LF. ` 
AMPLIFIER 
4.72 


Connection is made to the centre t 
of this inductance. To it ts coupied the 
reaction coil, the plate circuit being com- 
leted through tbe primary of a traas- 
ormer with its secondary connected to 
grid and filament of the Orst I.F. valve. 
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News of the Week in Brief Review. : 


GERMANY’S FIRST MILLION. 

A Berlin correspondent informs us that 
at the end of 1 the number of broad- 
cast listeners passed the one million 
mark. 

(ome meome) 


WIRELESS THE INDISPENSABLE. 
Ships in the Atlantic, particularly on 
the lines to the West Indies, are benefiting 
by the re-opening of the Terceira station, 
Azores, the recent closing of which caused 
great inconvenience to many vessels. 
0000 


CRAOIBHSCAOILEACHAIN ! 

A Wigan listener is understood to have 
thought he had picked up a Fiji Island 
broadcasting station the other evening 
when he heard this announcement : 
ee Craocibhscaoileachain Ath Cliath 
a s ! 99 

He should have known, of course, that 
this is one way of proclaiming the identity 
of 2RN, the Free State broadcasting 
rtation in Dublin. 

fo ome ke) 


TALK ON ELECTRICAL CONDUCTORS. 

At an informal meeting of the Radio 
Society of Great Britain, to be held at 
6 p.m. at the Institution of Electrical 
Engineers on Wednesday next (February 
10th), Mr. E. L. Wildy will give a talk 
entitled, ‘‘ The Manufacture and Pro- 
perties of Electrical Conductors.” 

oo0o0o 


WIRELESS FOR WORLD PEACE. 
Mr. Eric H. Palmer, an official of the 
Freed-Eisemann Radio Corporation in the 
United States, has arrived at Geneva for 
the purpose of submitting his plans to 
the League of Nations for the establish- 
ment of an International Radio Tribunal. 
For some time past Sir Eric Drummond 
and other League officers have been 
interested in an International Educational 

programme suitable: for broadcasting. 

0000 


HIGH VOLTAGE TRAGEDY. 

Py. vosching a cable carrying a voltage 
of ,000 at the Horsea naval wireless 
station last week, Herbert Charles 
care (20), a telegraphist, was instantly 

ed. It is thought that the deceased 
had been attempting to make adjust- 
ments behind the transmitting panel. 


14 


RADARIO. 
“I guess last night’s radario was the 
oods,” is what they now say in New 
ork. 
“ Radario ” 
the American language. 
“ broadcast programme.” 


oo00 


CUTTING OUT THE CACELE. 
The Radio Vigilance scheme, fostered 
by the American Radio Relay League, 
is having fruitful results in locating and 
suppressing sources of interference to 
radio reception. - 

Vancouver radio’ interference has 
been practically eliminated by the efforts 
of the Committee in that district, and 
similar reports have come from many 
other busy centres in the United States 
and Canada. 


is the latest addition to 
Ib signifies 


WIRELESS TORPEDO WONDERS. 

New rumours are afloat in the daily 
Press concerning ‘‘hush hush” work 
which is being conducted in Britain, 
France and America in the development 
of the wireless-controlled instruments of 
war. 

One report, by far the most perturb- 
ing, comes from the United States and 
concerns a ‘‘ flying bomb” which is said 
to have been successfully directed by 
wireless to previoualy-indicated spots 30, 
60 and 90 miles away from the point of 
launching. France, apparently, is con- 
centrating on the pilotless bombing aero- 
plane, while British researches also tend 
in this direction. 

The secret nature of all these experi- 
ments should be remembered, however, 
and new rumours should be accepted 
with a degree of caution. 


HIGH POWER BROADCASTING. A new photograph of one of the transmitters at 
WJZ, the 50-kilowatt broadcasting station recently opened at Bound Brook, N.J. The 
new station, which participated in last week's experimental transmissions to Europe, 
has been designed to overcome the atmospherics and interference prevalent in North 


Ame 


rica. 
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THE GREATER TEMPTATION. 


A burglary in which the sole object of 
the intruders was the theft ofa wireless , 
lace last week at the Regent's 


set took 
Park Club, Hanover Gate. 

The instrument, containing five valves 
and valued at £50, was taken from a con- 
servatory adjoining the ball-room. The 
burglars had passed through the ball- 
room, where tables were laid for meals, 
without touching the silver or plate. 

: o0090 
EXPERIMENTAL BROADCAST 
i TRANSMISSIONS. 

From reports gathered at the time of 
writing, the experimental transmissions 
between European and American broad- 
casting stations have been 
crowned with only moderate 
SUCCESS. e 

Early in the week the Ameri- 
can transmissions suffered a 
check through the sending of an 
SOS call from a ship in distress, 
involving an enforced silence 
for a considerable eriod. 
Several British and Continental 
stations were heard in the 
U.S.A., including London, 
Bournemouth, Daventry, Car- 
diff and Barcelona. Reception 
of the South American stations 
appears to have been unexpect- 
edly good in New York, listeners 


reporting clear signals from 
Buenos Aires, Lima, and Mexico 
City. 


Reports of the reception of 
American stations in this coun- 
try were generally disappoint- 
ing, though towards the end of 
the week American listeners had 

reater success in picking up 

urope. Among the stations 

successfully heard in New York 

were Hamburg, Madrid, Brus- 

sels, Prague, Breslau, Birming- 

ham, Vienna, and even Moscow. 
{e} 


NEW RUSSIAN BROADCASTING 
STATION. 


Using the call sign RAW, a 
new broadcasting station is 
carrying out test transmissions 
at Tnapse, in Russia. The 
power is 4 kilowatts, and we understand 
that the experimental wavelengths vary 
between 1,200 and 1,800 metres. 

' odoo 
WIRELESS AT BRITISH INDUSTRIES 
FAIR. . 


Wireless enthusiasts will find much to 
interest them at the White City from 
February 15th to 26th, when the British 
Industries Fair will be open to the pħblic 
daily from 5 to 8 p.m. The wireless 
section, which constitutes an exhibition 
in itself, will contain representative ex- 
hibits of the leading manufacturers. 

0000 
WIRELESS AND WEATHER FORECASTS 

A highly efficient wireless installation 
has been erected at the Kovno meteoro- 
logical station in Lithuania for the pur- 
pose of preparing weather bulletins. The 
aim of the officials is to prepare weather 
forecasts for several days ahead, and it 
is believed that this undertaking will be 
materially assisted by the use of wireless. 
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OSCILLATOR HUNT IN LEEDS. 

A short but thrilling hunt for the owner 
of an oscillating receiver has been carried 
out by members of the Leeds Radio 
Society, according to the Leeda Mercury. 

Complaints were received of incessant 
interference to broadcast reception in one 
of the suburbs. ‘The Society was 
informed, and a number of ‘‘ detectives,” 
formed into three parties, set out in motor 
cars provided with frame aerials. Bear- 


ings were taken and, by a stroke of luck, 
the offender was found to be within the 
triangle formed by the three parties. 
Further bearings were taken, until the 
culprit was traced to a certain street 
containing several aerials. 


At length, 


PUTTING IT ACROSS. A power line insulator undergoing a 
breakdown test in a German research laboratory. 
age used averages between 80,000 and 120,000 


after another observation, the oscillator 
was definitely located. 

The owner of the offending set—a badly 
adjusted neutrodyne—had been in blissful 
ignorance of the trouble created, and to 
show his appreciation of the Society's 
efforts, applied for membership on the 
spot ! 

0000 


MORE LICENCES IN BELGIUM. 


The announcement of the pending 
erection of a new broadcasting station 
in the Antwerp Zoological Gardens: is 
said to have resulted in an increased 
demand for receiving licences. 

o0o00 


NEW RUGBY SHIP SERVICE. 

A high power wireless service from 
the Rugby station to ships at sea opened 
on Saturday last. 

The service of long-distance radio- 
telegrams to ships too far away to reply 
has hitherto been conducted from the 
Oxford wireless station, and has been 


sone volt- 
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limited to a range of 3,000 miles. The 
transfer of the service to the Rugby sta- 
tion, the range of which is world-wide, 
will permit of communication to any 
point on the high seas, however remote. 

Ships listen for Rugby daily at 12.55 
a.m. and (except on Sundays) at 12.55 
p.m. They cannot, of course, reply; but 
in view of the possibility that atmo- 
spherics may sometimes hinder reception, 
the Rugby station repeats each message 
during the next period of transmission, 
t.e., messages first sent at 12.55 a.m. are 
repeated at 12.55 p.m. 

The new service, which is intended for 
communication with ships more than 
1,500 miles distant, is available to -the 

public at 1s. 6d. a word. 


og 00 
MOVE TO END WIRELESS 
STRIKE. : 
Negotiations are on foot, 


through the instrumentality of 
‘the Ministry of Labour, for the 
settlement of the strike of 
marine wireless operators (says 


The Times Labour correspon- 
dent). The Ministry has ob- 
tained proposed terms of 
settlement from the employers 
and has submitted them to the 
Association of Wireless and 
Cable Telegraphists. 
0000 
TALKING FILMS 
DEMONSTRATED. 


A private demonstration of 
De Forest Phonofilms, in which 
a photo-electric cell 1s used to 
synchronise sound and pictures, 
was given at the Holborn 
Empire on Thursday last. 
Among the subjects seen an 
heard with success were an epl- 
sode from “ Rigoletto ” and life 
in farmyard. The sounds 
were projected from loud- 
speakers near the screen. 

ooo0oo 

CANADIAN POLICE AND 

WIRELESS. l 

A wireless patrol service 1$ 
the new project of the police 
at Victoria, B.C. A trans- 


mitter and receiver would be installed 


at headquarters for communication wit 
two wireless cars, which would be kept 
in direct touch with the police station. 
0000 
BAD OUTLOOK FOR GERMAN 
EXPERIMENTERS. ; 
An announcement that wireless experi- 
menters are causing much aynoyance to 
private individuals fiaa been made by the 
German Post Office, whioh has ordere 
that experiments must cease for the time 
being. In the meantime experimenta 
transmitters are limited to te!egraphic 
work on 100 metres only. An enquiry !$ 
being held with regard to future regula- 
tions for private experiments. 
“90000 
LICENCES IN AUSTRALIA. 
Although there was a considerable m- 
crease in the number of receiving licences 
taken out in Australia during 1 as 
compared with 1924, no fewer than” 3,515 
iicences were cancelled. 
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XPERTS 


Certain of our technical 


—a carefully cultivated acquaintance 
, having foregathered in the sanctum of our 


experts 

chief-of-staff, did ponder with deliberation on the wisdom of his discourse. 
“ Now gentlemen,” he said, “ you will have to exercise considerable mental 
brilliance and thoughtful friendliness in pursuit of the electrical impulse. We 
know that he is the electrical energy which quickens the radio receiver into 
began life ; our job is to tempt him just a little further without fraying 

is temper. That is, to transform him into voice and music with radio in- 
struments having the correct scientific elements for a really natural trans- 
formation. Build, gentlemen,” he added, “ and remember, he is to be 
carefully cultivated.” But that was long ago. After seventeen years’ peaceful 
penetration in the Brandes laboratories, we are perfectly acquainted with the 
best methods of effectually harnessing the properties of this elusive spirit of 
radio sound. Get Brandes radio instruments, built by master craftsmen and 
scientists in the reproduction of radio sound. 
Any good dealer stocks Brandes. 


THE TABLE-TALKER 
The new goose-neck design is 


acoustics, which definitely es- 


tablishes its value in relation to 
the dia fitted. Fatent 
material in the constriction 
of the horn eliminates metallic 
barshness. Volume and sensitivity 
controlled with small lever located 
at the rear of the base. aig wed 
shaped, tasteful neutral brown 
finish, felt-padded base. Height 
48 ins., bell ro ins. 


30/- 


MATCHED TONE HEADPHONES” 


The whole secret of Matched 
Tone is that one receiver refuses 
to bave ‘any quarrel with its 
twin. Ably schooled in these 
generous sentiments by our 
specially erected Matched Tone 
apparatus, their synchronised 
effort discovers greater sensi- 
tivity and volume and truer tone. 
There is no possibility of the 
sound from one earpiece being 
half a tone lower than its mate. 


20/- 


Brandes Limited, 296 Regent Street, WA. 


Brandes 


THE AUDIO TRANSFORMER 
Ratio r to 5. The main objects 
in view are high amplification of 
applied voltage, together with 
a straight line amplification- 
frequency curve. That is to 
say, for a given input voltage, the 
amplification is constapt over a 
wide band of frequencies, thus 
eliminating resonance. Mechanic- 
ally protected and shielded so 
that the transformers may be 
placed close together without 
interaction. 


17/6 


Worki—Slough, Bucks. 
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IN RADIO ACOUSTICS SINCE 1908 


THE BRANDOLA 
Specially built to bring greater 
volume with minimum current 
input and exceptional clarity 
over the full frequency range. A 
large diaphragm gives new 
rounded fulness to the low 
registers and new clarified light- 
ness to the high. Reproduction 
controlled by a thumb screw on 
the base. Polished walnut plinth 
with electro-plated fittings. 

Height 26 ins., bell 12 ins. 


Si scianas asian 


ELECTRICAL IMPULSE 


Loa oe eh 


abe BES. AB 


bs 
= 


mi 


i a aed aie a. 


ee 


Aca SRS SRE EE 


eo 


> a eee 


ee 


3 ‘ 
ON. aren ow 


ma 
X <u 


A 


Z 
wa 


J 


Service Advertisivs 
Advertisements for “ The Wireless World ” are only accepted from firms we believe to be thoroughly liable. 
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DORTMUND (Germany) 
288 METRES 
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You CAN get those | 
- Elusive Stations/ 


Dial readings can be adjusted by the hundredth of an - 

inch with the GECOPHONE Condenser! Stations of 

close wave-length are separated easily with knife-edge 

tuning. The exclusive friction-drive micrometer 

adjustment mechanism gives this marvellous selectivity, 

and dead silent velvety operation, free from the slightest 

backlash. Prove for yourself that the GECOPHONE 
Condenser will tune-in more elusive stations—and get 

‘easy’ stations more easily—than any condenser a 
on the market. l 
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RAEGISTEAED TAACE MAAN. 


LOW LOSS-SLOW MOTION + s2« 
VARIABLE CONDENSER %17a 


Your wireless dealer sells it? 


Advt. of The General Electric Co., Ltd., Magnet House, Kingsway, London, W.C.2. 


A32 Mention of “ The Wireless World,’? when writing to advertisers, will ensure prompt attention. 28 
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PRICES 


POLAR Cam- 
Vernier “N” 
Type, 2-way Coil- 
Holder .. 11/- 


POLAR Cam- 
Vernier 
Type, 3-way Coil- 
Holder .. 17/- 


POLAR Cam- 


VOrnies: “T= 
Type, 2-way Coil- 
Holder .. 6/- 


With long handle 6/9 
POLAR Cam- 


Vernier. “J” 
Type, 3-way Coil- 
Holder .. 9/6 


Ewe 
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~ INCE some 50% of results on long- 

distance work are due to the use of 
reaction, use the only Coil-Holder that 
you know will give you efficient control. 
The ‘‘ Poląr ” Cam-Vernier Coil-Holder 
means fine adjustment—smooth, precise 


and delicate. 


Vernier movement of 10 degrees over 
any portion of the ‘sweep,’ by 
means of the patent “Polar” ‘Cam- 
Vernier’ device; absence of gearing 
and NO BACKLASH ; provision made 


Wireless There are now vacancies on 
Operators our Sea-going Staff for Junior 
still Wireless Operators, trained on 
wanted. our apparatus. Youths of good 

education, preferably between 17 and 
25 years of age, wishing to enter the Wireless 
Profession, should communicate with the Managing 
Director, London Radio College, 82-83, High Street, 
Brentford, Middlesex, who will be pleased to 
furnish particulars of the training course necessary 
to qualify for our Service. 
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Cam Vernier 
provides the 
first step to 
efficiency 


‘ine Reaction Control 


for accommodating the heaviest Coil 
without danger of dropping; the 
high finish and. sound mechanical 
design common to all “ Polar” Com- 
ponents; and a firm guarantee—these 
very real advantages are to be found 
only in ‘ Polar’’ coil-holders. 


The “ Polar” ‘ J> Type Coil-Holder is 
now available with long extension 
handle for back-of-panel mounting—a 
further advantage in avoiding hand- 
capacity effects in ‘lively’ circuits. . 


Has no 
Gears — 
thus ob- 
viating 


Backlash. 
Moving Coil 


cannot fall. 


Illustration 
4 actual size. 


Polar Components are available 
from all Reputable Radio Dealers. | 
In case of difficulty write direct to: 


Radio Communication Co., Ltd., 
34°35, Norfolk St., Strand, London, W.C.2. 


A34 Mention—of “ The Wireless World,” when writing to advertisers, will ensure(brombt attention. 
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E have recently had the opportunity of testing 


samples of the Radion series of valves. Three 

types were tested, the DE.o6, the DE.34, and 
the Pyramid (1). The DE.o6 and the DE.34 are 
similar in appearance and of about the same size as valves 
of the .06 class of other makes, while the Pyramid (1) 
has a much larger bulb and actually is a little larger than 
the usual } ampere power valve. The bulbs of all the 
samples tested have a silvery coating which effectually 
prevents an examination of the interior, and each of the 
bulbs has a brown and 
blue patch which is a 
characteristic of Radion 
valves. 


\ 


f 
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Radion DE. Type. 


Radion Pyramid Power Vaive, 


a base of moulded insulating materials with a metal shell 
with contacts of the split pin type. . 


Type DE.06. 


The filament of this, valve is rated at 3 volts (maxi- 
mum), 0.06 ampere, as would be expected from its name, 
and the range of anode volts is from 30 to go. Printed 


All samples had. 


Radion Types. 


on the box in which the valve is :packed is a statement 
to the effect that the valve is suitable for either H.F., 
detector, or L.F. positions. We would, therefore, expect 
the valve to have a medium amplification’ factor, and on 
test the average value under operating conditions was 
found to be about 6.5. The amplification factor showed 
a remarkably ‘small change for different combinations of 
grid and anode voltages, while the anode impedance aver- 
ages 30,000 ohms. The actual figures obtained are given 
in the accompanying table, and show the valve to be 
rather better than many similar valves of other makes. 


RADION VALVE. 


TYPE DE.34. 
Filament characteristics : 1.6 volts. 0.29 ampere. 
` 1.8 volts. 0.31 ampere. 
; 2.0 volts. 0.33 ampere. 
Total emission, 10.5 milliamperes. 
Anode -A 
Anode | Current | Actual Grid Ampli- | T eance 
Volts. at zero Anode Bias. fication 
Grid Volts. | Current. Factor 
Milliamperes.| Milliamperes. Volts Ohms. 
30 0.6 0.6 0 8.2 39,000 
45 1.02 0.76 -1 7.3 32,400 
60 1.6 0.96 —2 7.3 30,400 
_ 2.04 1.20 —3 7.4 30,400 
90 2.6 1.34 —4.5 7.7 27,800 


Used with an anode voltage of 75 and a grid bias of 
— 3, the valve will work well in a high-frequency ampli- 
fier having tuned transformer couplings, and! will be very 
suitable for the first stage of L.F. amplification for loud 
telephone signals. A small loud-speaker could be oper- 
ated quite comfortably from two of the valves connected 
in parallel in the last stage of the amplifier. 


RADION VALVE. 


TYPE DE.06. 
Filament characteristics : 2.6 volts. 0.07 ampere, 
2.8 volts. 0.073 ampere. 
3.0 volts. 0.076 ampere. 


Total ‘emission, 7.6 milliamperes. 


Anode 


` Anode 
Anode Current Actual Grid Ampli- 
Volts. at zero Anode Bias ation Impedance 
Grid Volts. Current. Factor. 
Milliamperes.| Milliampercs. Volts Ohms 
30 0.55 0.55 0 6.6 36,600 
1.0 0.78 —l 6.4 30,600 
60 1.54 1.05 —2 6.4 29,200 
75 2.14 1.34 —3 6.5 26,200 
920 ` 2.78 1.56 — 4.5 6.5 26,000 
A 35 
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Type DE.34. 


This valve is designed to work from a 2-volt accumu- 
lator, and is rated at 1.6 to 2 volts, 0.34 ampere, with an 
anode voltage of from 20 to 80. Details of the results 
obtained are given in the table, which shows the ampli- 
fication factor to average 7.5 and the impedance 30,000 
ohms—satisfactory vglues for a valve of this type. 


Type Pyramid (1). 


This is a power valve taking a filament heating current 
of 5.5 volts at 0.26 ampere, and is capable of dealing 
with sufficient power for satisfactory loud-speaker opera- 
tion. The total emission obtained was 27 milliamperes. 

A stamped and addressed postcard is included in each 


box with the valve, which the purchaser is asked to fill . 


in and post. Results of our tests are given in the table. 
The amplification factor averages 7.35 with an anode 
impedance of about 8 P ohms. These values remain 
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practically constant over the working range of the valve, 
and we have no hesitation in recommending this valve to 
our readers. 


RADION VALVE. 
TYPE PYRAMID (t). 


- Filament characteristics 


Anode 
, Anode 

Anode Current 

Volts. at zero . Impedance. 

Grid Volts. 
Milliamperes.} Milliamperes Ohms. 
48 2.39 9,800 
60 3.7 9,800 
72 5.4 8,900 
84 7.1 8,600 
06 9.0 7,000 
1.2 7,100 


N EW MARCONI STATEMENT ON ROYALTIES. 


OME little while ago a Warning Notice was inserted 
S in the Press generally by the Marconi Co. regarding 
the use of Marconi patents, and, as a result, a good 
deal of correspondence was received from readers on the 
matter, 
The following is the text of a letter we received, dated 
January 11th, 1926, which is typical. of many others :— 

With reference to the recent advertisement of the 
Marconi Co. regarding infringement of their patents by 
amateur constructors, I should like to ask, in the interests 
of constructors generally :— 

(1) What constitutes a Marconi patent? 

(2) If I purchase, say, a couple of Mullard valves, 
an R.I. transformer, Dubilier grid leak and con- 
denser, Igranic coils, etc., etc., and wire up a 
straight circuit, two-valve set, am I infringing any 
Marconi patent ? 

(3) What constitutes a sale of apparatus by an amateur? 
If I make up a set for a friend and charge him 
the bare cost of material and parts as far as can 
be calculated, that is, he buys the parts and I do 
the work, am I selling a set? The actual money 
received by me may be half a crown more or half 
a crown less than the actual cost. 


We forwarded a copy of this letter to the Marconi. 


Co. with a suggestion that they might like to answer the 

points raised, and below we reproduce their reply :— 
Dear Sir,—We acknowledge receipt of your letter, 

Ref. HSP/ES, of the 13th inst., 


letter which you have received from a correspondent. . We 


appreciate the point which you raise, and have pleasure in. 


replying to the various questions in the order in- which 
they occur. 

(1) The meaning of this question is not clear to us. ` A 
Marconi patent is, of course, any patent owned or 
controlled by A eicon s W ireless Telegraph Com- 
pany, Ltd. 

(2) Yes. 

(3) We have no means of knowing whether or not profit 
is made upon such a transaction, and if the use 
of cur patents is involved, royalty is payable. 
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enclosing copy of a. 


As there seems to exist considerable misunderstanding 
regarding the position of private persons who make up 
their own receivers, the circuits of which involve the use 
of Marconi patents, we should like to take this oppor- 
tunity of clearing up the matter. As far back as 1922 
the Marconi Company placed at the disposal of the bona 
fide experimenter (or wireless amateur, as he is often 
styled) the use of their patents. Whilst we have no inten- 
tion of withdrawing this, we are afraid, however, that a 
large number of people who do not come within the desig- 
nation of ‘‘ wireless amateur,’ even upon the widest 
interpretation of that term, have assumed that the Com- 
pany’s concession is applicable to them. Upon that 
assumption they consider themselves exempt from the pay- 
ment of royalty upon receivers constructed by them at 
home, exclusively for the purpose of obtaining amusement 
: from the broadcast programmes. Such construction, as 
everyone knows, does not now require any knowledge of 
wireless, and consists merely in the wiring up of compo- 
nents -by closely following the instructions which can be 
obtained from various sources. 

It is obvious, of course, that this could never have been 
the intention, as in that case the royalty would reduce 
itself to an unfair penalty imposed upon the manufac- 
turer, who has to bear besides heavy overhead charges. 

The class of home constructor referred to has multi- 


plied very much, and the Company, not only to safeguard 


their own interests, but also for the protection of the legiti-. 
mate trader, wish to make it known that, while they have 
no wish to influence the public as to whether a set shall 
be bought complete or constructed, royalties must be paid 


«xin either case. 


- Many firms are licensed for the sale of complete sets 
of parts for the home construction of various receivers 
and will. supply the necessary licence plate upon payment 
of royalties. 


Yours faithfully, 
MARCONI’S WIRELESS TELEGRAPH COMPANY, 


(Signed) I. SHOENBERG, 
Joint Genera] Manager. 


Lip. 
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PIONEERS OF WIRELESS. 


By ELLISON HAWKS, F.R.A.S. 
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N the previous article in this series we learned how 
Ampére, the distinguished French mathematician and 
physicist, discovered that a conductor when carrying 
an electric current is surrounded by an electric field. We 


` saw, too, that Ampère showed that parallel conductors 


+ 


of electricity will repel or attract each other, according to 
whether the currents they carry are flowing in similar or 
opposite directions. Because of his work in this con- 
nection, Ampère’s name is perpetuated for all time in the 
“ampere,” the electrical unit of current. 

` Whilst Ampère was working out more fully the rela- 
tionship between electricity and magnetism, and pursuing 
his investigations into the behaviour of the magnetic 
needle, his illustrious countryman Arago was at work 
studying the state of a wire through which an electric 
current was transmitted. . 

Early Life of Arago. 

Dominique Frangois Arago was born on February 26th, 
1786, at Estagel, a little town at the eastern end of the 
Pyrenees. He died on October 2nd, 1853, in Paris, 
after a remarkable life, and one that was more in keep- 
ing with that of a merchant-adventurer or explorer than 
that usually associated with a famous savant and 
scientist. 

In his autobiography (which 
unfortunately extends only to 
the year 1830) Arago tells us 
how, in the first place, he con- 
tended successfully against all 
the influences:of home, reject- 
ing the course of life for which 
his father—a prominent lawyer 
and landowner—intended him, 
and adhered unwaveringly to 
his own inclination to become a 
soldier.’ At that time officers 
were not commissioned in the 
French army unless the in- 
dividuals had passed with credit 
the scientific and military 
courses of the Polytechnic. 
Admission to this famous school 
was not open, however, and 
candidates were required to 
wadergo a severe and searching 
entrance examination. This 
did not deter young Arago, 
who threw himself into the 
study of mathematics with 
characteristic impetuosity. At 
the age of 17 he was com- 
mended by his examiner, the 


Dominique François Arago 
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illustrious: Monge, and soon after entered the school. 
Later he was examined by Legendre, one of the foremost 
geometricians of the century, in which test he acquitted 
himself with honour. He.passed through the Poly- 


technic with the greatest distinction, having gained in the 


meantime the friendship of the most 
Paris. ae | 

When 19 years of age he was appointed secretary of the 
Paris Observatory. He assisted. Biot in attempts to 
determine the refracting properties of different gases, and 
out of this association there sprang another of greater 
scientific importance—that of meridional measurements. 
Arago was selected, with Biot and two Spanish commis- 
sioners, to carry out a geodetic survey in the Balearic 
Islands. This work resulted in considerable hardship 
and danger, for Arago had to make his observations from 
the summit of one of the loftiest of the Catalonian 
Pyrenees and suffered considerably from exposure. 

Adventures in the Mediterranean. 

While Arago was in Majorca the French armies 
entered Spain. The inhabitants imagined that the 
geodetic signals were those of a spy, and he was com- 
pelled to take refuge from their fury in the castle’ of 

- _ Belver. From here, after a. 
narrow escape from death by 

poisoning at the hands of a 

furious and rascally priest, he 

escaped to Algiers, disguised as 

a peasant. Embarking for. 

Marseilles in an Algerine vessel 

he was captured in the Gulf of 

Lyons by a Spanish corsair; ćar- 

ried to Rosas, and brought back 

to Spain. Here he was con- 
fined first in a windmill, but 
later transferred to the hulks of 

Palamos, where he was merci- 

lessly ill-treated and suffered 

very considerably. 

At last he was ransomed by a 
friendly chieftain and again set 
sail, but as the ship drew near 
the French coast it was driven 
southward on to the African 
shore, where once again Arago 
was forced to land, this time 
three days’ journey from 
Algiers. In the meantime his 
benefactor had been beheaded 
and his cruel successor was 
on the point of throwing Arago 
into a slave prison when he 
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was, very opportunely, himself hanged at the hands 
of some of his mutinous followers ! | è 

After an interval of six months Arago again embarked, 
this time safely reaching Marseilles (on July 2nd, 1809) 
with his instruments and charts complete and uninjured. 
He returned to Paris, where he was received with 
acclamation. He was elected a member of the Academy 
of Sciences at the early age of 23, a thing previously 
unheard of, and appointed a professor at thè Polytechnic. 
In 1830 he became the Academy’s secretary, and subse- 
quently contributed a multitude of treatises on almost 
every aspect of physical science. 

It was Arago’s work at the Observatory that led him 
to investigate magnetic phenomena. He was the first 
to show a connection between the aurora and magnetic 
storms, and later a connection between electricity and 
terrestrial magnetism. l 

Working on: Ọersted’s original discovery, Arago 
directed his own enquiries to endeavouring to determine 
the ‘state of a wire through which a current was being 
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transmitted, so as to discover whether every part of its 
surface was endowed with similar magnetic properties. 
He placed iron filings around the wire, and found that 
it attracted them so long as the current flowed, and that 


‘they fell away instantly when the current was broken. 


He also found that if an electric current is passed 
through a coi! of wire in which is placed a steel needle, 
the needle is not only attracted but is permanently 
magnetised. These discoveries were also made inde- 
pendently by Davy in England at about the same time. 

Arago was the first to perform an experiment with an 
induced current. At the time this experiment could not 
be explained, but it subsequently afforded a starting point 
for Faraday’s epoch-making researches in this field. 
Altogether, Arago’s studies in electro-magnetism were of 
great value to those who immediately followed him. 

In addition to his electrical and magnetic researches he 
investigated the nature of light, and determined that it 
consists of vibrations or undulations in the ether. He 
also invented the polariscope, which was the starting point 
of a great advance in the science of optics. 


BUYING WIRELESS COMPONENTS. 


Legal Position of the Purchaser in Cases of Misrepresentation. 


OST of us will have to admit that at some time 
M or other we have been ‘‘had’’ over the pur- 
chase of a wonderful patent which was going 
to make our two-valve set much superior to our neigh- 
bour’s four-valve, but which, unfortunately, didn’t quite 
work as we expected it to. Perhaps we were too proud 
of our technical knowledge to take the marvel back to 
the shopkeeper and tell him we couldn’t make it work, 
or if it was taken back the shopman would probably put 
off his disappointed customer by such a statement as: 
‘It was in perfect order when it left the shop, sir, other- 
wise . . .’’ (we are left to guess the rest). Now if we 
knew what view the law took of such a case we should 
probably refuse to be put off by such a statement, and 
perhaps forget our technical knowledge for a while if 
it was for our financial benefit. 


Implied Conditions of Sale. 


The general rule in connection with the buying and 
selling of goods is expressed in that well-known legal 
maxim, caveat emptor—let the buyer look after himself 
—but to such a sweeping general rule as this there must 
necessarily be some important exceptions. The first ex- 


he has a legal right to be supplied with one which will 
operate in the set he names. 


How to Give an Order. 


But to this exception there is, unfortunately, another 
exception, and this is where an article is sold under its 
patent or other trade name, and here there is zo implied 
condition as to its fitness for any particular purpose. 
The exact meaning of the sale of an article under a 
patent or trade name is a field of much controversy among 
legalists, but from the latest reports it appears clear that 
if a man goes into a shop and says that he hears that 
the two-valve ‘‘ Wonder ” set is capable of getting 2L0 
from that place, and if this is so he will buy one, and 
the shopman sells him one without disputing the state- 
ment, then, if when he gets home it turns out that 2L0 
is much beyond the limits of the ‘‘ Wonder,’’ although 
the set was brought under its trade name, the buyer 
should still have a legal right against the shopkeeper. 

If, however, the buyer goes into a shop and says, "I 
hear that the ‘Wonder’ set will reach 2LO: please 
sell me a two-valve ‘ Wonder ’ set,” he would have a 
very poor chance of getting his money back if it turned 


ception is where the buyer makés known to the shopman- out he had been misinformed. 


the-use to which he proposes to put the article, in such a 
way as to show that he relies on the shopman’s skill and 
judgment, and the article is one of a kind which it 
is in the course of the -shopman’s business to 
supply ; then it is an implied condition to the sale that 
the article is fit for the purpose stated. So if a man 
walks into a wireless supply shop and asks for a valve 
suitable for a set of well-known make and he is supplied 
with one which is no more use than a cake of soft soap, 
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Although we have quoted the legal maxim caveat 
emptor, we would remind our readers of another: pos- 
session is nine-tenths of the law; so, where possible. 
deal with a firm with whom you have an account, and 
then, if your purchase turns out a failure, a seller who 
has not actually got your money is much more likely to 
take back a uscless article, than one with whom you have 
made a ‘‘ cash. deal.” 


H. A. S. 
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Topicalities ° By Our Speciai Correspondent. 

Stations. Telephonic Interference. about 1 a ma PETE who NP 

7 i i dancing at that hour $ ould communicate 
Apropos the question, of telephonic on the B.B.C Same forty persons 


a pesrsRiORODUORRACPROQine ive cer eee, 
SRR RG ¢ 
PREF ter, 
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Higher-power 


sea guch as that circulated ia a 
North of England last week that the interference, & listener in a provincia responded, a Sabon P the replies Panini 


Sheffield station 13 to be closed down town installed a crystal set some time : O a 
and a higher-power station erected about ago and shortly afterwar is nei from the Continent. ne aa e a 
twenty-five miles away should not be re- in the flat underneath had a telephone that the response represente coh be 
ed too seriously at the moment, as installed. The telephone wires pass percentage of the dios ore bane 
no scheme has yet been put forward by within ten feet of the aerial, with the would not trouble to Writes ote th : 
the B.B.C. for the transformation of the result that reception on the crystal set the need for transmissions iater a 
present system. Rumours that the has been entirely eliminated and a one- 


closing of any station is contemplated valve set is cut down to crystal strength. ‘Special Dance Nights. 


midnight does not seer to be conclusive. 
e000 


me therefore be dismissed aS absolutely 0000 Th rete oe onsideration 

ithout foundation. : i e matter is receiving c 
Aaa Dance Music. l | at Savoy Hill; but I am told that 
i If the purpose of broadcasting dance meanwhile a nek arrangement will be in- 
Regional Stations. music were simply to ap eal to the ear troduced into the Daventry programme 
of the listener, one could believe that as from February gith, when 5XX will 


The rapid changes in the broadcasting : 
situation make it impossible to pre ict disappointment will be caused to 8 sacar begin a monthly series of dance nights. 
exactly what scheme the Post Office will number of people by the cessation > the The times are to 10 p.m. and 10.10 to 
be asked to sanction ; but it may be said Savoy bands on February 27th; but if midnight, the interval of ten minutes 
definitely that, in the development of dance music 15 broadcast solely for the peing occupied with the time signal, 
the broadcasting service, the plan ig to convenience of dancers, it would seem weather and news bulletin. 
provide listeners with improved _alterna- that there 13 really no widespread de- 0000 

mand for broadcasting into the small a New Radio Revue. 


tive facilities, and to that end a number i 
of new high-power regional transmitters hours of the morning. The first variation of the improved 
will be necessary. The industrial areas 0000 Radio Revue, entitled “Listening a 
of the North will benefit considerably; Late Broadcasts. will. be broadcast on February 

e will take the place of * Radio 


but if the changes involve the removal This has becn put to the test during This revu t f 
of transmitters to other sites, away from one of the late transmissions from Radiance,” which had its final per 
centres of population and industry, 59 Daventry- A request was broadcast at formance ast month. 
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Great Changes Coming. 

That, broadly, is à forecast of a scheme 
which may come into operation in a year 
or so. It may prove to be only a very 
small part of the revolution in wireless 
which is going to take place; and when 
it comes we may even find another 


operating on a power at least three times 
as great as the present 2LO, while 
Daventry may be devoted entirely to 


short-wave transmissions. 
0000 


“Hullo!” 

Listeners to Daventry, © cially in 
the Midlands, have noticed what appears 
to be telephone conversation on the lines. 
The call “ Hullo!” has been reported 
occasionally, and the engineers at Savoy 


Hill are conductin i igati 
A g an investigation. It l i 
i ROADC . A ical scene in a Wolverhampton school, where the pupils 
TFA resumed ‘to be another case of tele- - riyen ADA o are, N ucational talks from the Birmingham station. At the con- 
punone induction on aerials. D clusion of the transmission the children write essays upon what they have eard. 
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“ Which P ” 

Another serial is to be broadcast next 
month. When “The Mayfair Mystery ” 
was given in December it was recognised 
that the intervals of about a week be- 
tween the episodes were too long. Hence 
the new serial will be broadcast on 


March Ist, 3rd and 6th, all three epi- — 


he 


sodes being given at 10.30 p.m. 
This 


title of the story is “ Which?” 
is the plot :— 

After a disastrous shipwreck a woman, 
gently nurtured, beautiful, and essen- 
tially human, is cast adrift in a ship’s 
boat with three men of widely differing 
types, sharing vicissitudes that fling them 
near to death. They reach a deserted 
island in mid-Pacific. The men are all 
in love with the girl. One man is a 
big, arrogant millionaire, who has thrust 
his way to the forefront by indomitable 
perseverance and relentless 
against heavy odds—the cave-man type, 
with primitive passions. Another, a 
dilettante society man, who has never 
lifted a hand to help himself since the 
day he was born. The third is an 
ordinary seaman, one of the wreck’s crew. 

©0000 


The Unexpected. 7 

Great hostility grows between the three 
men as to- which shall win the girl’s 
favour, and there are no social restric- 
tions to hamper them. They must make 
their own laws. They act according to 
their original natures. The play pro- 
vides an unexpected solution that much 
careful knowledge of human nature under 
exceptional circumstances will be re- 
quired to reach. Will the veneer of social 
conventions survive the extraordinary 
conditions in which the protagonists of 
this moving comedy are placed! 

o000 


The Prince of Wales, 
The Prince of Wales’s speech at the 


Mansion House on February 15th, when | 


H.R.H. will propose the toast of “ The 
British Industries Fair” at the B.I.F. 
banquet, will be broadcast from 2LO. 
The Prince’s speech will be the only 
speech broadcast in connection with this 
function. 

0000 


A Distorted Sense of Humour. 


A gross libel was perpetrated on a cer- 
tain section of listeners when it was sug- 
gested recently that, owing to their non- 
appreciation of Father Ronald Knox’s 
‘‘ London Revolution ” skit, they had no 
sense of humour. I should say that it 
is these same listeners who have been 
practising their particular line of humour 
on the B.B.C., by posing as children and 
sending in requests to be included in the 
birthday greetings broadcast in the Chil- 
dren’s Corner from 2L0. 


0000 
Advertising ? 


_ Attempts have also been made by play- 
ing on words to introduce such names as 


“Olof Meeling of Ealing,” “ Ida Down, 


look under Mummy’s eiderdown.”’ These 
may, or may not, be genuine, but seeing 
that as many as names are some- 
times sent in, and there is never time for 
the inclusien of more than 200, the omis- 
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FUTURE FEATURES. 


Sunday, February 7th. 
Lonpon.—3.5Q p.m., The Band of 
the 12th Royal Lancers (Prince 


of Wales). 9.15 p.m., The 
Choir of Christ Church, 
Oxford. 

BovrnemoutH.—9.15 p.m., Light 
Symphony. 


Concert in 
Conjunction with the Cardiff 
Musical Society. 


NewcastLe.—9.15 p.m., Hadyn: 
The Station Symphony 
ł Orchestra. 


Monday, February 8th. 

Lonpon.—8 p.m., A Light Sym- 
phony Concert: The Wireless 
Symphony Orchestra conducted 
by Percy Pitt. 

5X X.—8 p.m., The Band of H.M. 
Royal Air Force. 

MaNncHEsTeR.—8 p.m., Grand Guig- 
nol, No. 1, ‘‘ In the Library ” 
(W. W. Jacobs). 

Betrast.—8 p.m., Band of the Ist 
Battn. The Highland Light ; 
Infantry. : 

Tuesday, February 9th. ; 

Lonpon.—8.40 p.m., Act. II. of 

the Opera, ‘‘ The Magic Flute ” 


(Mozart). Performed by the 
B.N.O.C. i 
ABERDEEN.—9.10 p.m., Chamber 
Music. 
Grascow.—8 p.m., Charles Dickens : 
and Old London. ae 


Wednesday, February 16th. 
Lonpon.—8 p.m., Dale Smith (bari- 
tone). Song Cycle: ‘‘ Maud.” 
9 p.m., Requests and favourites. 
BIrRMINGHAM.—8 p.m., A Popular 
Concert in aid of a well-known 
Birmingham and Midland 
Society, relayed from the Town 
Hall. 
NEWCASTLE.—9 p.m., Scenes from 
“ Faust.” 
ABERDEEN.—8 p.m., Scottish Choral 
Concert under the auspices of 
the Peterhead Choral Society. 
Thursday, February 11th. 
BIRMINGHAM ann 5XX.—8 p.m., 
‘* Phillida,” a Light Operetta 
in Two Acts, affording a very 
humourous selection. 
MANCHESTER.—8 p.m., Lancashire 
Talent Series: A Contribution 
by Burnley. 


~- Friday, February 12th. 

Lonnon.—8.20 p.m., Speeches at ? 
the Civil Service Dinner, re- : 
layed from the Connaught 
Rooms. 10.35 p.m., ‘‘ The Blue 
Kitten’’ relayed from the 
Gaiety Theatre. 

Birmincnam.—& p.m., Chamber 
Music: Winifred Small (vio- 
lin) and Maurice Cole (piano). 
Saturday, February 13th. 

Lonpvon.—8 p.m., Popular Orches- 
tral Concert. 

Carpirr.—Birthday Programme, 
“No, No, Nunkie,” by the 
Station Aunties and Uncles. 
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sion of ‘‘doubtfuls’’ from broadcast 
greetings can be understood. More palp- 
able indiscretions on the part of would- 
be hoaxers are the colourable imitations 
of trade names associated with articles 
of apparel, but the B.B.C. is on the alert 
against attempts to introduce advertising 
matter, however skilfully they may be 
made. The Uncles and Aunts are also 
alive to the possibility that these 
‘‘ names ’’ are submitted by hostile critics 
who hope subsequently to make ‘‘ copy" 
out of the ‘ineptitude ” of broadcasting 
officials in allowing themselves to ke 
victimised. 
O000 

Strict Censorship of Greetings. 

I find that a strict censorship is exer- 
cised over the birthday greetings feature, 
and all possible precautions are taken to 
prevent a slip-up, but if many more 
attempts are apparent to play the puerile 
joke of submitting fictitious names there 
is a likelihood that the feature will be 
discontinued. The little ones who take 
a genuine delight in receiving birthday 
greetings from their broadcast uncles and 
aunts will in that event be the sufferers, 
and it is to be hoped therefore that the 
hoaxers will not persist in their foolish- 
ness. 

o0o00 
The Schoolboys’ Concert. 

The Bermondsey Central School for 
Boys, which is going to broadcast a con- 
cert on February 16th, takes in boys from 
thirty-five London County Council 
schools—boys who have failed to win 
admission to a secondary school—for a 
four-year course. As I indicated in last 
week’s Brevities, listeners will have 
the opportunity of judging and com- 
paring the musical ability of the pupils 
of a school situated in the heart of Lon- 
don with that of the Marlborough College 
boys, whose end-of-term concert was 
broadcast a few weeks ago. 


oooo 


The Programme. DAAD 


The programme to be relayed tp 2L0 
will consist of the fol- 
nnow - 


lowing items :—“ The | 


‘words and air by Dr. Robert Jones, 


setting by J. Manning Hughes; “ Youth 
and War: A Song Séquence,” words by 
Dr. Robert Jones, music ‘and: orchestra- 
tion by J. A. Phillips; and ‘ Ships. of 
London Town,” words and air by Dr. 
Robert Jones, setting by J..A. Phillips. 
The latter will act as conductor, while 
the choirmaster. will be Mr. F. L. Keefe, 
L.R.A.M., the pianist, Mr. T. Scott, 
L.R.A.M., and the cellist, Mr, F. ab. 


Keefe. All the names mentioned _ are 
those of present or recent masters at the 
school. — * 


ocgvo 


Daventry Heard 1,898 Miles Away. 

A letter to Savoy Hill from.s.s. ‘‘ Pipe- 
stone County” reports reception ‘on 
board that vessel of 5X X ‘at 1,398 miles 
on a journey across the Atlantic. This, 
says the writer of the letter, compares 
very well indeed with American stations, 
none of which has been received at a 
greater distance than 800 miles, and in 
the majority of cases not more than 
miles, 
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BROADCASTING 
PROBLEMS IN 
AMERICA. 


Questions of Finance, Talent and 
Power. 


N the United- States the question of broadcasting 
development has to be regarded from a point of view 
differing vastly from any survey of broadcasting in 
this country. We have to remember that American 
listeners are served by a galaxy of nearly 600 stations, 
mostly of low power, which are sponsored by private 
enterprise for the purpose of indirect advertisement or 
propaganda. Therefore it is hardly surprising that, 
with the departure of the first thrill of novelty in broad- 
casting, American listeners are now asking for better 
programmes. This raises a problem of the first magni- . ee M 
tude. Who is to pay? l S "OO E 
A note of optimism has been struck by Mr. David Earn -- co D WA amii 
Sarnoff, Vice-President and General Manager of the wa ES, iad 
Radio Corporation of America, In a recent address : =~ er 
before the Boston Chamber of Commerce, Mr. Sarnoff - f | l 
cheerfully declared that the problem of economic support _ : M : 
of broadcasting is solving itself. stb : i g 
“ Notwithstanding the fact that most broadcasters have Fi 
found no way of obtaining direct returns from the listen- k a 
ing public,’’ he remarked, ‘‘ the indirect returns are, in ‘= i 3 
many cases, sufficiently impelling motives for the con- : 
tinuance of broadcasting. Already there is a waiting ONE OF THE SIX HUNDRED. A typical low-power broad- 
list for the privileges of the air.’’ - casting station in America, of the kind w df hich, it is urged, should 
The two main sources of economic support, he be- sae a | 


lieved. would come from the 
radio industry’ and from 
commercial broadcasting, 
although it was apparent 
that help would also be 
forthcoming from educa- 
tional and social interests. 


When Broadcasting Calls 
the Tune. 


On the questions of broad- 
cast talent and the supply of 
suitable programmes, Mr. 
Sarnoff propounded an in- 
teresting possibility. Up to 
the present broadcasting 
has had to seek programme 
features from the opera, the 
concert hall, the orchestra, 
and the stage. ‘‘ The day 
may come,” he said, 
‘“ when the relationship may 
be  reversed—when the 
broadcasting station will 
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AN AMERICAN HIGH-POWER STATION. America’s ambitions in broadcasting are indicatea COMb the field of original 
the constructoin of WJZ, Bound Brook, N.J., operating with a power of 50 k The above talent; when broadcasting 

tograph was taken in the transmitting room, which actually contains three 50 kW. instruments, ill ‘ 
including an emergency transmitter and a short-wave set. Wil create new reputations 
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- Beoadcasting Problems in America.— 

instead of capitalising old ones; when broadcasters will 
=- compete with music publishers for original compositions, 
and not only buy, but sell, music publishing rights.’’ 

Mr. Sarnoff reminded his audience that broadcasting, 
although it must be essentially popular in its appeal, was 
not to be limited to the sphere of entertainment. Service 
was its true mission, of which entertainment was but a 
part. 

It is interesting to note that, after alluding to the 
educational value of broadcasting, the speaker referred 
to its powerful influence in the realm of politics. Popular 
interest in government, he asserted, would be enormously 


increased by the broadcasting of important Congress 
debates. | 


High-Power Broadcasting. 


The international aspect of the subject was also re- 
ferred to, and the speaker claimed that a chain of high- 
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power stations was necessary in the United States. The 
local stations (and America is well served in this respect) 
would always remain as a permanent institution, but Mr. 
Sarnoff declared that there was a need for a system of 
national broadcasting with facilities to cover the entire 
country and to span the ocean if desired. 

‘“ We cannot expect,” he added, ‘‘ to receive regu- 
larly organised programmes broadcast to us through the 
powerful stations of Europe unless our own voice is strong 
enough to span the Atlantic with reciprocal programmes.” 

Mr. Sarnoff concluded his addréss with an intrigu- 
ing forecast regarding the wireless transmission of 
pictures :— 

‘© Already the Radio Corporation of America are oper- 
ating photo-radiogram circuits from Honolulu to San 
Francisco, and from San Francisco to New York daily 
for test purposes; very soon service by this method to 
and from Europe will be opened upon a commercial 
scale. ” l , 


- TRANSMITTERS’ NOTES AND QUERIES. 


General Notes. 

Mr. C. H. Targett (G6PG), 21, High 
Street, Dartford, is conducting experi- 
ments with an round aerial on 23, 
45 and 90 metres, and will welcome reports 
on his transmission, 

0000 

We understand that Mr. E. Van 
Vianen (NPC2), The Hague, is experi- 
menting on a wavelength of 3.75 metres. 

ooo0sd 


Communications for Swiss amateurs, 
H9BB, HOXB, HORNA, HIWWZ aad 
HONAZ may be sent c/o Dr. W. Merz, 
President §.V.A.S., Berne-Bumplitz. 


0000 


Communications for F8LDR and F8JD 
may be sent via Mr. W. Bakewell (G6UZ), 
Yeovil House, Regent Street, Stoke-on- 
Trent. 

0000 

A Belgian station, BW5, works on a 
wave-band of 180-200 metres after 2200 
G.M.T. on weekdays and between 0900 
and 1300 on Sundays, and wishes to get 
into commanieation with British 
amateurs. He asks, however, that any 
transmitters who reply to his call, unless 
they speak French, will speak very slowly. 
His signals have been heard by Mr. A. G. 
Binnie, 1, Cromford Road, West Hill, 
S.W.18, who reports their strength to be 
about R7-8. 7 
o9o00 

Mr. Gerald Marcuse, while experiment- 
ing with some new Marconi transmitting 
valves, succeeded in speaking to Mr. 
Reid (8AR), in St. John’s, Newfoundland, 
at about 6 p.m. on Sunday, January 10th, 
on a wavelength of 45 metres. 

oo0oo0o0 


Mr. H. W. Heywood (OA3E), 91, Berea 
Park Road, Durban, Natal, gives the fol- 
lowing schedule of times when British 
amateurs should look out for South 
Africans: Monday, Wednesday, Friday, 
1530-1630 G.M.T.; Tuesday, 1530-1830 
G.M.T.; Saturday and Sunday, 1530-1700 
CuI and daily at 2030 and 0300 

.M.T. 
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Mr. A. E. Livesey, Stourton Hall, 
Horncastle, Lincs., states that he received 


Uruguay JCP on January 19th at 1.0 a.m. 


on a wavelength of 30 metres, signal 
strength about R3, and asks if any other 
amateur has heard this station. 


©0090 


New Cali Signs and Stations Identified. 

N PA9. — Technische Hoogeschool, 
Kanaalweg 26, Delft, Holland (communi- 
cations for PA9a, PAQb, PAQc, etc., may 
be addressed to the Radio Laboratory at 
this address). 

G 2AHH.—K. R. Brecknell, 27, Caris- 
brooke Road, Edgbaston, Birmingham. 

G 2BDP.—(Art. A), A. Berry, Haute 
Croix, St. Johns, Jersey. 

G 2BLV.—L. White, 


22, Reynolds 
rida Hampstead Way, wi 
). 


N.W.11 (Art. 
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G 5BD.—C. E. Bradford and A. C. 
Simons, Empire Buildings, Mablethorpe, 
Lincs., transmit on 45 metres. 

F 8AIX.—P. Longayroa, 10, Rue 
Nelson, Cherico, Algiers. 

KFUH.— U.S. S3S “Kaimiloa,”” c/o 
Messrs. Heintz and Kohlmoos Inc., 219, 
Natoma Street. San Francisco, Calif. 

PR 4KD.—U.8. Naval Radio Station, 
San Juan, Porto Rico. 

SMSR.—P. H. Svensson, Lindgatan 6, 
Liljeholm, nr. Stockholm. 


0000 


QRA’s Wasted. 

G 2AH, G 2BL, G 2ST, G 2ZA, G STD, 
G 5UN, G 6MB, G 6RA, G 580, G 6LL, 
AN 3FZ, BZ PT2, CH 3AT, CRP (India), 
F 8HFD, F 8NN, F BRF, F SRX; GFP, 
PIG, LEN, R DD7, R DG2, U.NOT, 


> 


SOUTHEND WIRELESS EXHIBITION. Great success attended the exhibition rec 


held under the auspices of the Southend and District Radio Society. 
interested visitors and, incidentalty, the popularity 


shows a number 


The photograph 


loud-speaker { 
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WIRELESS CIRCUITS 


in Theory and Practice. . ° 


3.—Growth and Decay of Current in Inductive. Circuits. 


S. O. PEARSON, B.Sc., A.M.LE.E. 


and whose resistance is R ohms. If a steady 
potential difference of E volts is applied to the 
ends of the circuit the normal steady value of the current 


Co SIDER a circuit whose inductance is L hegne 


is given by I= Now when the voltage is first 


R 
applied the current has to build up from zero to I amps., 
and in doing so it induces an electromotive force, e, pro- 
portional at every instant to the rate of growth of current, 
and by Lenz’s law this E.M.F. acts in such a direction 
as to oppose the growth of the current, that is, it acts 


amps. 


A 


-aaam am am amn ae p ae am O RE eee cee On OS ne a ED aD EOS Ow GEE we ee er ae ae eee oe ee oe 


t 
I 
I 
l 
i) 


OURRENT 


TIME - SECONDS 
Fig. 1.—Growth of current in an inductive circuit, 


in the opposite direction to the applied voltage E. Hence 


=e 
amps., 


R 
and thus we see that the current builds up gradually and 
not instantaneously. The ‘‘ back E.M.F.’’ e does not 
become zero until the current ceases to increase, and the 
current does not cease to rise until ¢ is zero, so in theory 


the current at any instant is given by i= 


E f 
the current never reaches the final steady value R’ but it 
AN 


approaches so closely to it after a few seconds that the 
difference cannot be detected. 

Another reason for the gradual growth of the current 
is that the energy stored in the magnetic field cannot be 
accumulated instantaneously, just as it is impossible to 
hll a tank with water in an infinitely short space of time. 
The growth of a current in a D.C. circuit is discussed 
here because the laws governing the building up of elec- 
trical oscillations are almost identical. 

The manner in whith the current builds up is indicated 
graphically in Fig. r1. The rate of growth is fairly rapid 
at first and’ then falls off to a slower rate of increase as 
the value of the current gets larger.! 


"The value of the current at any time ¢ seconds after first 
R 


switching on is given by i= Bre cH where €=2 71828 etc. 


is the base of Napierian logarithms. 


The time constant of an inductive circuit may be defined 
as the time which the current would take to reach its final 


| err 
steady value, 5 = tf it continued to grow at the initial rate. 


Thus in Fi ka 1 the slope of the line OA represents the 
initial rate of growth, and the time constant is equal to 
OB seconds. The value of the time constant depends on 
the inductance and resistance of the circuit only: and may 
be found quite simply as follows :— `. : 


From the expression 7= above we get induced 


E.M.F. 


—e 

R 
e= E —R;i volts. 

But we have already seen that the induced E.M.F. is- 


equal to L x (rate of change of current), so that 
L x (rate of change of current) = E — Rz, 


E R. 
or rate of change of vurrent = - — >i, amps. per sec. 


L L 
Now at the instant of switching on, the current is equal 


R. ai 
to-zero, and therefore g=, so that the initial rate of 


i E 
growth is equal to = amperes per second. 


L 


rate of increase could be maintained the current would 


If this 


R™ RTT 
seconds. We see then that the zime constant of the cir- 
cuit is equal to the ratio of inductance to resistance; the 


e e I. 
reach the final value seconds, that is, ing 


CURRENT” 


TİME - SECONDS 
Fig. 2.—Decay of current in an inductive circuit. 


higher the inductance and the lower the resistance, the 
greater will be the time constant. It can be shown that 


P E e . 
the current builds up to 0.632— in a time equal to the 


R 


time constant of the circuit. 


Decay of a Current. 

If the applied electromotive force maintaining the cur- 
rent in an inductive circuit is suddenly reduced to zero 
without breaking the circuit or in any way altering its 
resistance, the current will die away gradually, not in- 
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Wireless Circuits in Theory and Practice.— 

stantaneously, because as soon as the current begins to 
fall in value the changing of the magnetic field induces 
an E.M.F. which tends to maintain the current round the 
circuit. The laws are practically the same as those con- 
sidered for the building up of the current, except that 
now we have no applied voltage. The die-away curve 
is shown in Fig. 2, and it will be seen that the current 
falls fairly rapidly at first and then more gradually as its 
value gets smaller. The curve is exactly the same shape 
as that of Fig. 1, the only difference being that it is 
virtually upside down. 

If I is the initial value of the current and i the value 
at any time ż seconds after the applied E.M:F. is 
switched off, the equation to the curve is 

t= Te" zt amps., 
from which = ej! 
where e is the base of natural logarithms and is equal to 
a «a 2.71828, etc. 

Taking logarithms to the 
Pen base e of each side, the 
expression simplifies to 


lo 


This logarithmic law is very 
similar to that used in con- 
nection with damped oscilla- 
tions, and will be referred to 
again when dealing with that branch of the subject. 


Fig. 3.—Mutual inductance _ 
two coils. 


As before, the time constant of the circuit is seconds, 


and when 7= seconds we have 


R 
i= le~ 
: =0.368.I amps. 


Thus in a time equal to the time constant the current falls 
to a value of 0.368 of its initial value. 

The time lag in an inductive circuit plays a very im- 
portant part in relays as used for recording wireless 
. signals, and in other electromagnetically operated devices 
where it is necessary to obtain sudden changes in the 
value of the current. The time constant of an inductive 
circuit can be reduced by adding extra resistance in series 
with it, but in order to get the same normal current as 
before a correspondingly larger applied voltage must be 
used, and this is not always practicable. When an extra 


resistance R, is connected in series with an inductive: 


circuit of resistance R ohms, the time constant is reduced 


from to seconds. 


I. L 
R (R+R,) 


Comparison with Simple Laws of Mechanics. 


It was mentioned in the previous instalment that the 
part played by inductance in the electric circuit is very 
similar to that played by z#ertia or mass in mechanics, and 
the following table shows the similarity of the laws obeyed 
in each case. Current and inductance in electricity 
correspond to velocity and inertia respectively in 
mechanics. 


A 44 


Wireless 
World 


FEBRUARY 3rd, 1926. 


MECHANICS. 

Inertia is that property of 
matter which tends to prevent 
any change in the motion cr 
velocity. 


ELECTRICITY. 
Self-inductance is that pro- 
perty of a circuit which tends 
to prevent any change in the 

value of the current. 


When the velocity is chang- 
ing an opposing (mechanical) 
force proportional to the 
inertia or mass and to the rate 
of change of velocity (accelera- 


When the current is chang- 
ing an .opposing  (electro- 
motive) force proportional to 
the inductance and to the 
rate of change of current is 


set up. tion) is set up. 
e=Lx(rate of change of F=M~x (rate of change of 
current). velocity). 
The current cannot be The velocity cannot be 
started instantaneously in a acquired instantaneously in a 


body possessing inertia, but 
takes time to reach a given 
value. 


circuit possessing self-induct- 
ance, but takes time to reach a 
given value. 


The energy stored in a 
magnetic field is proportional 
to the inductance and to the 
square of the current, being 
given by W=3LI’. 


The energy (kinetic) stored 
in a moving body is propor- 
tional to the inertia and to the 
square of the velocity, being 
given by KLE. =4MV’. 


Mutual Induction. 


Mutual induction is said to exist between two circuits 
or coils if a current in one of them causes lines of 
magnetic force to be linked with the other or if a vary- 
img current in one circuit causes an electromotive force to 
be induced in the other. The mutual inductance has a 
value of one henry if a current of one ampere in one 
circuit (called the primary) gauses roë line-linkages in 
the other (called the secondary). The mutual inductance 
between two circuits in henries is called the coefficient of 
mutual induction, and is usually denoted by M. Thus 
if a current of I, amps. flows in the primary coil, the 
number of line-linkages produced in the secondary will be 
MI, x x08. Tf the current in the primary coil is varying 


Note small clearance between rotor sad 
stator windings to increase coefficient of coupling. 


Typical variometer. 


in value the E.M.F. in volts induced in the secondary 
will be, by Faraday’s Law, 
ĉa = (rate of change of linkages) + 10° 
=[M~x (rate of change of I,) x 10%] +10° 
=M x (rate of change of primary current). 
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The mutual inductance between two coils is the same 
no matter which is taken as the primary. The value of 
the mutual inductance depends on the self-inductances of 


the individual coils and on their relative positions and. 


proximity. Two coils which 
are arranged to have mutual 
inductance are said to be 
electromagnetically coupled 
together, and when they 
are brought close together 
so as to obtain a relatively 
large mutual inductance they 
are said to be tightly 
coupled; when they are 
moved apart so as to obtain 
a low value of mutual 
inductance they are said 
to be loosely coupled. 
The degree of coupling is 
measured by the ratio of the 
mutual inductance, M, to 
the square root of the pro- - 
duct of the individual self- 

inductances L, and L,, that is, the degree of coupling 

MI , oe 


VL La | 
sometimes the coupling is expressed as a percentage, so 
that : 


Fig. of the 


4.—Principle 
variometer. Magnetic fields 


of the two coils (a) in the 
same sense, giving total 
inductance L = L, + Ly + 
2M, and (b) in os Soha 


giving L = L; + 2 


This is called the cosfficient of coupling, 


percentage coupling = x 100. 


M 
VLL 
In practice the coupling is always less than 100 per cent., 
but in theory a roo per cent. coupling would occur when 
the whole of the lines of force produced by the current 
in the primary coil are linked with the whole of the turns 
of the secondary coil. Couplings will be considered in 


further detail in connection with oscillatory currents, ete. 


When the secondary circuit is closed or completed a 
current will flow in it whenever the primary current is 
varying, and this secondary current produces a magnetic 
field of its own which links’ with and so reacts upon 
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the primary circuit. This has the effect of apparently 
altering the self-inductance of the primary, the apparent 
inductance being usually less than the true inductance 1., 
when current is allowed to flow in the secondary. | 


Principle of the Variometer. 


When two coils with self-inductances of L, and I., 
respectively, between which the mutual inductance is M, 
are connected in series in such a manner that the 
magnetic fields assist one another when a current is 
passed through the circuit, as in Fig. 4 (a), the resulting 
self-inductance of the circuit is given by 

L=L,+I1..+2M henries. 
If the coils are connected so that the fields oppose each 
other as in Fig. 4 (b), the resulting self-inductance of the 
circuit is : 

i L=, +L,- 2M henries. 

This principle is made use of in the ordinary: vario- 
meter for obtaining a continuously variable self-induct- 
ance; a movable coil, called the rotor, is mounted inside 
a fixed coil, called the stator, and is rotated about an 
axis at right-angles to the axes of- both coils, so varying: - 
the value of M. To obtain the greatest range the in- 
dividual self-inductances of the coils should be equal, 
and the coupling should be as tight as possible when the 
coils are co-axial. Taking as an example a maximum 
coupling of 80 per cent. and assuming the inductance of 


each coil to be L henries, we see that = = M = 0.8, 
Vi? L 
M =0.8L. Then l 
maximum inductance = 2L+2M 
= 2(L+0.81) 
l = 3.6L henries 
and minimum inductance = 2L — 2M © 
= 2(] —o.8L) 
= 0.4L henry, 
“maximum inductance — 3.61. 
therefore SS a ee SS Ce 


minimum inductance 0.4 

or an inductance ratio of nine to one With a go per 
cent. coupling the inductance ratio works out to nineteen 
to one. 


“How Radio Receivers Work ” (Radio 
Broadcast Booklet No. 3), by Walter 
Van R. Roberts, B.S., E.C., Ph.D. 
pp. 53 with 65 diagrams, | enh by 
Doubleday, Page & Co., Garden City, 
New York. Price $1. i 
S 00900 

“The Wireless Retailers’ Handbook, 
1925-6.” Published by The Wireless 
Retailers’ Association of Great Britain. 
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“Radio Engineering, with Special 
Sections on Telegraphy and Telephony ” 
(being Vol. III. of Electrical Engineers’ 
Data Book). Compiled by J. H. Reyner, 
B.Sc., A.C.G.I. (Hon.) pp. 258 and 293 
hgs. with 195 pp. of appendices, tables, 
data, etc. Published by Ernest Benn, 
ig 8, Bouverie Street, E.C.4. Price 
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‘*Pitman’s Radio Year Book, 1926.” 
pp. 182 with numerous illustrations and 
diagrams. Published by Sir Isaac 
Pitman & Sons, Ltd., London. 

0000 


“ Radio and High-Frequency Cur- 
rents,” by G. T. Larner (2nd edition. 
enlarged). pp. 64 with 25 diagrams and 
5 half-tone plates. Fublished by Crosby, 
Lockwood & Son, London. Price 2s. 6d. 
net. 
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“ Broadcast Reception in Theory and 
Practice,” by J. Laurence Pritchard. 
pp. 259 with 160 diagrams and illustra- 
tions and 23 pages of tables and useful 
information. Published by Chapman & 
Hall, Ltd., London. „price 8s. 6d. net. 
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“Come funziona e come si. cos- 
truisce una Stazione Radio sia recevente 


che trasmettente (4th edition), by Ing. 
E. Montu. pp. 6774+ XII. with dia- 
grams and illustrations and numerous 
tables. Published by U. Hoepli, Milan. 
Price 24 lire. 
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A useful booklet of pocket size for 
recording tuning data has been compiled 
by the Marconiphone Co., Ltd., 210-212, 
Tottenham Court Road, London, W.1. 
The pages are suitably ruled for recording 
call sign, location of station, wavelength, 
and dial settings. In addition advice on 
the operation of Marconi valves is in- 
cluded, followed by several pages giving 
valve data, while 16 pages are left blink 
for general notes. 

The Log Book is intended for free dis- 
tribution, and will be despatched to any 
readec on addressing a request by postcard 
to the Mareoniphone Co., Ltd. 


A 45 


gS aa ES RE LO BR: BS oes BE. he I S a 1s Ses OS 338 


mwh cs 
; 


> 


e 


FEBRUARY 37rd, 1926. 


Os "i m d 
Pr er Tee re Se nae ae s ae, fa te A 
~S-% LY a OS * = - "T9 n 
4 2 =a g> Ed R G ` er) - 
Pain a Bee eS a ae < 
~ b ~ 


Sins Ak ka ee E O E 


Secretaries of Local Clubs are invited to send in for publication clab news of general interest. All photographs published will be paid for. 


“ Short-Wave Reception.” 


On January 18th the Swansea Society 
was visited by Mr. F. H. Haynes, 
Assistant Edttor of The Wireless World. 
It speaks much’ for. the popularity of 
short-wave reception, the subject upon 
which Mr, Haynes lectured, that many 
people had to be turned away from this 
crowded meeting. ` > 

The speaker first dealt with the precau- 
tions and modifications necessary in the 
design of apparatus to receive on wave- 
lengths below 100 metres. An interesting 
demonstration was then carried out with 
Mr. Haynes’ short-wave transmitter, fol- 
lowed by successful reception on two 
short-wave receivers. 


o000 


Getting Results with a Crystal. 


A demonstration showing the excellent 
results obtainable under good conditions 
with a crystal set was given by Mr. 
Symes before the Manchester Radio 


Scientific Society on January 13th. The . 


speaker emphasised the importance of 
paying the utmost attention to design and 
the quality of components. 

The question of efficient earths and 
counterpoises was discussed, and it was 
shown that from a reasonably good aerial 
a rectified current could be obtained of 
as much as 70 microamperes, whilst in 
exceptional cases it could be as much as 
190 microamperes. Details were given 
as to the correct dimensions of coils, the 
demonstration set employing a coil of 
bare wire almost entirely air-spaced, mov- 
able contact being made by means of a 
special clip. 

The hon. secretary of the Society is 
Mr. Geo. C. Murphy, Meadow View, The 
Cliff, Hr, Broughton, Manchester. 
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Fighting Oscillation in Leytonstone. 


In view of the persistent reports of 
annoying oscillation in the Leytonstone 
district, it is interesting to note that the 
Leyton Radio Association has now moved 
its headquarters to 683, High Road, 
Leytonstone, E.11, and will in future be 
known as the Leyton and Leytonstone 
Radio Association. 

The Association is endeavouring to 
overcome the oscillation nuisance in the 
neighbourhood, and with this end in view 
would greatly appreciate the support of 
readers who reside in Leytonstone. Pro- 
spective members should apply to the 
hon. secretary, Mr. R. T. Kensey, 17, 
Station Rd., Leyton. 
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Neutrodyne Problems. 


Why do we require to “ neutrodyne ” 
a set? Do we know how to “ neutro- 
dyne ” a set? How can we apply this 
knowledge practically ? 

These questions were dealt with in an 
interesting manner by Mr. R. F. G. 
Holness, lecturing before the Tottenham 
Wireless Society on January 13th. Mr. 
Holness carefully explained how the 
phase changed in resonant circuits and 
how capacitative coupling in a valve was 
a cause of self-oscillation. 

He then dealt with the elementary 
principles of the Wheatstone Bridge, 
showing how they could be applied to 
radio-frequency uses. Then from a bridge 
diagram he evolved in steps a capacity 
neutralised circuit, finally showing how 
this could be modified in order that 
tuning might be simplified without appre- 
ciably upsetting the state of balance. 

The lecturer emphasised the necessity 
of careful design and lay-out of com- 
ponents, as it was important that there 
should be an almost complete absence of 
stray magnetic couplings and capacities 
between leads. ° 
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FORTHCOMING EVENTS. 


WEDNESDAY, FEBRUARY 3rd. 


Institution of Electrical Engineers (Wire- 
less Section). At 6 p.m. (Light re- 
freshments at 5.30 p.m.) At the Insti- 
tutton, Savoy Place, W.C.2. Lecture: 
** The Propagation of Electric Waves,” 
by Mr. J. Hollingworth. ; 

Muswell Hill and District Radio Society. 
At 8 pm. At St. James’ Schools, 
Fortis Green, N.10. Lecture: " Wire- 
less Reception,” by Mr. H. F. Klotz. 

Barnsley and District Wireless Association. 
At Ü p.m. At 22, Market Street. Low 
Frequency and Resistance Amplifica- 


tion. 
Edinburgh and District Radio Society. At 


17, George Street. Business Meeting 
and Questions Evening. 


THURSDAY, FEBRUARY 4th. 


Tottenham Wireless Society. At 7.30 p.m. 
At Landsdowne Hall, High Road, Tot 
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: tenham. Demonstration, Ezhibition 
: and Public Meeting. : 
FRIDAY, FEBRUARY Sth. : 

Shefleld and District Wirelcss Society. At 


p.m, At the Dept. 


3 of Applied 
Science, St. George's Square. 


Comneti- 


ion, 
Ipswich and District Radio Society. At 

8 p.m. At the Museum, High Street. 

Lecture by the Ediswan Company. 


MONDAY, FEBRUARY 8th. 


Swansca Radio Society. Lecture: “ Re- 
jectors,” by Mr. J. C. Kirkman, B.Sc. 


WEDNESDAY, FEBRUARY ‘th. 


Radio Society of Great Britain. Informal 
` Mecting, At 6 pm. At the Institu- 
tion of Electrical Enginecrs, Savoy 
Place, W.C.2. Talk by Mr. E. Law- : 
rence Wildy on ‘The Manufacture and 3 
Properties of Electrical Conductors.” 


Faraday’s “Toxt.” 

Taking as his subject ‘ Faraday’s 
Earlier History and Experiments,” Mr. 
J. Ewles, M.A., delivered a fascinating 
lecture on January 8th before a large 
number of members of the Leeds Radio 
Society. The lecturer based his remarks 
on Faraday’s ‘‘ text’’: “ There must be 
some connecting medium between forces 
which act upon one another.” 

Many interesting experiments were 
performed, including the famous example 
demonstrating that a current is set up in 
a wire rotated or otherwise moved in a 
magnetic field. 

In congratulating Mr. 
conclusion of the lecture, Mr. Fox, 
Director of the Leeds Relay Broadcast- 
ing Station, said the lecture should have 
been comprehensible even to the man 
who. refused tc pay his wireless licence 
because he used the water pipe and was 
not connected to the electric light. 


Ewles at the 


Hon. Secretary: Mr. R. Toynbee, 
6, Roberts Avenue, Harehills, Leeds. 
ooo 


Obtaining Selectivity. 

Mr. Whitehouse, of the B.B.C., gave 
an interesting lantern lecture before the 
Norwich and District Radio Society on 
January 15th, taking as his subject 
‘*Selectivity.’’ His very comprehensive 
survey of the question covered the various 
forms of coupling, the use of wave traps, 
directional properties of frame aerials, 
and, last but not least, the elimination 
of tram interference and A.C. hm. | 

The Society will shortly allot a special 
night for an exhibition of home-made 
sets, while an exchange and mart also 
figures in arrangements for the future. 

Hon. secretary: Mr. J.. Hayward, .42, 
Surrey Street, Norwich. l 

ooo0oo 


All About Valves. 


The non-technical members of the 
Ipswich and District Radio Society were 
specially catered for on January 12th, 
when Mr. F. E. Henderson, A.M.I.E.E., 
of the General Electric Co., Ltd., gave a 
very clear explanation of the history, de- 
velopment and working principles of the 
thermionic valve. l 

In designing the perfect valve, said 
Mr. Henderson, the aim should be to 
obtain low filament consumption, a mini- 
mum of danger of overrunning the fila- 
ment, efficient characteristics giving 
range, volume and purity, robustness, 
reliability, and an efficient life of at least 
nine months of constant usage. 


‘the earlier forms of terminal. 
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A Review of the Latest Products of the Manufacturers. 


SPARTA ANODE REACTION UNIT. 

Among the range of components manu- 
factured by Faller’s United Electric 
Works, Ltd., Woodland Works, Chadwell 
Heath, Essex, is an node reaction coupling 
unit consisting of an inductance, which 
normally constitutes a tuned plate coil 
variably coupled, to which is another wind. 
ing for providing reaction. The unit is 
totally enclosed in a moulded ebonite box, 
and the reaction coil is rotated by means of 
milled pinions controlled by an extension 
handle. The anode coil is an air-spaced 
winding of fine wire, and the reaction 
coil is carried on a slotted ebonite spool, 
reliable contact being made by means of a 
pair of coiled bronze springs. The unit 
shown is rated to have 4 tuning range of 
280 to 600 metres, and by means of a base 


piece with spring clips units of other — 


wavelength ranges can be substituted. 


Sparta anode reaction unit. The 

operating knob is detachable so that the 

unit can be lifted from between the 

Spring contacts; facilitating easy insertion 
of units of other values. 


TERMINAL AS WELL AS PLUG AND 
SOCKET CONNEGTOR. 

_A vast variety of terminal connectors 

i8 now available, but only a few designs 

possess outstanding merits sufficient to 

warrant their adoption in preference to 


The new 


Eelex connector, manufactured by J. J. 


Eastick and Sons, 2, St. Dunstan’s Hill, 
London, E.C.3, combines in a single ter- 


Eelex combined terminal and plug and 
socket connector. 


minal all the usual forms of making 
temporary circuit connection. 

The stem is drilled to take a split 
plug, while the top of the terminal in 
screwing down on to the base can be 
made to engage either a spade connector 
or wire lead. By means of a side hole, 
which is again of suitable size to take 
a split plug, circular conductors can 
be held. The stem on the under- 
side carries connecting tag and 
back nut, or a wire can be 


end and clamping nut. 

The head of the terminal 
carries a coloured 
label, and the corre- 


sponding 


plugs are 
identified by selecting 
similar colours. Cir- 
cular labels are sup- 
plied also, if required, 
for inserting under 


the coloured sleeve on 

the plug. -The Eelex system of con- 
nectors makes use of small standardised 
parts, including eye, pin, and spade con- 
nectors, the shanks of which are drilled 
to engage on the split plugs, bridging 
bars to link up sockets to form pairs, and 
tubular connectors for joining together 


secured by the use of the slotted i 


plugs end on end, together with a wide 
range of circular coloured labels. 
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BELLING LEE CRYSTAL DETECTOR. 

Two small cups having serrated edges 
and pressed together by a spring firmly 
grip the crystal. The crystal can be 
revolved and almost the entire surface 
searched for points giving good detec- 
tion. A simple form of mounting is 
adopted for the stem to which the wire 
is attached, . yet critical adjustment is 
readily obtained. The interior of the 
metal box container, like the exterior, 
has a bright finish, and in consequence 
the point of contact can be easily seen 
through the colourless celluloid window. 


Belling Lee totally enclosed 
detector. 


crystal 


This detector, which is produced by 
Belling and Lee, Ltd., Queensway Works, 
Ponders End, Middlesex, being of 
unusual outline, has an attractive appear- 
ance when fitted to an instrument panel. 
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COSMOS VARIABLE CONDENSER. 

This recent product of the Metro- 
politan-Vickers Electrical Co., Ltd., and 
which is sold by Metro-Vick Supplies, 
Ltd., 4, Central Buildings, Westminster, 
London, 8.W.1, presents a robust appear- 
ance and is an example of a really good 
mass production instrument job, being 
assembled from substantial pressed and 
turned parts of somewhat intricate out- 
line. The moving plates are assembled 
in the usual manner on a threaded 
spindle clamped together with spacing 
washers and nuts, other nuts being 
used to hold the spindle in its- correct 
position. . 

Both the main knob and dial are fitted 
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with brass bushes and secured by screw- 
ing on to the spindle. Consequently the 
spindle, which is of small diameter, is 
left threaded where it passes through 
main bearing, an arrangement which is 
common in many condensers, though it is 
to be deprecated owing to the danger 
of slackness occurring in the bearing and 
resulting in side play. At eithér end of 
the spindle there is a supple packing 
washer compressed under the lock nuts 
to prevent end play in place of the 
customary method of using a spring 
washer. 

‘In addition to the knob and dial 
attached to the spindle, an auxiliary 


control is provided for giving critical | 


adjustment. The additional knob rotates 
a small pulley, which is coupled to a 


The Cosmos square law condenser. 


pulley of much larger diameter on the 
main spindle. The pulleys are linked 
together by a tough coiled spring band, 
and, contrary to expectations, the moving 
plates when propelled from the fine 
adjustment knobs have no tendency to 
acquire a jerky movement brought about 
by the elasticity of the spring. On the 
other hand, however, when the main 
knob is revolved the ponon of the 
plates restores very slightly in the 
opposite direction to rotation, owing to 
uneven tension of the spring. 


R. N. W. McLACHLAN, M.I.E.E., 
in his lecture at the meeting of the 
Radio Society of Great Britain on 

January 27th, clearly defined the funda- 
mental principles underlying loud-speaker 
design. Although he devoted his attention 
- essentially to loud-speakers of the hornless 
type, the effects of combined resonances 
were carefully analysed and the response 
curves were given for various forms of 
diaphragm and drive. The designs 
described were based on the assumption 
that the loud-speaker was to be operated 
with a uniform input in which the various 
frequencies were present in their correct 
relative intensities, though in referring to 
the amplifying apparatus it was suggested 
that an ircreased amplification of the 
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There is no room for criticism of the 
design electrically, three ebonite bars 
being employed to give rigid support for 


Fine adjustment of the Cosmos condenser 


is provided by means of an auxili knob 


and pulley. The fine control knob with 

its bearing can be detached from the end 

plate of the condenser and assembled on 

the instrument panel, a useful modifica- 
_ tion in certain receiver designs. 


‘the fixed plates. The plates are securely 
clamped together, a plaited copper lead 
ensuring reliable connection with the 
spindle. 

Excepting the plates, which are of 
aluminium, all metal are of brass 
with a dull nickel finish. The dial is of 
large diameter and the knobs are of new 
and attractive design. 
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THE VARLEY ANODE RESISTANCE. 

In a recent reference to the Varley 
wire-wound anode resistance it was stated 
that the silk-covered resistance wire was 
employed for winding the resistance L 
The Varley Magnet Co. point out, how- 
ever, that bare wire is used, silk 
separated, the winding being carried out 
by the Varley “ Bi-duplex’’ method. 
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“RAVALD ” TUBULAR CONNECTING . 
WIRE. 
ie ie in gauge to No. 16 S.W.G., 
tubu 


ar connecting wire is now available 
from John Moores and Co., Ravald Street 
Works, Salford. A reduction in high- 
frequency resistance as compared with the 
solid conductor is claimed, brought about 
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by the elimination of eddy current losses. 
The walls of the tube are of tinned 
copper. 
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DECKO NEUTRALISING CONDENSER 
Some new features are to be found ìn 
the Decko neutralising condenser, shown 
in the accompanying illustration, a recent 
roduct of A. F. Bulgin & Co., 9-11, 
ursitor Street, Chancery Lane, London, 
E.C.4. ý 
An ebonite tube about ljin. in length 
is used to space the metal end pieces, the 
lower one being mounted on an. ebonite 
base. The capacity charge is produced 


by revolving a threaded’ stem ta which a 


brass disc nearly in. in diameter. is 
attached. Although an” exceedingly 
critical control is required, condensers of 
this type are very often fitted with an 


I 
4 j 
| | | 
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The “ Decke’’ neutralising condenser is 

one of the few types designed for base- 

beard mounting, although this component 

fe invariably behind the 
m 


instrument panel. 

rod is supplied for 

once the condenser is set 
cannot be tampered with. 


adjusting screw having a coarse B.A. 
thread, but in this instance a suitable 
fine thread is employed. 

An ebonite rod with a blade shaped 
end is supplied with the condenser for 
obtaining adjustment, and the correct 
setting 18 maintained with the aid of a 
milled lock nut. 

The ebonite has a polished finish and 
the metal parts are nickel-plated. 


LOUD-SPEAKER DESIGN. 


higher note frequencies was desirable 
when the detector valve is preceded by 
one or more highly selective radio- 
frequency amplifiers due to curtailing of 
the side bands and consequent attenua- 
tion of the higher frequencies. 

A point of importance was the inter- 
ference occurring between sound waves 
emitted simultaneously on both sides of 
a vibrating diaphragm. The overlapping 
of the compressions and rarefactions com- 
ing at the same moment from opposite 
aides of the diaphragm brought about a 
reduction in the amplitude of the sound 
waves. This effect was most admirably 
demonstrated by interposing a screening 
board around the loud-speaker to increase 
the path of inter-action between the waves 


emitted from the two sides of the parch- 
ment diaphragm. The withdrawal of the 
screen resulted in a considerable reduc- 
tion in intensity. 

Directional propagation in which the 
sound is emi in the form of a beam 
was discussed, particularly in its reference 
to preventing inter-action between the 
odd. eneakers and the microphone in 
public address systems. 

The construction of a loud-speaker em- 
bodying the principles dealt with was 
described and subsequently demonstrated, 
and the desirable effecte of tone control 
provided in the amplifier shown. The 
quality of reproduction undoubtedly sub- 
stantiated the arguments appertaining to 
the design. 
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“DOING” THE ACCUMULATOR. 


Sir,—In ‘‘ News from the Clubs ” in your issue of January 
2th I note that you report a ‘‘lecture’’ on “* Doing’ the 
Accumulator’’ by a Mr. L. C. Holton. This gentleman re- 
marks with horror that he has actually seen a garage pro- 
prietor washing down an accumulator with a hosepipe. _ 

Presumably, when Mr. Holton’s own battery requires clean- 
ing externally he carries it tenderly to the bathroom and gently 
washes it with baby soap and a sponge. 

It should be obvious that it cannot harm a battery to hose 
it down if the stoppers are in place. In the business with 
which I am connected, we sometimes receive accumulators for 
charging which have not only to be washed to rid them of 
filth, but we find that the oxygen flame sometimes has to be 
employed to loosen the terminals, and vigorous use of the 
wire brush is necessary before they are fit to put on charge 
+ without the risk of heating and possibly of fire. 

The garage proprietor whom Mr. Holton condemns for hosing 
down the battery was merely doing his duty by seeing that 
it left his handk in a clean and serviceable state. 

Although not personally in the motor trade, I feel that 
attacks of this kind are quite uncalled for, and do more harm 
to the user of accumulators, by misleading him, than to those 
upon whom they are directed. J. B. TAYLER. 
Southport, Lancs. 
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NIGHT EFFECT ON 25 METRE SERIES. 


kinai 
Tego- - 
» 


Sir,—I have for the past few weeks been carrying out ex- 
` periments in the reception of short waves down to 18 metres. 
. 1 have come to the conclusion that the results obtained from 


the following stations are worthy of note :— 
PCMM.—Signal strength at 
ve G.M.T. on 25 metres : 
Signal stfength at 18.00 
G.M.T. on 25 metres: 
R7-8. 
PCLL.—Signal strength at 
ar G.M.T. on 55 metres : 
Signal strength at 18.00 
G.M.T. on 274 metres 
(same transmission): R5-6. 
Unknown station on 25 metres 
at sunset: R9 at Ismailia. 

The above stations have been 
observed on several occasions, 
with identical results. I 
append a diagram of the re- 
ceiver used (one valve). 

I would appreciate it very 
much were any reader of Zhe Wireless World who has had 
a similar experience to communicate with me. 

EDWIN J. ALWAY, A.M.I.R.E. 
(Cpl., Royal Air Force.) 


Di m of Col. Alway’s 
elt wave receiver. 


Ismailia, Egypt. 
14 
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l 
The Editor does not hold himself responsible for the opinions of his correspondents. - 
Cxrespondence shold be addressed to the Editor, “Te Wireless World,” Dorset House, Tador Street, E.0.4, and must be accompanied by the-writer’s name and-adiress. 


PROGRESS OF BROADCASTING—ENGLAND AND 
_. AMERICA COMPARED. 


Sir,—An article in the February issue of the American journal, 
Radio News, dealing with the progress of the wireless industry, 
is not without interest, though, of course, it is founded on what 
can only be called pure guesswork. This guesswork shows 


‘that 17% of American homes are fitted with wireless receiving 


apparatus. In view of the exaggerated claims which they 
make for their position in radio, I think this is rather low. 

Now consider the English figures, which çan be based on 
definite fact. Accepting the American definition of a home 
as consfsting of four persons, there are ten million homes in 
this country which are definitely fitted with one million six 
hundred thousand licensed sets, or 16%. Beyond this, the 
P.M.G. assumes there are a further six hundred thousand un- 
licensed sets, which would bring the total of radio-equipped 
homes up to something like 22%. l l 

It seems to mo to be a clear proof that this shows the advant- 
ages of a well organised system of brọadcasting, for we cer- 
tainly beat the Americans on their own ground. 

Old Bond Street, W.1. ARTHUR C. BANFIELD. 


A QUESTION OF DISTANCE. 


Sir,— Under the heading ‘‘ A Question of Signal Strength ” in 
The Wireless World@bf December 23rd your correspondent, 
H. E. Adshead, refers to my afticle of December 9th, viz., 
‘ Crystal Reception from 5XX."’ 

It is stated that I have measured the distance from Chelms- 
ford to Daventry incorrectly. I presume that the 40 miles 
has been subtracted from 130 miles, thus giving a greater dis- 
tance than Mr. Adshead obtained by measuring from Chelms- 
ford to Daventry. You will notice that in the diagram in the 
article mentioned a definite dimension was not put between 
these two places. I do not pun the measurement given by 
Mr. Adshead, but perhaps if I state how my measurements were 
obtained it will be seen how the difference has originated. 

The distances between that part of Birmingham concerned 
and Daventry, and between Birmingham and Chelmsford, 
according to a Bacon map, were 44 miles and 137 miles respec- 
tively. Using a Bartholomew differently projected map the 
distances were 354 and 126 miles. 

It will be seen that a compromise was made when giving 
40 and 130 miles in the article. Measurements made from 
another Bartholomew map gave: Birmingham to Daventry, 38 
miles ; Birmingham to Chelmsford, 116 miles ; these values agree- 
ing fairly closely with those of your correspondent. I do not 
attach great importance to the discrepancy in the figures which 
are given, and as a matter of fact I hesitated whether or not 
to mention these values at all in the article. Mr. Adshead sug- 

ests that I am not aware that signal strengths received would 
follow a square law. I am not sufficiently pedantic to mention 
in a short article all that I have become acquainted with after 
many years’ study of the subject concerned. 

I purposely refrained from connecting the results which were 
given with any mathematical law owing to the fact that there 
are too many variable and unknown factors to be considered. 

Aston, Birmingham. H. L. CAPE. 
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VALVE-CRYSTAL RECEIVERS. 


Sir,—In The Wireless World of December 30th last, Mr. 
J. W. Canham described a valve-crystal receiver in which the 
usual positions of crystal and transformer primary are reversed, 
and the aerisl inductance is included in the grid circuit of 
the valve. This receiver, as Mr. Canham pointed out, is par- 
ticularly suitable for loud-speaker reception from the local 
station, but the basic circuit can, of course, be applied to a 
receiver for more distant working. One convenient method 
of providing for this is shown in the accompanying diagram, a 
stage of high-frequency amplification being employed without 
disturbing the essential valve-crystal circuit. This arrangement, 
which is described in Radio Engincering Company’s Patent No. 
234,965, covering the basic circuit, permits of closer adjust- 
ment of reaction, and, by reason of the additional tuned cir- 


Modified valve-crystal circuit. 


cuit, will give greaten selectivity. It will be seen that the 
anode of the H.F. valve is coupled through a small condenser 
to the high potential end of the valve-crystal circuit, the anode 
feed current for the H.F. valve being carried through a high- 
frequency choke coil. 

An alternative method of extending the usefulness of a 
receiver embodying this particular valvegrystal circuit has also 
been described in the same company’s Patent No. 230,310, and 
consists in the use of a detector mounted within a telephone 
plug which can be inserted in a jack so connected that when 
the detector is removed the first valve functions as a rectifier 
with a condenser and leak in its grid circuit. The receiver is 
then suitable for headphone reception of distant stations, but 
on replacing the crystal the circuit described by Mr. Canham 
for loud-speaker reception of local broadcast is produced. 

The self-capacities of various types of intervalve trans- 
formers when used in this circuit have been found to vary 
considerably, and with some of the latest types the capacity 
existing between the adjacent turns of the primary and 
secondary windings can be best utilised by-connecting O.P. to 
aerial] and I.S. to grid. In some cases a small condenser not 
exceeding 0.0001 mfd. may be placed between the aerial and 
grid; this is done with advantage when a low resistance de- 
tector of the galena type is used and a large amonnt of 
reaction applied to counteract the heavy damping in the cir- 
cult, or when the valves employed have grids of relatively 
high capacity, as in some of the recently developed valves 
having flattened electrodes. Selection of a suitable transformer 
ratio between the crystal and the grid should he facilitated 
hy the use of an auto-transformer in place of the ordinary 
inter-valve transformer and is particularly useful where it is 
desired to use crystal combinations the impedances of which 
differ considerably. Other minor modifications will no doubt 
be obvious to those readers who have given attention to the 
possible applications of valve-crystal circuit arrangements, and 
the very favourable conclusions reached by writers in The 
Wireless World and Erperimental Wireless on this subject fully 
justify further experimental work in this direction. One im- 
portant advantage which the circuit described by Mr. Canham 
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possesses is its immunity from interference caused by electric 
light mains and kindred disturbances; this is mainly due to 
the absence of any large collective capacity across the grid 
and filament of the valve. Ft will be noticed upon examining 
the circuit that both the aerial and filament are substantially 
at zero low-frequency potential, & condition not easily realised 
in conventional reflex circuits. E. A. B. SNOADEN. 
Southfields, 8.W.18. Radio Engineering Co., Ltd. : 


SLOW MORSE TRANSMISSION. 


Sir,—With reference to the letter of Mr. E. H. Robinson 
(G5YM) in your issue of October 7th, I should like to state 
that, although I have been an operator for the last seven and a 
half years, it was only on reading that letter that I learnt 
that “SOS is sent at five w.p.m. by international rule.” 
However, in Appendix X. to the P.M.G.’s: Handbook for 
Wireless Operators it is stated that ‘‘the following special 
arranzements . . . are additional to the International Radio- 
telegraph Regulations,” and about half-way down the page, 
under heading “ Distress Signal,” is the following :—‘‘ The first 
SOS signal should be transmitted at a speed equivalent 
tə about five words (t.¢., about eight repetitions of 
= = =- ——— = = ~} per minute, special attention being 
given to the. sending of long clear dashes.’’ 

It is not clear whether Mr. Robinson means that the call is 
made at a slow speed to attract the attention of operators, the 
majority of whom can read up to 30 w.p.m., but I feel I must 
say, in justice to all operators, that such is not the case. The 
slow call is primarily for the benefit of the ‘‘ watchers,” who on 
some ships take the place of fully qualified operators dunng 
the periods when the latter are not on watch. 

A PROFESSIONAL BRASS-POUNDER. 

Buenos Aires, Argentina. 


THE WORK OF THE AMATEUR. 


Sir,—Your correspondents, ‘‘C.W.B.,’’ Captain Eckersley, 
and others of like mind have missed the main point with regard 
to amateurs. These are of two classes :—(1) Research workers 
with adequate qualifications, (2) constructors engaged in 3 
scientific hobby, making improvements, etc. The first class 
requires no comment; the second exists for the joy of à 
creative intellectaal hobby. Such amateurs usually possess a 
knowledge of physics, etc., of Matriculation or Intermediate 
standard. I eategorically deny ‘‘C.W.B.’s”’ statement that 
they are chiefly concerned in receiving broadcasting cheaply. 
Nine-tenths of their time is engaged in constructing, and the 
broadcasting is of secondary importance. This class—educated 
electrically—is here to stay, and should not be confused with the 
small minority of profit-making constructors, whose conduet 8 
to be condemned. : 

Further, the tradesmen, for whom I presume Capt. Eckersley 
speaks (or writes), have overlooked a small fact. The public 
does not exist simply to supply them with delectable profits. 
On the contrary, the tradesmen exist to satisfy the public’s need. 
The trader who attempts to sell things unrequired—exor- 
bitantly priced multi-valve sets, for example—to the public will 
speedily find himself in the bankruptcy court. 

The ovinions of our leading component makers would be 
interesting to know. 

Your delightfully curt correspondent, 
a Pelmanist! 


Harlesden, N.W.10. 


Mr. Beamish, is surely 
L. H. ASHLEY. 


SURFACE INSULATION OF EBONITE. 

Sir,—With reference to the article in The Wereless World 
of January 20th regarding surface insulation on ebonite panels, 
it may interest you to know that our Regal polished ebonite 
is entirely free from surface leakage, and, moreover, the air 
is obtained without the use of tin foil, a special process being 
used to obtain the finish on the sheets. mm 

We enclose copy of test made by the National Pano 
Laboratory on this material, and we enclose a small sampte 
for your inspection. For SPICERS, LTD. 

London, E.C.4. F. Walker, I.M. Dept. 
[An examination of the N.P.L. Test Report referred to shows 


that the surface resistivity is so high as to preclude the 
possibility of any surface leakage.—Ep.} 
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SPEECH AMPLIFIER DESIGN. 


Sir,—I was very interested in the article by Dr. McLachlan 

n `“ Speech Amplifier Design ’’ in the issue of The Wireless 
Vorld for January 13th. 

In regard to the best mode of coupling the loud-speaker in 
the anode circuit of the last valve, I have found that, for 
high-resjstance instruments, the choke-capacity. feed method, 
coupled as the accompanying diagram shows, to be about the 
most useful from the practical point.of view. In addition to 
the usual advantages of this feed, it puts the loud-speaker and 
its leads at earth potential, thereby minimising the chance of 
a shorted high-tension battery 
when long leads are used. If, 
when the electric mains are 
used for high tension, the loud- 
speaker lead is connected direct 
to the earth lead, a short cir- 
cuit becomes still more remote. 

The two fixed condensers A 
and B control the exaggeration 
of frequencies, ‘1t.¢., apparent 
pitch, similar to the diagrams 
in his Fig. 8. At the bottom 
of these he states that “a re- 
duction in the value of the con- 
denser (d), which is in parallel, decreases the high tones. 
Surely this is incorrect. With no condenser (in parallel) there 
at all, the high tones will be at full strength, but when a 
condenser is put across the speaker terminals the high tones 
will be weakened until, as the condenser is increased in value 
up to about 0.05 mfds., only the lowest tones will be audible. 

I find that decreasing the value of the series condenser A 
is a much better method of exaggerating the high tones than 
the method of shunting the speaker with a high resistance or 
a choke, as is sometimes recommended. There seems to be 
little weakening of the low tones until A becomes smaller than 
0.25 mfd., but by the time 0.005 mfd. is reached the tone 
has become very ‘thin and high. Accordingly the correction 
values seem to lie between these two points. 

It is not intended that a small value at A and the shunt 
condenser B should be both used at once, though this occasion- 


Suggested loud-speaker feed 
circuit. 
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ally makes a good method of weakening the output (i.e., de- 
creasing both high and low tones simultaneously) when it is 
desired to do this without altering any of the other working 
characteristics of the ‘whole receiver. 

The impedance of the choke does not seem to be very 
critical in practice if one uses a D.E.5 or a B.4 valve in the 
last stage, but if a valve with a higher impedance is used the 
impedance of the choke must bo watched carefully. 

I shall be very interested in future articles on this subject, 
and in wishing The Wireless World a continuation of its suc- 


cesses, I would add that it is articles of this character that 


make "the paper what it is. 
Trusting that this may he of interest to your readers, 


Preston, Lancs. J. M. TOULMIN. | 


S 
MORSE RECEPTION. 


Sir, —I was very interested to see your remarks under the 
heading ‘‘ An Unexplored Field ” in the current issue of The 
Wireless World aad Radio Review.’ ~: 

I am one of those who get most enjoyment oat of Morse. 

I only had that to listen to in the days before Captain 
Eckersley was saying ‘‘ Two emma toc, Wr-r-r-rittle calling,” 
and have never lost interest in it. I have a tuner for coils, 
and coils up to 50,000 metres, a specially se!ective 300, 450 and 
600 metre tuner for spark for my own use, and a Daventry 
tuner for the use of the family while I am away. I use a 
separate heterodyne for C.W. reception, and log much of the 
traffic between ships and Devizes on 2,100 and 2,400 metres” 
C.W., also on 600 metres, and have several times intercepted 
and listened to the finish of SOS calls on 600 metres. 

I also have a home-made Morse inker (syphon type) which 
works very well on the high-speed traffic from and to Ongar. 

Other interesting traffic includes Admiralty messages on 3,000 
metres, aviation traffic messages on 1,400 metres, and ‘Air 
Ministry traffic with GHA. 

I think all the above is far more interesting than listening 
to entertainment, etc., besides being good exercise for the ears, 
eyes and brain. W. G. PHILPOTT. 

Appledore. Kent. 
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EXPERIMENTAL TRANSMITTING STATIONS. 
Additional Call signs to the supplementary list to the “ Wireless Annual for Amateurs and Experimenters,”’ 1926, which we 


URUGUAY. 


. R. Polero, 18 de Julio 1954. 

. Leborgne, Luis B. Cavia 2788. 
A. Marroche, G. Ramirez 1870. 
G. Pozzoli, 25 de Mayo 232. 

o Nores Justicia 2149. 

ernández, Durazno 1665. 

C. 1 Rubio, Mazzini 3141. 

J. Bervtervide, arr 672. 

F. Garvia, Cerrito 4 

C. Butler, San Tost 838 

C. Piazensa, Avelino Miranda 2: HiL 

J. y A. Morelli, Canelones 982. 


W. Figueira, Magallanes 1070. 
Gáłvez, Ni < 
E. Fernández, 


P. Pose, Cerro Largo 1184. 

J. P. Greco, Uruguay 1121. 

A. V. Guerra, Rio Negro 1432. 

. Parodi, Buxarco 600. 
Montaldo, 8 de Octubre 3035. 
. Elena, Garibaldi 2965. 
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. Moscatelli, Fomento 19. 
. Baranda, Defensa 1056. 


„C. aoi. Gral. Urquiza 2528. 
Av, ate 2218. 
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Zamora, Chucarro 58, 
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Zo 
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Joaquin Requena 1455. 


included in last week's issue. 


Radio Larrañaga—E. Legrand, Larrañaga 140. 


Radio Maroñas—P. Villamil, G Flores 7058. 
Radio Victoria—M. Gonzalez, Dante 2354. 
Radio Pavsandi—Aragunde, Chana 1834. 


Palmitas. 
La Calera. 


DEPARTMENT OF SORIANO. 
A. Fernandez Govechea, Palmitas, 
Alberto Urtubey, Drable. 


DEPARTMENT OF TACUAREMBO. 


Radio Chanha—Aragunde, Chand 1834. alli 
Radio Blandengues— J. Peña, G. Flores 2881, CK 15 AnH Gali Paso delos Toros, 
Radio Minas—R. Walder, Minas 1721. SOUTH AFRICA. 
Radio Canelones—I. Colombo, Canelones 1982. Addi Stations since 27th January. 
Radio Bella Vista—-E. Ledoux, Canelones 61. A6K H.J. Wilson, Hilrise, Meyerton, Transvaal. 
Radio Yaguarón—R. Mauriño, Yaguarón 1798. A 6L R. I. Beckley, 79, Auckland Av., Auckland 
Ratio América—A. Camogli, Cerro Largo 2157, Park, Johannesburg. 
Radio Capurro—R. Casabó, Capurro 57. AGM C.P. Beckley, 79, Auckland Av., Auckland 
Radio Sayago—E. Bravo, Sayago. Park, Johannesburg. ( Portable. ) 
Radio Artigas—O, Domenech, Canelones 1622. A 60 G. W. Smits, Estancia Estate, Hendrina, 
Radio Unión—H. Cabral, 8 de Octubre 2769. E. Transvaal. 
Talleres de D. Bosco. A GP B F. Olsen, 28, King Edward Rd., Bloem- 
ontein, 
DEPARTMENT OF SAN JOSE. A@Q — A. Davidson, c/o D. R. Boyce, Orange Grove, 
No.1 = A. Daverde. Greenwood Park, Durban. 
No.8 Santiago Vivas. AGRE. Thorne, 3rd Av., Fishhoek, Cape Province. 
No.3 RB. Garcia. A 6S J. H. Cliff, “ Alice Grange,” Pietermaritzburg. 
No.4 Santiago Brucoleri. AGT The Registrar, University of Stellenbosch, 
No.6 J. Saquieres. Stellenbosch. 
No.6 — PE. Borzone. A 6U P.E. Card, 9, Signal Hill, East London. 
A 6y R. J. Holmes, 21, 1st Infantry Lines, Roberts 
DEPARTMENT OP CANELONES. Heights, Transvaal. 
Canelones 1. P. Ferrari, AGW A.S. Faull, 16, Main St., Strand, Cape Town. 
Canelones 2. C. Vidal y Vidal. A 6X W. H. Bowles, Erf No. 109, Piet Retief. 
R H. “Espiga. A6Y R.E. S. Smith, 6, Sussex Rd., Observatory, 
1106 de Santa Rosa, G. Pertuso Santa Rosa Cape Town. 
Colegio del Manga. Manga. A6Z — H. Betts, Queensville, Queen’s Rd., Sea Point. 
A7A D.R. Boyce, Orange Grove, Greenwood Park, 
DEPARTMENT OF COLONIA, Durban. 
Dr. Arribillaga, Carmelo. A 7B R. N. Perrott, ‘ Hifod,” 1st Av., Walmer, 
RJ E. Jucle, C. Piamontesa. Port Elizabeth. 
C1 E. Vols, Tarariras. A 7C A. E. Neseman, 13, Medusa St., Kensington, 
Johannesburg. ` 
DEPARTMENT OF SALTO. A 7D H. J. Buckley, “ Longacres,” Lot 5, Little 
1000 F. Giordano. Amamzimtoti, Natal. 
ATE C.M.C. Bone, Bulawayo House, Celliers St.» 
DEPARTMENT OF DURAZNO. Pretoria. 
RHE R. Evangelist. ATF  R. Suttner, 39, Ockerse St., Johannesburg. 
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‘TECHNICAL TERMS: 


ancora [| 


Definitions of Terms and Expressions commonly used in Wireless 
7 Telegraphy and Telephony. 


ie ube This section is being continued week by week and will form an authoritative work of reference. 


ia 


Spark Freqnency. The number of sparks 
passing pe second in a spark trans- 
mitter. is determines the pitch of 
the note heard in the telephones at the 
receiving station. 


Spark Transmission, The sending of 
Morse signals in wireless telegraphy by 
trains of damped oscillations induced in 
the serial circuit by shock excitation 
from a series of sparks passed between 
the electrodes of a suitable discharger 
connected in an oscillatory circuit. 


Spark Gap. A small air space between 
two conductors or electrodes and across 
which a spark passes when the voltage 
becomes sufficiently high to break down 
the insulation of the intervening air. 
Usually provided as a_ protection 
against excessive voltages; e.g., a spark 
gap or safety gap is often provided 
between the leading-in wire of an aerial 
and the earth wire as a protection 
against lightning. 

Specific Conductance or Specific Conduc: 
tivity. The reciprocal of specific re- 
sistance, i.e., the conducting power of 
a substance in mhos per centimetre cube 
or per inch cube. 


Specific Inductive Capacity (S.I.C.). A 
measure of the extent to which a di- 
electric permits electrostatic lines of 
force to pass through it. The S.I.C. of 
a material is defined as the ratio of the 
capacity of a condenser with that 
material as dielectric to the capacity of 
another condenser of identically the 
same shape and dimensions with dry 
air at normal pressure as the dielectric. 
A vacuum has the lowest S.I.C., being 
about 0.9985, whereas that of pure 
water is about 81 at 170 C.. The S.I.C. 
of mica varies from 4 to 8, according 
to the quality. 


Specific Gravity (of accumulator acid). 
The ratio of the mass of a given volume 
of the acid to the mass of an equal 
volume of water. The statement that 
the specific gravity of the acid is 1.2 
means that the acid is 1.2 times as 
heavy as water. 


Specific Resistance. The resisting pro- 
perties of a material expressed as the 
resistance of a conductor of unit length 
and of unit cross section, $.e., the re- 
sistance measured between two opposite 
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faces of a cube of the material, the 
sides of the cube being of unit length 
and the current distribution through it 
uniform. It is usually expressed in 
microhms per centimetre cube or per 
inch cube. Another name, probably 
more suitable, is ‘‘ volume resistivity.” 
The specific resistance is useally de- 
noted by the Greek letter p. 

If l is the length of a conductor in 
centimetres, a its cross sectional area in 
square centimetres, and p is the specific 
resistance in ohms per centimetre cube 
at a given temperature, then the resist- 
ance of the conductor is given by 


R=p—ohins at that temperature. See 
a 
TEMPERATURE COEFFICIENT. 


Speech Amplifier. A low-frequency ampli- 
fier for increasing the strength of speech 
signals in a wireless receiver, etc. See 
LOW-FREQUENCY AMPLIFIER. 


Sp. Gr. Abbreviation for specific gravity. 


Square Law Condenser. A variable con- 
denser in which the plates are of such 
a shape that the capacity is proportional 
to the square of the angle of rotation of 
the dial from the zero position. Used 
for tuning in cases where it is desired 


Square Law Condenser. 


that the change in wavelength shall be 
proportional to the change in condenser 
reading, thus preventing the crowding 
of the lower values of wavelength at 
the lower end of the scale. Particularly 
useful in wavemeter construction. 


S.S.C. Abbreviation for single silk 
covered. 

Stand-Bi. A change-over switch is some- 
times provided in a _ loose-coupled 


receiving circuit enabling the detector 
to be connected either directly to the 
aerial cirenit, giving comparatively fiat 
tuning, or to the secondary circuit for 
sharp tuning. The former is termed 
‘“‘stand-bi’’ position, and facilitates in 
the searching for signals. Once the 
desired signal is found the detector 1s 
switched over to the secondary circuit, 
or ‘‘tune’’ position as it is called, m 
order to get greater selectivity. 


Standard Condenser. A condenser, either 
of variable or fixed capacity, specially 
constructed to be free from losses and 
to have a constant calibration. For 
wireless measurements standard con- 
densers always have air dielectric. 


Standard Wire Gauge. A series of num- 
bers by means of which the diameters 
of wires are legally denoted in Great 
Britain, the sizes of wires being in 4 


regular progression for successive 
numbers. No. 1 is 0.3in. in diameter, 
and No. 50 is 0.00lin. in diameter. 


Other wire gauges are the Birmingham 
Wire Gauge (B.W.G.), also used to è 
certain extent in this country, 

the Brown and Sharpe Wire Gauge used 
in America. 


Ce he ee eI oe See ee eee oe) ee 


The following are the correct solutions : 
for “The Wireless World” Hidden : 
Advertisement Competition for January : 

20th, 1926. 


: Clue No. Name of Advertiser. Page ; 
: Ir Nelson Electric Co., Ltd. a .æ. 23 : 
2 Brandes, Ltd. .. P ee ee u f 
3 Reflex Radio Co., Ltd. =: ¿s 2I 
4 Telsen Transformers .. hie .. 23 
5 A. J Stevens & Co. (1914) Ltd. .. 13 
6 Halladay’s Ltd. .. “a ae .. ili 


The prizewinners are as follow: 
W. Smalley, London, N.16 .. . 
G. M. Pargiter, Percy Main, North- 
umberland ae we vig ke ip 
S. R. Nicholls, London, S.E.26 .. £I 
Ten shillings each to the following four: : 


. W. Mann, Mytholmrosd, Yorks. 
. W. Moffat, Birmingham. 

C. E. White, Bournemouth, 

G. E. H. Rawtins, Bembridge, 1.0.W. 
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"The Wireless World” Information Department Conducts a Free Service of Replies to Readers’ Queries. 


Questions should be concisely worded, and headed ‘‘ Information Department." | 


Each separate question must be 


accompanied by a stamped addressed envelope for postal reply. 


Using a Double-reading Voltmeter. 


lam building a three-valve set consisting 
of a conventional detector valve cir- 
cuit employing the usual system of 
rectification with reaction on to the 
aerial coil followed by two stages of 
transformer-coupled E.F. amplifica- 
tion, my main object being to obtain 
plenty of volume coupled with purity 
on the gtations that are well within 
my range with 
degree of reaction. In order to 
ensure purity I have equipped myself 
with the proper types of valves in 
.both detector and L.F. stages, the 
transformers being specially chosen 
to work with the valves. I have 


also a double reading voltmeter with 


a common negative terminal wiih 
eccle readings of 0-6 volts and 0-120 
volts, I desire to arrange switching 
on my panel so that I can measure 
the voltage of my accumulator and 
dso measure accurately the voltage 
obtainabZe at each H.T.+ tapping in 
order to ensure that correct H.T. 
toliages are sufficient to each valve. 
A.W.R. 


The arrangement of switching the volt- 
meter in the manner which you suggest 
is perfectly feasible, and we give in 
Fig. 1 a diagram of the necessary con- 
nections to effect this result. - You will 
need a double-pole, double-throw switch, 
which may be of the “Utility” or 
similar type, and also a selector switch 
and nine studs. By placing the double- 
pole switch to the left the voltage of the 
accumulator will be indicated, the low- 


only a moderate ` for the low-resistance winding. 


resistance side of the voltmeter connect- 
ing dire¢tly across the accumulator and 
indicating its voltage. It should not be 
forgotten that in order to obtain a cor- 
rect indication of the voltage of the 
accumulator the test must be made when 
it is actually lighting the valve filaments. 
Upon throwing over the double-pole 
switch to the right the high-resistance 
winding of the voltmeter is substituted 
It might 
be thonght by many that this operation 
could be performed by a single-pole 
switch, but a moment's thought will 
indicate the impossibility of this. With 
the selector switch on the first stud, of 
course, the voltmeter will be in the 
“off” position. Upon moving the switch 
to the third stud, the voltage being 
applied to the detector valve will be indi- 
cated, the fifth and seventh studs giving 
the readings of the first and second L.F 
amplifiers respectively. The purpose of 
the ninth stud and the additional H.T. + 
terminal is to enable a reading to be 
taken of the total voltage of the H.T. 
battery. Suppose, for instance, you were 
using a 120-volt H.T. battery, and the 
highest H.T.+ tapping“applied to the 
set were 110 volts, the extra H.T. ter- 
minal should be connected to the 120-volt 
wander plug socket of the battery, and 
then an indication could be obtained of 
the total voltage of the battery. It is 
extremely usetul to make use of a 
selector switch in conjunction with a 
voltmeter in this manner, in order to 
correctly adjust the H.T. voltages sup- 
plied to the valves, and this more 
specially applies when special circuits are 


HT. + 


Fig. {.—Double-range voltmeter connected in three-valve receiver to indicate 
volt age of L.T. battery and of each H.T. tapping. 


used involving the necessity of the use of 
definite H.T. voltages on different valves, 
such as in a superheterodyne receiver, 
since, of course, the system is applicable 
to any number of valves. In the case of 
a new H.T. battery the different wander 
lug sockets are marked with the dif- 
erent voltage values, and adjustments 
can be made in this manner, but after 
a comparatively short period of use the 
voltage of the battery drops, and thus 
figures are then entirely misleading. 
The reason for the use of alternate blank 
studs is’ to prevent sections of the H.T. 
battery being short-circuited when the 
switch is passing from stud to stud, 
since, of course, the switch is then 
momentarily in contact with two studs 
simultaneously. 
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Obtaining H.T. from Mains with an 
Earthed Positive. 


I have recently tried out an arrangement 
for obtaining H.T. from D.C. mains 
using a 2 mfds. condenser in the 
eurth lead. Every satisfaction was 
obtaincd by this method, but I was 
rather puzzled as to the reason why 
it should work, since the positive 
main i8 earthed. Later I substituted 
an ordinary 60-volt H.T. battery, 
still retaining the condenser in the 
earth lead, and earthed the H.T.+ 
terminal, and reception was perfectly 
normal. I fail to see how a receiver 
can function with the H.T.+ ter- 
minal at earth potential, and an 
explanation will oblige. J.J.M. 


The results you have been obtaining 
are quite normal, and the explanation is 
quite simple. As you are aware, in the 
conventional receiver, the H.T. — is con- 
nected to earth, and therefore the posi- 
tive terminal òf the normal H.T. battery 
is 60 volts above earth potential, but 
only with respect to D.C. At all times 
the positive terminal of the H.T. batter 
is just as much at earth potential with 
respect to both H.F. and L.F. as is the 
H.T. — terminal, since the 1 mfd. con- 
denser acts as a complete short circuit 
to both H.F. and L.F., but not, of 
course, to D.C. It will be seen, there- 
fore, that it is quite irrelevant whether 
or no the positive main is earthed except 
that a 2 mfds. condenser must be placed 
in the earth lead in order to prevent the 
mains being short-circuited. When we use 
a tuned anode coupling it is important to 
connect the moving plates of the anode 
tuning condensers to H.T.+ and not 
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the fixed plates, since then the moving 
plates will be at earth potential with 
respect to H.F. as is also the hand of 
the operator, although, of course, the 
moving plates will still be at high 
po with respect to D.C., which, 
owever, is immaterial from the point of 
view of hand-capacity effects. 


oo0o 
A Question of Switching. 

I am constructing a receiver using the 
circuit given in reply to “ S.W.B.” in 
your Desember ad issue, but wish 
to be able to cut out the H.F. stage 
when listening to the local station. 
I propose to join the grid of the 
H.F, valve to the junction between 
the two fixed condensers, at the same 
lime, of coursé, turning out the fila- 
ment af the U.F. value and removing 
the grad. coil of the detector valve. 
Your criticism, of my proposal would 
be esteemed. > ' EM. 

This method would be quite in order, 
were it only proposed to make use of 
grid rectification, but a moment’s glance 
at the diagram will reveal the fact that 
on switching over to anode rectification 
the receiver would become more or less 
inoperative, since negative bias would be 
applied to the grid of the detector. -If, 
on the other hand, the grid coil were 
not removed, we should have two aerial 
tuning coils in parallel. The difficulty 
can be quite easily surmounted, however, 
by connecting across from the grid of the 

H.F. valve to the position between the two 

condensers, and turning out the filament 

of the H.F. valve as you suggest, but it 
is the aerial tuning coil which must be 
removed, and then, of course, the grid 
coil of the detector valve will function 
as the aerial tuning coil. Of course, the 
value of this coil will have to be 
adjusted, since it now has the effect of 
the aerial capacity and inductance added 
to it, and a size smaller coil will be called 

for; that is, a No. 35 instead of a No. 50 

in the case of the local station, or a 

No. 150 instead of a No. 250 in the case 

of Daventry. It should, however, be 

pointed out that when using anode recti- 
fication it is advisable, even on the local 
station, that the H.F. stage be not 
eliminated, since this method of rectifica- 
tion demands a fairly steady input in 
order to operate efficiently. 

ooo0oo 


An Economical Superheterodyne. 


I am desirous of building a superhetero- 
dyne receiver, but wish if possible to 
restrict the number of valves to four. 
I do not, if possible, wish to make 
use of a harmonic oscillator, nor to 
include a crystal, and am also 
desirous of operating a loud-apeaker. 

T.R.D. 


Since you wish to restrict the number 
of valves to four, and wish at the same 
time to dispense with a crystal, it is 
obvious that great thought will have to 
be exercised in the design of the instru- 
ment. Two of the valves, of course, 
must be used as detectors, but we can 
fortunately avoid the use of a separate 
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oscillator valve without employing the 
harmonic system to which you_ object. 
It is scarcely worth the trouble to con- 
struct a “‘ superhet.” embodying only one 
stage of intermediate frequency, and so 
it is obvious that both remaining valves 
must be included in the intermediate 
amplifier. If, however, we are to operate 
a loud-speaker it is necessary to include 
a stage of L.F. amplification, and as we 
have no remaining valve for this pur- 
pose it is necessary to reflex one stage of 
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the dual valve has to deal. A suggested 
value is about 3,000 metres. It will be 
found that this wavelength is sufficiently 
low to avoid interfering .with the L.F. 
duties of the valve, and at the same time 
sufficiently high to be really effective. It 
should be pointed out that a superhetero- 
dyne with only two intermediate stages 
is a perfectly practicable proposition, 
and in average hands will frequently per- 
form ter feats of distance than one 
with three H.F. stages, owing to the fact 
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Fig. 2.—Four-valve superheterodyne receiver. 


the intermediate amplifier. It is, of 
course, perfectly feasible to do this, but 
it is distinctly advisable that the wave- 
length of the intermediate amplifier be 
kept lower than the customary 5,000 to 
10,000 metres, in order to keep as wide a 
difference as possible between the inter- 
mediate frequency and the low-frequency 
components of the current with which 


BOOKS FOR THE 
WIRELESS EXPERIMENTER 


Issued in conjunction with “‘ The Wireless World.” 


“THE AMATEUR’S BOOK OF WIRE- 
LESS CIRCUITS,” by F. H. Haynes. Price 
3/6 net. By Post, 4/-. 

* TUNING COILS AND METHODS OF 
TUNING,” by W. James. Price 2/6 net. By 
Post, 2/10. 

** WIRELESS VALVE RECEIVERS AND 
CIRCUITS IN PRINCIPLE AND PRAC- 


TICE,” by R. D. Bancay and N. ASHBRIDGE, 


B.Se. Price 2/6 net. By Post, 2/10. 
WIRELESS VALVE TRANSMITTERS 
—THE DESIGN AND OPERATION OF 
SMALL POWER APPARATUS,” by 
W. James. Price g/- net. By Post, 9/6. 

* DIRECTION AND POSITION FIND- 
ING IN WIRELESS,” by R. Kren, B.Eng. 
Price g/- net. By Post, 9/6. B 
“THE RADIO EXPERIMENTER'S 
HANDBOOK,” Parts: & 2, by P. R. Courszy, 
B.Sc. Price 3/6 net. By Post, 3/ro. 


Ottatnable by post (remittance with order) trom 
ILIFFE & SONS LIMITED, 


Dorset House, Tudor St., London, E.C.4., 
or of Booksellers and Bookstalls 


that it is more inherently stable than one 


-having three stages, and does not need 


the same degree of “holding down” by 
positive grid bias applied to the grids 
of the valves. It will be found that 
when using two stages only it is only 
needful to use potentiometer control of 
the grid of the first intermediate valve. 
This is an important point, since it must 
be remembered that we must on no 
account apply positive bias but negative 
bias to the grid of the succeeding valve, 
owing to the fact of it acting as an L.F. 
amplifier. With regard to the construc- 
tional details of the oscillator grid and 
plate coils, to cover a wavelength of 
250-500 metres they should be made as 
follows :—Obtain a 4in. length of ebonite 
tube 24in. in diameter, winding thereon 
eighty turns of No. 24 8.W.G. enamelled 
wire, a tapping being taken at the centre. 
This will (is the grid coil. The plate 
coil should be wound on a cylindrical 
ebonite former ljin. long by. 13in. in 
diameter, and should consist of ninety- 
five turns of No. 38 D.C.C. wire. The 


plate coil former should be mounted on 


a spindle at one end of the grid coil 
former and made rotatable .in order to 
vary its coupling with respect to the grid 
coil. With regard to the intermediate 
transformers, they may be either pur- 
chased or home constructed, the details 
as to the number of turns depending on 
the actual wavelength which you decide 
upon. Acomplete diagram of connections 
is given in Fig. 2 | 
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laid on to the house, a crystal set may be prefer- 
ON BUYING A SET. able, provided the distance from the broadcasting station 


A GLANCE at the pages containing the special is not too. great. 
feature of this issue, which constitutes a Buyer’s P 
Guide to camplete sets on the market, is quite suffi- The Choice of a Valve Set. 
cient to make anyone realise that it is no easy matter It is always difficult to advise in the matter of the choice 
to pick out a set for one’s own use of a valve set, especially as ex- 
or to undertake to help a friend perience shows that people who 
in the choice, even if the con- come for help in the selection 
sideration of how much to spend seldom really know what they 
has already been decided. want themselves if they have 
There is to-day an enormous never owned a set before, and have 
variety of sets with a very wide not had the opportunity of know- 
range of prices. It is not pro- ing what there is to hear. 
posed here to enter into any dis- It is, of course, a mistake to 
cussion as to the merits of, the recommend a super valve set to 
products of different manufac- people who are really only in- 
turers, but merely to discuss the terested in quality reception from 
principal points which should be the local station. If the location 
taken into consideration in the is mear enough for good crystal 
selection of a set under varying reception a convenient arrange- . 
circumstances. In most cases the ment where loud-speaker repro- 
amount to be spent on a set will duction is required from the local 
decide the limits of ambition, but station is to add a one- or two- 
having. got clear on that point valve low-frequency amplifier to 
probably the next most important the crystal set. 
thing is to consider the location Next, it should .be remembered 
of the receiver and decide whether that if you are located at no 
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telephone or loud-speaker repro- TE eee ee 935 greater distance than two or three 
duction is wanted. Reapers’ Prosrems .. .... .... 237 miles from your local station it 


will not be the simplest of valve 
vee Pete: CTT TTT ry Try ryyyyy) sets which will give you reception 
The crystal set should not be from a second station, because the 
despised because of its simplicity and cheapness. There simple valve sets will not be selective enough to cut out 
are many occasions when the crystal set should be the local station so that others can be received. 
recommended in preference to a valve set, as, for instance, Those most fortunately situated for the choice of 
in the case of old people or invalids who would never programmes are those whose 4ocation is such that they 
use wireless af all if they thought that it involved are more or less equi-distant from two or more stations 
the care of batteries and recharging of accumulators. and can then, with a three-valve set where one valve is 
Then, again, if there is no convenient means avail- acting asa high-frequency amplifier, expect to get a choice 
able for accumulator charging and electricity is not of stations without mutual interference because no one 
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of the stations will be too powerful to be rejected from 
the wavelengths on which the others are working. 

Many people who Fave not had experience get the im- 
pression that a super set, by which is meant one of five 
valves or over, ought to give them a choice of most of the 
programmes in Europe, or, at least, a very fair propor- 
tion of them, and that the reception will be good enough 
to be enjoyable at all times; but as things stand to-day 
one is forced to be considerably more conservative in an 
estimation of the possibilities of a super set. The best 
of the super sets to-day should be able to guarantee you 
a choice of four and perhaps, with good luck, five 
different programmes each evening, but not entirely with- 
out interference, so that super sets can scarcely be recom- 
mended to people who want to use their receiver as a 
means of entertainment, expecting much the same kind 
of thing they would get from an attendance at a concert 
or a lecture. 


Limitations of Super Sets. 


The people who will appreciate super sets are those 
who, in addition to getting their local station and 
Daventry with excellent quality, are yet sufficiently in- 
terested in wireless for its own sake to derive satisfaction 
and enjoyment from being able to listen-in to the foreign 
and other distant programmes, and are prepared to put 
up with the occasional or, in some instances, frequent, 
interruptions which will result from Morse transmissions, 
atmospheric disturbances, local interference from oscil- 
lators, and so forth. But the taste for distant reception 
is undoubtedly on the increase, and most people feel that 
they have been adequately rewarded if they can hear 
clearly two or three items from foreign programmes each 
evening. 

In recommending a super set it must be remembered 
that the initial cost is considerably greater than for one 
which will give good reception from the local station and 
Daventry alone, and before persuading anyone to acquire 
a set of that description, it is well to make quite sure 
that its limitations as well as its capabilities are fully 
recognised, and that it will not, after a short while, 
be merely a source of disappointment because the owner 
really only wanted a means of entertainment, and derived 
no permanent enjoyment from distant reception. 

Now, as regards the operation of loud-speakers, there 
seems to be a good deal of misunderstanding amongst the 


public, partly, we are afraid, due to the-lack of 
explanatory literature with the apparatus sold by 
manufacturers. 


Loud-Speakers and the Amplifier. 


One of the most common sources ot failure or ineffi- 
ciency of wireless sets to-day is due to the well-advised 
employment of low-impedance power valves, but neglect- 
ing meanwhile to realise that such valves are a consider- 
able drain on the high-tension battery, especially if the 
grid bias to the last stages of the amplifier is insuffi- 
cient. It 1s quite unsatisfactory to use the ordinary type 
of dry cell of very small dimensions with power valves, 
because it can only have a limited life. If power 
valves are used (and we would naturally recommend that 
they should be employed for loud-speaker reproduction 
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wherever possible), then the H.T. battery should be of 
ample dimensions so that it can deliver six milliamps. of 
current, or whatever may be required of it, without putting 
an altogether disproportionate strain upon its resources. 
Where possible for good loud-speaker work with low- 


impedance valves, it is better to use accumulator high- 


tension batteries, or, alternatively, to supply the valve 
current from the house-lighting mains if electricity is 
available in the house. No valve set, however carefully 
designed, must be expected to give a good performance 
unless all the circumstances are in its favour. Just the 
same remarks apply in the case of a good many types 
of loud-speaker at present on the market. Not every 
loud-speaker can be expected to work at the end of any 
amplifier, and at least one particular make of loud- 
speaker on the market to-day is probably not achieving 
the popularity which it deserves simply for the reason 
that the average user is not employing it under the proper 
conditions which it should be the business of the manu- 
facturer to stipulate quite clearly in instructions issued 
with the instruments when sold to the public. 

In these days, when the facilities for demonstration 
have so increased, one would not recommend that a set 
should be bought, particularly an expensive super set, 
without the opportunity first being taken of hearing it 
demonstrated, and the demonstration should preferably 
be given in the location where the set is to be used because 
one can never be quite sure that local causes of inter- 
ference may not exist which would render the use of 
a super set impracticable. ‘There are, as a good many 
people have learned to their sorrow, certain artificial 
causes of interference,.as, for example, from local elec- 
trical machinery, which the user of a wireless set may 
be powerless to cure on his own account, and equally 
unable to get remedied at the source. 

Finally, as a word of advice in the selection of a set. 
Never let external appearanccs take too large a part in 
influencing the choice, because some of the best sets on 
the market to-day are by no means the best looking from 
the outside ; and, again, expensive cabinets and beautiful 


finish may often hide bad design and poor workmanship 


within. 
Standard Specification. 


No doubt the time will come when every set will be 
definitely rated in such terms that the limits of its per- 
formance can be estimated without actually testing the 
set, provided that the manufacturer guarantees the speci- 
fication. We shall no doubt get down eventually to arti- 
ficial means of estimating the percentage of selectivity. 
efficiency, quality, and sensitivity (which, of course, wil! 
include range of reception), and there will also be taken 
into account in the specification of every set its economical 
rating, from the point of view of battery current con- 
sumption, both for high-tension and low-tension. At 
present no standard of measurement has been set up, 
although some attempts to arrive at an approximate result 
have been made in the United States of America. Some 
day, however, the choice of a set will be a comparatively 
simple matter, because the rating of the set will tell us 
all that we need to know about it, and any risk of a 
gamble in the purchase of a set will be practically 


eliminated. 
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Tone Control Unit for Adding 


to Existing Receivers. 


By F. L. DEVEREUX, B.Sc. 


HE first consequence of the elimination of distor 
tion in L.F. 
shortcomings of the average loud-speaker as a 
sound converter. Low-frequency amplifiers giving repro- 
duction of speech and music that is for all practical pur- 


poses distortionless are quite common now that manufac- 


turers are supplying the special valves, transformers, and 


wire-wound anode resistances for which keen amateurs ` 


have been kept waiting so long. The frequency response 
curve in Fig. 9 of Prof. Mallett’s article dn ‘‘ Simple 
Acoustic Measurements on Loud-Speakers and Tele- 
phones,” in the issue of November 11th, 1925, must have 
come as a shock to those accustomed only to the gentle 
undulations and slopes of transformer characteristics. 


Introducing Controlled Distortion. 


The experimenter, having produced an amplifier with 
a straight-line characteristic, has now to introduce dis- 
tortion—thris time under control—in order that the over- 
all response of the amplifier plus the particular loud- 
speaker available may be uniform. 

Regular readers of Fhe Wireless World are already 
acquainted with the devices by means of which these 
eflects may be produced both in resistance-capacity and 
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Pig. 1.—Alternative tone correction circuits provided by the unit 
The wander plug positions in Fig. 2 for each circuit a6 as fol- 


aa L, centr:; C, ce s (b) L, centre; C, ri 
® 


ntre ght; (c) L 
right; C, centre; (d) L, left; C, left. In circuit b ) 
the top left hand input connection is joined to teres aa (oy and $3 


amplifiers has been to reveal the ¢ 
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transformer-coupled amplifiers.’ Where a commercial 
amplifier of standard design is being used, however, it is 
not always convenient or desirable to modify the connec- 
tions in order to bring about the desired result, and it 1s 
to meet the requirements of owners of such instruments 
that a description of an independent tone contro} unit is 
given. There is a current belief that tone correction by 
means of a separate unit is not so efficient as tone cor- 
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Fig. 2.—Complete circuit diagram of unit. 


rection in the amplifier itself, and that a considerable 
margin of volume is necessary to allow for loss in the 
control unit. Tests on the instrument described in this 
article failed to substantiate this view, the reduction in 
volume being quite negligible. 


Connections. 


The control unit is connected between the output or 
loud-speaker terminals of the amplifier and the loud- 
speaker itself, the input terminals from the amplifier 


1H. Lloyd, ‘ Tone Correction in L F. Amplifiers,” Jan. 6th, 
1926. N. W. McLachlan, “Speech Amplifier Design,” Jan. 
13th, 20th and 27th, 1926. 
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Improving Loud-Speaktr Quality.— 

being situated on the left-hand side, and the terminals 
for the loud-speaker connections on the right-hand side 
of the panel. <A composite circuit has been adopted for 
the unit, which gives four distinct types of tone control. 
The circuits obtained with different methods of connec- 
tion have been analysed in Fig. 1. The external connec- 
tions of the unit necessary to produce these circuits have 
been indicated in the caption to the diagram. Although 
it was not originally intended to include a pure volume 
control, it was found that, by connecting the output leads 


ne es T 


Fig. 3.—Details of the choke coil and former used for winding the 
sections. 


from the amplifier to the terminals on the control unit 
marked R and Input — and by connecting the loud-speaker 
leads to the L.S.— and Input — terminals as indicated in 
Fig. (a), the variable resistance could be made to func- 
tion as a volume control by being connected in parallel 
with the loud-speaker. ` 

It is generally found that the higher frequencies pre- 
dominate in the reproduction from the average loud- 
speaker, and that tones below, say, 500 cycles lack 
volume. This state of affairs is corrected by means of 
the circuit shown in Fig. 1(%), which enables any capa- 
city between 0.002 and o.or mfd. to be connected across 
the loud-speaker terminals in series with the variable re- 
sistance. Now the resistance offered by a condenser to 
the passage of fluctuating currents decreases as the fre- 
quency of fluctuation increases, therefore a portion of the 
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Fig. 4.—Drilling details of the front panel. Diameters of holes 
are as follow: A, 3/4in. dia.; B, 7/16in. dia.; C, 3/8in. dia.; D, 
5/16in. dia. ; E, 3/16in. dia.; F, 5/32in. dia.; G, 1/8in. dia.; H, 
drill to fit Clix plug. 
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higher frequencies is by-passed through the condenser 
and resistance circuit instead of passing through the 
loud-speaker. The low frequencies, on the other hand, 
are practically unaffected, and the result is an improved 
balance of tone. The variable resistance alters the 
degree to which this selection between the high and low 
tones takes place, thus, with the resistance all out (/.¢., 
a very low resistance in series with the condenser), a 
marked diminution of the higher tones in relation to the 
low tones will be produced. As the resistance is in- 
creased, so wil] the higher tones become more prominent, 
until finally, with the full resistance of o.5 megohms in 
series with the condenser, it will be difficult to detect 
any difference between the quality obtained with and 
without the control unit in circuit. The circuit in Fig. 
1(c) produces the converse effect, viz., a reduction of the 
lower tones in relation to the high tones. This type of 


Fig. 5.—Wiring diagram indicating layout of components. 


correction is seldom required, but is mentioned in order 
that the reader may learn to appreciate the general effect 
on the quality of speech and music produced by inade- 
quate amplification of the lower tones. l 
Perhaps the most irritating form of distortion in loud- 
speakers is due to the presence of one or more sharply 
defined resonances. These can be easily detected by 
listening to scale passages in instrumental music. If 
resonances are present it will be observed that certain 
notes stand out above all others, and that these notes 
are accentuated every time the music falls within the 
resonant frequency. These resonant notes can be more 
clearly heard by listening in the next room ; indeed, under 
these circumstances, it frequently happens that these are 
the only tones which can be heard. The circuit in Fig. 


1(d) is arranged to suppress resonant frequencies of this 
20 
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Improving Loud-Speaker Quality.— ; 

kind. It is capable of dealing only with one frequency 
or band of frequencies, but in general it will be found 
that there is only one major resonance in the loud-speaker 
which gives annoyance. If more than one major reson- 
ance is present, other tone control units would be re- 
quired to deal individually with each frequency. The 
required result is achieved by introducing a tuned circuit 
into one of the loud-speaker leads, which offers a high 
resistance to alternating currents of the frequency to 
which the circuit is tuned. 

A variable resistance (o to 0.5 megohm) is connected 
in parallel with the circuit to broaden the tuning when 
it is desired to suppress a smal! band of frequencies in 
the neighbourhood of the major resonance. If very sharp 
tuning is required, the variable resistance may be entirely 
disconnected. 

The Circuit. 


A complete circuit diagram of the unit is given in 
Fig, 2. A specjal choke coil, having a total inductance 
of approximately 17 henries, with five equally spaced 
tappings, is tuned by means of a composite condenser 
consisting of eight fixed mica condensers and a single 
variable condenser. The connections have ‘been arranged 
so that the minimum capacity in parallel with the choke 
coil is 0.002 mfd. This capacity can be increased by 
steps of o.oo1 mfd. by means of a special: paralleling 
switch, and a variable condenser 0.0015 mfd. is provided 
to obtain a,continuous variation of capacity between a 
minimum value of o.oo2 mfd. and a maximum value of 
approximately o.or mfd. Actually, the maximum capa- 
city came out to 0.0145 mfd., due no doubt to the addi- 
tional capacity of the choke coil windings and the wiring 
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Fig. 6.—Valve connections for setting up the unit as a low- 
frequency oscillator. 

of the unit. The frequency range provided by this com- 

bination of inductance and capacity is indicated in the 

table below. 


Frequency in Cycles per sec. 


No. of Sections. 0.002 mfd. 


0.0145 mfd. 


860 300 


1l 

2 1,150 430 
3 1,400 530 
4 2,130 * 750 
5 4,550 1,710 


Clix sockets and wander plug connections enable the 
choke coil and the back of condensers to be connected 
in parallel or used independently. 
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The variable resistance is of the graphite line type, 
and was found in practice to remain constant in value 
at any» given setting. 

Constructional Details. 

The choke coil was built up on an intervalve trans- 
former core (Ripault), the dimensions of which 4re given 
in Fig. 3. The sections of the winding were wound 
in the former shown at the right-hand side of Fig. 3) 


- each section consisting of 800 turns of No. 38 D.S.C. 


copper wire. When each winding was finished the 


Back-of-panel view of the 
finished instrument, 


former was removed from the lathe (or hand drill) ane 
immersed for a few minutes in a bath of molten paraffin- 
wax. After shaking off superfluous wax and allowing tc 
cool, the former was dismantled, and the gin. centre piece 
withdrawn from the coil. This operation will be facili- 
tated if the centre piece is tapered slightly and polished 
to remove file marks. When five sections have been com. 
pleted they are assembled with the direction of wind. 
ing the same in each case on a square wooden mandrel 
having a cross-section equal to, or slightly larger than, 
that of the transformer core. The coils are spaced 
with cardboard discs 1łin. diameter and yin. thick, 
which have been previously soaked in paraffin-wax. If 
the coils and spacing dises are then slightly warmed a 
complete unit will be formed whieh can be removed from 
the mandrel, and which will withstand the handling 
necessary when assembling the core. A layer of empire 
cloth must be inserted between the windings and the 
iron core. 

The transformer is mounted on brass legs extended at 
the top to carry an ebonite terminal block. Soldering 
tags are fixed to this block by means of No. 6 B.A. 
screws, and the ends of the winding and the tappings 
from the junction between each section are soldered to 
the tags. The choke coil when finished is screwed to the 
left-hand side of the baseboard opposite the five-point 
switch and the Clix plug and sockets on the front panel. 
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A neat method of mounting can be adopted with the 
particular type of fixed condensers used in the unit. 
These are threaded on to a length of No. 4 B.A. screwed 
rod with lock-nuts between each condenser. The unit so 
formed is mounted vertically between ebonite brackets 
extended from the front panel. The variable condenser 
should have a maximum capacity greater than o.oo1 mid., 
and should be preferably of the air dielectric type. The 
condenser actually used in the unit was taken from an 
ex-Government Mark III* crystal receiver, and has a 
nominal capacity of o.oor5 mfd. 

Mica dielectric variable condensers are not recom- 
mended for this particular purpose. The variable con- 
denser is mounted in the centre of the panel, and the 
switch and Clix sockets are mounted at the right-hand side 
corresponding to the choke coil switch and sockets. The 
variable resistance, which is not often used, is mounted in 
the centre of the panel above the variable condenser. 

Drilling details for the front panel are given in Fig. 4. 


Wiring and Testing. 


As a result of arranging the choke coil and condenser 
unit opposite their respective switches on the front panel 
the wiring is simple and direct. No. 16 S.W.G. tinned 
copper wire is used throughout, with the exception of the 
connections for the choke coil and condenser tappings. 
For these No. 24 S.W.G. wire is used with Systoflex 
covering. A complete wiring diagram is given in Fig. 5. 

In testing out the unit it is perhaps as well first to 
try the circuits (b) and (c) in Fig. 1, as their effect on 
quality is most marked and will give valuable informa- 
tion which will enable the reader to deal more effectively 
with the adjustment of the rejector circuit (d). 

Without exact knowledge regarding the frequency range 
of each setting of the inductance and capacity in circuit 
(d) the search for the frequency which it is desired to 
suppress may well be a long one. It can be calibrated 
by systematic searching and careful observation, but a 
far better method is to set up the unit with a valve as a 
low-frequency oscillator. The external connections for 
the well-known single coil Hartley circuit are given in 
Fig. 6. It will be noticed that the centre tap grid con- 
nection is taken from the arm of the choke coil distribut- 
ing switch, so that various tapping points can be obtained 
with the grid return lead from X. When the active 
turns are limited to two sections, only one tapping is pos- 
sible, of course, and it is not possible to obtain a direct 
calibration of the first section only. The figures given 
for this section in the table were deduced from the fre- 
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quencies measured in the case of the other sections. A 
D.E.s5A valve was used with anode voltages between 30 
and 120, and a negative grid bias of 3 to 6 volts. 
An H.T. voltage of 60 and grid bias of 4} gave best 
results, as with 120 volts H.T. the amplitude of oscilla- 
tion was so great that the variable condenser flashed over. 
During the tests the 0.5 megohm resistance was dis- 
connected. | 

The note produced by the loud-speaker in the anode — 
circuit of the valve was compared with a pianoforte and 
frequencies were worked out on the assumption that 
middle C is equal to 256 cycles. ‘The results were re- 
markably consistent, particularly on frequencies below 
1,000 cycles, where observed and calculated frequencies 
agreed to less than 1 per cent. 

Knowing the frequencies corresponding to various capa- 
cities, it was possible to calculate the inductance of the 
choke coil by substituting in the formula 

T,000 


where f = frequency in cycles per second. 
L = inductance in henries. 
C = capacity in microfarads. 


The inductance worked out as follows :— 


No. of sections :— 1 2 3 4 5 
No. of turns 800 1,600 2,400 3,200 4,000 
Inductance (henries).. 0.6 2.8 6.2 9.5 17.2 


These results are given in case any reader should wish 
to construct a choke of higher inductance for the pur- 
pose of suppressing lower resonant frequencies. This is 
quite easy to do, remembering that the inductance is pro 
portional to the square of the number of turns, to the 
cross-sectional area of the core, and to the reciprocal of 
the length of the magnetic circuit. 


LIST OF COMPONENTS. 


1 Ebonite panel, 9ın. X Zin. xX jin. 

I Baseboard, 8hin x din. x Hin. 

1 Variable condenser. 

1(\Fixed condenser, 0-002 mfd. (British Sangamo). 

7 Fixed condensers, 0:001 mfd. (British Sangamo). 

I Ten-way switch (Silvertown). 

1 Five-stud switch (Bowyer-Lowe). 

1 Variable resistance, 0 fo 0'5 megohm (Marconiphone). 
2 Clix plugs. sae 

4 Clix sockets. 

5 Terminals (Belling Lee). 

Materials for choke—No. 38 D.S.C. wire, soldering tags, etc. 


“ Gaston E. Marbaix.” (27-28, Anning 
Street, E.C.2.) Indian guide issued by 
the All-American Radio Corporation, 
Chicago, Also particulars of the “King 


Quality Products’? rheo-switch — (64 
ohms}. 
o0o00°0 
‘*Marconiphone Co., Ltd.” 210-212, 
Tottenham Court Road, W.1.) Publica- 


tions 596a, 439, and 440, dealing respec- 
tively with “‘Primax” loud-speaker, 
“ Mellovox ’’ loud-speaker, and ‘ Mini- 
loss '? square law condenser. 
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CATALOGUES | 
RECEIVED. 


° 

. e 
a e 
eee eee TSE er Serre re errr rrr rere rr ere iri tt ity s 


King’s Road, St. 
Catalogue of *“ Rip- 
including accumu- 

and L.F. trans- 


“ Ripaults.” (1, 
Pancras, N.W.1.) 
aults’’ productions, 
lators, dry batteries, 
formers, 


“W. & T. Lock” (15, St. Peter's 
Terrace, Bath). An illustrated price list 
of cabinets of distinction for wireless. 

0000 

“ Hatton Supply Co.” (Hatton, Middle- 

sex). Leaflet describing the Sarbolt 


insulator. 
©0000 


© “Rockwood Co., Ltd.” (147, Queen 
Victoria Street, E.C.4). An illustrated 
price list of Rockwood radio tools, includ- 
ing Spintite wrenches, panel cutters, © 
taper reamers, etc. f 
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VERY considerable proportion of our daily corre- 
spondence ts devoted to satisfying enquiries from 
our readers concerning the best type of receiver 

suited to the especial needs either of themselves or those 


who seek their advice. 


purchasers in their choice. 


In compiling a list in tabulated form derived from 
information supplied from so many individual sources, 
it is dificult to preserve absolute consistency in the very 
general description and 


brief space available for the 


Manufacturer. 


Anriol Supplies Co., 31, Leys Avenue, 
Letchworth. 


or 


Belling & Lee, Ltd., Queensway 
Works, Ponder’s End, Middlesex. 


British Thomson-Houston Co., Ltd., 
os House, Aldwych, London, 


xy A) oP 


British Wireless Supply Co. (1924), 
Ltd., 6, Blenheim Terrace, Leeds. 


9 ve 39 


Burudept Wireless, Ltd.. 
Howse, Bedford Street, 
London, W.C.2. 

Cal#¥@ Accessories Co., Ltd., Britannia 
Works, Tividale, Tipton, Statfs. 

City Radio Service, 226, Warwick 
Koad, Greet, Birmingham. 

Collins & John, Ltd., 52, Hatton 
Garden, Loudon. E.C.1. 


Aldine 
Strand, 


Cartis, Peter, Ltd., 754, Camden Road, 
London, N.W.1. 
Bros., Ltd., Simplon Tech- 

nica! Instrument Works, Halifax. 


Dunham, C. S., 234/236, Brixton Hill, 
London, S. C2. 


Earle Engineering "Co., Ltd., Eagle 
Works, Warwiek. 


a? iT) 9 


Edison Swan Electric Co., Ltd., 123/5, 
Queen Victoria Street, London, E.C.4 


ge ee oe 


, v oe 


ad 9° pe 


Name of Set. 


Premier 


ee 


e.: soosoo o 


Clearcryst See aco 
Auriol phone 


B.T.H. Bijon .... 


B.T.H. Model A . 
Britphone re e 


+ 2A . 


Ethophone I., 
Mark III. 


Revophone ..... 
Warwick No.1... 
Amplex Model A. 


Amplex Model B. 
Amplex Model C. 


Amplex 5XX.... 
Radionette 


e s.s. o 


Simplon No.1... 


a Ne ee 

Dunham Crystal 
Receiver. 

Chakophone es, 

No. 3A. 

aa No. 4 


Ediswan WL 1924 
Short Wave. 


WL 1924 L Long 
Wave. 


39 99 


We have, therefore, compiled, 
from information furnished by the manufacturers. the 
following list of standard receivers, which, we believe, 
Will prove of advantage to all concerned—our readers, 
the manufacturers, and ourselves—and will be a guide to 


CRYSTAL SETS. 


| 


Type of Cabinet. 


doning or enclosed 


99 


Sloping «oo. sae 

Enclosed ........ 

Polished mahogany 
with lid. 


Bo x. form (walnut) 


Box form (walnut) 
with sloping panel 
Oak box 


eooeseveeee 


eowevese 


walnut. 
Polished mahogany 
box. 


Mahogany case ... 
Oak, with lid...... 


Enclosed cabinet, 
oak or mahogany. 
Open panel ...... 
Enclosed cabinet, 
oak or mahogany. 
Enclosed cabinet, 


oak. 
Oak, enclosed..... 
Box type . 


with id! 
C.3.D.3f..... arent 


e... . æ. o 


eeevreevreaese 


Open, box type 


Tray. 


mahogany 
finish. 


oo 99 


remarks.’’ 


and H.F. 


In some cases the manufacturers, in furnish- ' 
ing us with particulars, have over-described their sets, 
while in a few instances the details sent in were almost 
too scanty for our purpose. 
deavoured to make these brief remarks as consistent and 
comprehensive as is possible in a few words, and for 
further details our readers are referred to the deserip- 
tions in our advertisement pages, and catalogues which the 
manufacturers send to prospeetive purchasers. 
. In the case of multivalve receivers or those with com- 
plex circuits, it is not always possible to apportion the 
valves under the respective headings of I.F., detector, 
We have, therefore, in such cases, merely 
indicated the total number of valves. 


Priee. 

£ s. d. 

0 14 6 

1 2 6 

1 5 0 

0 17 6 

1 10 0 

1 5 0 

17 6 

1 0 0 

115 0 

0 6 6 

15 0 

1 2 6 

3 3 0 

2 10 

1 6 

1 9 

015 

1 17 

1 0 

1 5 
17 

1 10 

112 

2 5 

1 5 

2 5 

2 0 

110 0 

012 6 

118 4 

015 0 

2 010 


ZO ocoasen oo ao O O O 


Description and Remarks. 


Set only. 
Set only. With loading-coil sockets. 
se With loading coil under panel. 


Variometer tuning. 
3a. 6d. extra. 


As above, but with alternative crystals. 


Variometer tuned. 
Condenser and coil tuning. ; 
Similar to 2B but enclosed cabinet. 


Set only. 


We have, however, en- 


5X X loading-coil device, 


ld 


Complete with all accessories for local and 


5X X stations. 
Set only. Tuning 250'1900 metres. 


Fitted with Amplex patent detector. 


Same as Model A, but with loading coil and 


tittings for 5X X. 


For 5XX only, fitted with patent detector. 


Set only. Parallel detector. 
Set only. 

Complete with headphones. 
set only. 

Complete with headphones. 
Set only. Spare crystal. 


With accessories. ij Coil for 5X X, 48. 6d. extra. 
4AXX plug-in 


Set only. Slide tuned with 
coil and compartment. for phoncs. 
Set only. 
300—500 and 1,200-2,000 metres. 
Set only. 


With accessories. 
Set only. 


With accessories. 


Self-contained condenser tuned 
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FEBRUARY roth, 1926. 


Buyers es Gik b Set (a 


Manufacturer. 


Edison Swan Electric Co., Ltd., 123/5, 
Queen Victoria Street, London, E.C.4 


Electrical Accessories Manufacturing 
Co., Progress Works, Low Hall 
Mills, Holbeck, Leeds. 

Ericsson, British L.M., Manufacturing 
A ae 67:73, Kirgsway, London, 


oe ad Pe 


Falk, Stadelmann & Co., Ltd., 83/93, 
Farringdon Road, London, E.C.1. 


LAJ oD tad 


Fellows Magneto Co., Ltd., Cumber- 
eae Avenue, Park "Royal, London, 
Flinders NER Ltd., 1%, Butt 


Road, and Fasex Street. Colchester. 
Fraser *& Glass, Assembly Works, 
Middle Lane, Hornsey, London, N.8. 


Gencral Electric Co. .» Ltd., Magnet 
House, Kingsway, London, W.C.2 


99 oe o> 


Henderson, W. J., & a Ltd.. 351, 
Fulham Road, S.W.10 


Hirst Bros. & Co., Ltd., Roscoe Street, 
Oldham. 


Holrose Manufacturing Co., 43, Lons- 
dale Road, Kilburn, N.W.6. 
igna Eng. Co., Ltd., 99, High Strect, 


Dudley. 
17/19, Catherine 


Johnson, Thos. T., 
Street, Salisbury. 

Lamplugh, S. A., Ltd., King’s Road, 
Tyseley, Birmingham. 


` 
ee ta oe 


Lissen Ltd., Lissenium Works, Friars 
Lane, Richmond, Surrey. 

Liver Radio Manufacturing Co., Ltd., 
30, Islington, Liverpool. 


99 9 oe 


M.A.P. Company, Great. Lister Street, 


Birmingham. 
Marconiphone Co.. Ltd., 210/212, 
ao enhan Court Road, London, 


Master Radio Mfg. Co., 30, Rosamond 
Street East, All Saints, Manchester. 


99 oe ye 


Metro-Vick Supplies, Ltd., 4, Central 


ae Westininster, London, 
National Wireless & Electric Co. 


(R. R. Goding, Ltd.), 12, Gray ‘s Inn 
Road, London, W.C.1. 
Radi-Arc Electrical Co., L td., Bennett 
Street, Chiswick. London, W.4. 
Radio Communication Co., Ltd.. 34/35, 
Norfolk Strect. London, W C.2. 
Radio Instruments, Ltd., 12, Hyde 
Street, ee W.C.. 


Radio Supply Co., Superfone Worka, 
Four Oaks Birmingham. 
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Name of Set. | 


WL 1924 P for 
High Power 
Station. 

2B Type eae: Pi 

0/1002 ........ $ 


0/1050 Miniature 


Efescaphone 
Benbow. 

Efescaphone 
Benbow Junior. 
Fellocryst Super . 

Flinderphone 


Fortevox, a unior 


Model 


eee eecnoen 


Tameside R.535 . 
A R.542 . 
zs Rid24 . 
fe R.5415. 
The Holrose 
Ignaphone ...... 
Sarumphone .... 
No. 1030 


M.A.P. Crystal... 
Marconiphone 
Universal Baby 


Sterling R.1 550. 


| 
Master Junior ... 
Mastavox 


Cogmos 


Gnat N.Mk.CT.... 
» N.MK.CL.... 
» NMK.CX. 

Liberty Ironclad. 


I.D. 


Superfone Maxum. 


Type of Cabinet. 


Polished J acobean 
oak cabinet. 


Oak case with lid.. 
Turned and polished 
ebonite case. 
Mahogany, enclosed 
Mahogany, open .. 


Oak case 


CE E E E E E 


Self contained with 
moulded bases. 


Mahogany, op en 


type. 
Matt ebonite 
type. 
Box type, with lid. 


box 


Oak, open box ‘type 
Oak, open desk type 
Oak, hinged lid.... 
Leatherette case .. 
Leatherette ...... 
Manocany box with 
Oak cabinet ...... 
Moulded ebonite .. 
Oak cabinet ...... 


Sloping, oak or 
mahogany. 


. ?9 
Polished aluminium 


Moulded base 
W alnut S. tie eerdh bones 


Mahogany.....eece 


WOOL con oes 
Mahogany, with lid 
Iron cased 


Qak, sloping...... 


Polished mahogany , 


with lid. 


$, 


Walnut, with lid.. 


| 


Price. 
1 6 % 
2 510 
1 5 0 
1 1 0 
07 6 
2 1 
1 1 
1 15 0 
1 7 6 
0 6 0 
016 0 
"2 5 0 
112 6 
3 9 0 
010 0 
1 2 6 
1 5 0 
1 10 0 
8 6 
015 6 
1 0 0 
1 10 0 
0 9 6 
4 4 0 
010 0 
1 5 0 
2 0 0 
1 7 6 
1 7 0 
L15 6 
a a 
a deal, 
U -8:76 
L -S5 0 
> E: 
2'2 6 
016 6 
x © 
2.2. .9 
215 0O 
1 2 6 


—— ee 


Ee A SS SS SS re Ba 


Description and Remarks. 


Set only. 


With accessories. 
Set only. 


Micrometer cryatal detector—tunes from 
300-700 metres, supersensitive crystal. 
Provision for loading coils. 

All mechanism concealed, adjustable cat- 
whisker and crystal, fine tuning, 300—500 
inetres. 

Set only. 


Set complete with all accessories. 


Set only. 
Set only. 


Set only. Wavelength 300-500 metres. 
Two aerial terminals for short or long 
aerials. (Two pair phones can be con- 
nected.) Plug-in coil for 5X X, 7s. 6d. extra. 

Set only, with two 10-ft. lengths flexible 
wire for aerial and carth connections. 

Set only. 

With phones and acrial equipment. 

Set only. 

With phones and aerial equipment. 

Set only. Sliding coil tuner. Glass-coverei 
detector. 

Set only. 
detector. 

Set only. Condensef tuned. 

_ detector. 

Set. only. Condenser or variometer tuned. 

_ Shorting plug for loading coil. 

Set only. 


Variometer tuned. Glass-covere1 


Glass -covered 


Set only. 
Set only. 


Set only. Variometer tuned, 300-500 metres 
and 5XX. 

Set only. Solenoid inductance, 300—500 metres 
and 5XX. 

Complete with accessories. Variometer 
tuned, 300-500 metres and 5X X. 

Set only. Appropriate coil extra. 


Set only. Variometer tuning. 


Complete with headphones and aerial equip- 
ment. 
Set only. For high and low wavelengths. 


300-500 metres. 
Galena type crystal. 


Set only. Variometer 


tuned. 


Do. With loading coil for 5XX. 


Complete with 1 pair headphones. Vario- 
meter tuned. Semi-automatic crystal 
detector. 300-500 metres. Switching 
arrangement for 1.500 metres. 

Set only. Open type detector. Tuning 
250-600 metres. 

Set only. Dustproof detector. Tuning 


250-600 metres. Socket for loading coil. 


Set only. Variable condenser tuning. Glass- 
enclosed detector. Includes 1 coil either 
for DBE. or XX. Additional coil, 48. 6d. 

Set only. 


Set only. Liberty detector. 


Set only. With Igranic plug-in ceil. 

Set only. Fitted with P.M. detector. 
300-500 metres. 

Set only. Do. Includes 1,600 metres 
wavelength. 

Set only. Variometer tuned, including 


5XX coil. 
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CRYSTAL SETS—continued. 


Manufacturer. Name of Set. | Type of Cabinet. Price. | Description and Remarks. 
ae c € s. d. |p 
Rigaut, J., 108, Euston Road, London, | L Type ........ Mahogany, closed, 0 19 6 Set only. Fine and coarse tuning and tapped 
N.W.1. gloping panel. inductance 
“a x "n D Type .... | Same as above ... 1 2 6 Set only. Wound for Daventry. 
s; z i V Type ...... .. | Imit. ne noeeny 011 6 es Variometer tuned. 
open sloping panel : 
m re vs S Type'......... | Flat mahogany box 0. 611 Slider movement. 
Service Radio Co., Ltd., 67, Church | Service..... .....- | Mahogany, with 110 0 Set only. 
Street, Stoke Newington, London, hinged lid with 
N.16. , phones and ampli- 
er compartment. 
S.H.C.S., Co., 10, Clare Terrace, | Thor No. 5 ..... | Open, stained walnut 013 6 Set only. 
Sidcup, Kent. 
s $s ʻi Thor No. 6 ..... Mahogany, with lid 1 7 6. 5 
and clasp. 
Sherman, P., 22, River Street, London, | 0.0......... .... | Leather covered, 015 0 Set only. > Nickelled fittings. Variometer 
E.C.1. r with clasp. , tuning, socket and coil for Daventry. 
rr n fer OO... cccceceeees | American type, oak 1 5 0 Set on y. Nickelled fittings. Condenser 
tuning, semi-automatic detector. Change- 
over switch for local or 5XX stations. 
Spa Radio a Ltd., 107a, Locksbrook | Spa ........... . | Mahogany........ 1 7 6 Set only. 
Road, Bath aay ea eee Gt a) so he spec ue EE lead 2 5 90 Set complete with all accessories. 
Tant, W. H., & Co., Transant Works, Transant ........ Polished cbonite . 1 1 0 Set only. Enclosed detector and U ploce for 
Doliman Street, Birmingham. Daventry coil. 
S me a he Polished acre oak 1 5 0 Set only. Do. 
case a 
Telephone Manufacturing Co., Ltd., | T.M.C. 2A ... | Polished wood lid 1 6 Set only. 300--500 metres. Fixed loading 
Holl orth Works, West Dul- cover, flat panel. coil for 5XX. No plug-in coils used. 
wich, London, S.E.21. Slider tuned. 
ry a ‘8 T.M.C.8 ..... .. | Polished walnut 2 7 6 Set only. 300-1,800 metres without use of 
sloping panel or plug-in coils. T.M.C. Air-wound Vario- 
grained ebonite. meter tuned. 
ins 36 m T.M.C.9 Daventry. | Moulded case Si 0 12 Set only. 1,600 metres wavelength only. 
Variometer "tuned. 
Thanies Electric Wireless Co., Ltd., | Thames......... Desk typo ....... 1 12 Set only. Also reccives Daventry. 
te Old Town, Clapham, London, 
Ward $ Goldstone, Ltd., Frederick | Goltone ere — 07 6 Set only. Tunes to 1,860 metres without 
Road (Pendleton). Manchester. additional coils. Vertical dustproof de- 
tector, Sonyte crystal. 
a i m Geltone A. ...... | Wood case with 1 1 0 Receiver only. Terminals for 300-400 metres, 
3 ebonite top. 400 metres and over and plug sockets tor 
over 600 metres. 
RE i m se s m 2 2 0 Receiver with phones and aerial. 
»» » m Goltone B....... Do., and fall down 10 0 Rectiver only. Particulars as Goltone A. 
lid with special 
compartment for 
phones. 
nA A ` m x a 211 #O |! Receiver with phones and aerial. 
Wates Bros., Ltd., 13/14, Great Queen | Bijouphone...... — 0 7 6 Set only. Adaptable to high and low wave- 
Street, Kingsway, London, W.C.2. í PE lenga oa: 
Wilkins ”& Wright, Ltd., "Utility — Polished wood .... 2 2 0 Set only: Suitable for tuning in any station 
Works, Kenyon Street, Birmingham by means of plug and coils. 
Wootten, F. E., Ltd., 56, High Street, | Wootophone Mahogany........ 410 0 Complete with accessories. 
ord. Type H. . 
‘6 M Pe = 3 2 Se. CO aceon wears 112 0 Set only. 
s is » »» Cheaper Model .. | s wee eee 3 0 0 Complete with accessories. 
Yorkshire Radio Co., Ltd., Western | Spotter ....... oe Enclosed, ancouens 0 6 6 Set only. 
Works, Rockingham Street, 010 6 5 
Sheffield. oe oe oe 0 17 6 9e 
oe oe oe ve »» "99 | 1 5 0 LX) 
CRYSTAL-VALVE SETS. 
Valves. 
Manufacturer. Name of Set. Type of Cabinet. Ee Price Description and Remarks. 
£ s. d. 
Burwood (Concessionaires), | D’Accord ....... | Oak, American 1 2 11 5 0 Receiver oniy. Crystal 2V. REFLEX. 
Ltd., 41. Great Queen | - type. 
Street, Kingsway, London, 
Cable Accessories Co., Ltd Revo ..........- | Mahogany case... | — 1 5 2 6 Recelver ony En loading and anode 
ieee Tividale, coils for 5XX, 2g. extra. 
Collins & John, Ltd., 9/10, | Amplex A.V. .... | Enclosed cabinet, | — 1 317 6 Receiver only. 
Tenby Street, Birming- oak or mahogany. 
Edison Swan Electric Co., | W.L. 217 ....... Tray os bg on tae 1 == 8 6 Receiver only. 
Ltd., 123/5, Queen Victoria ai TREA gia 5 Seda een EN 1 — 10 12 9 With A.R. .06 valve, 60-v. H.T. battery, 
Street, London, E.C.4. D.E.200 dry cell and aerial equipment. 
Falk, elmann & Co., Efesoaphone, Mahogany, oblong. | 1 | — 512 6 Receiver only. REFLEX. 
Ltd.’ 83/93, Farringdon Vincent. 
» London, E.C.1. z j a Rs 1 1 8 10 0 n z 
TT A 2I 
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CRYSTAL-VALVE SETS—continued. 
' Valves. 
Manufacturer. Name of Set. Type of Cabinet. ee. ee Price. Desoription and Remarks. 
£ s. d. 
Hough, J. , Ltd., Edison | Crystal valve ... | Oak, desk pattern, 1 1 719 6 Receiver only. One valve dual. 
Bell Works’ 62, 'Glengall open. . 
Road, Peckham, London, s 3 .. | Mahogany, do..... 1 1 8 7 6 P s$ 
S.E.15. Crystal 2-valve .. | Oak or mahogany. 1 1 10 14 0 as R FLEX. 
es i Re > . | Jacobean, folding 1 1 17 0 0 ee x 
doors, on ped- 
estal. 
” os Crystal 3-valve .. | Desk pattern, open 1 2 13 2 6 s i 
- (The three last can be supplied with 
. resistance amplitier if desired.) 
pCtrO- Vice Supplies, Ltd., | Cosmos ......... | Circular, of moulded 1 2 8 5 0 Receiver only. One dual valve with 
Central Buildings, composition. crystal detector and two additional 
Loudon, SWL : resistance-coupled stages. è 
m i i E E a sè 1 2 14 10 0 Complete installation, valves, batteries, 
A. and E. equipment, loud-speaker. 
Radio Instruments, Ltd., | No. 209 ........ Polished mahogany. | — 2 11 15 0 Receiver only. Wavelength 3900-509 
12, Hyde Street, New with lid, folding and 1,600 metres. Switch to cut out 
oe Street, London, doors. L.F. Pedestal base 30s. extra. 
ne RA The S.T.100 Re- | Mahogany case ... 1 1 10 4 4 Receiver only, with 1 pair plug-in coils, 
ceiver. Nos. 50 and 75. REFLEX. 
8.H.C.S. Co., 10, Clare Ter- | Thor No.8 ..... Enclosed, with lid, | — 1 615 0 Receiver with batteries in cabinet, and 
race, Sidcup, IKKent. solid mahogany. valve. 
v , Thor No.9 ..... ié $0 — 2 1414 0 Do., with Brown H? loud-speaker. 
service Radio Co., Ltd.. 67, | Service ......... Mahogany, hinged | — 1 3 0 0 Receiver only. 
Church Strect, Stoke New- Hd, compartment 
ington, London, N.16. for phones, ete. 5 5 
oa. op ee @eeees eee o> +’ as = 4 0 oe oe 
Sherman, P., 12, River EA SA Amcrican type, oak | — — 500 Receiver only. REFLEX. variometer tuning: 
Street, Clerkenwell, H.F. transformer coupling, tunes loca! or 
London, E.C.1. 5X X without extra coils, semi-autoinat 
detector. S 
Tutills, Ltd., 7/9, Swan | Tinol Electrice | Oak (American | — 2 13 10 0 Receiver for D.C. mains, with valves and 
Street, Manchester. Main Set. type), lift-up lid. loud-speaker. 
Ward & Goldstone, Ltd.. | Goltone ........ Polished hardwood | — 1 412 6 Receiver only. 
Frederick Road (Pendle- case with ebonite 
ton), Manchester. top. 
s “i ita ea aner 5 sš — 1 7 7 6 Do., with valve, batteries and phones. 


VALVE SETS (1 VALVE). 


Manufacturer. Name of Set. Type of Cabinet. Price. Description and Remarks. 
; £ s. d. 
British Engineering Products Co., | Tonyphone I. ... Box with lid...... 910 0 Complete with accessories. 
570/2, Abbey House, Victoria 
Street, S.W.1. 
Cable Accessories Co., Ltd., Britannia | Revophone ..... Mahogany case ... 4 2 6 Receiver only. Adjustment for longer wave- 
Works, Tividale, Tipton, Staffs. : . lengths by plug-in coils. 
Collins & John, Ltd., 9,10, Tenby | Amplex ........ Open panel ...... 312 6 Receiver only. Reaction, special coil holder. 
Strect, Birmingham. Amplex-Reinmartz. [| wg we eee 417 6 8 m Coil and low-loss condenser. 
F s% n Amplex roll top.. Rol top in real ouk 6 2 6 s j - s 
or mahogany. 
Corrall, A. J., 226, W arwick Road, | Warwick IV..... | Oak ............ 700 With valve (D.E.2) accumulator, fi0-v. 
Greet, Birmipgham. H.T. battery, 1 pair phones, coils for 300-500 
and 1,600 metres. 
eee ane ae Brixton Hill, | Type C.S.D.37 .. — 3 5 0 Receiver only. 150-3,000 metres. 
ondon 
Eagle Engineering Co., Ltd., Eagle | Chakophone, No.1 | Open box type.... 312 6 i 300—2,000 metres with self- 
Works, Warwick. contained tuner. 
an a T a No. a | Box cabinet with 5 0 0 Receiver, with coils, 300-2.000 metres, space 
lid. in cabinet for batteries and coils. 
Pe fs Ji We NO. 11 | Antique “ Salt 517 6 Receiver only. J00-2,U00 metres on tuner 
ns ” with lid, incorporated. 
aK. 
Flectrical Accessories Manufacturing | Prento D.1 ..... Flat oak case .... 317 6 receiver only. 
Co., Progress Works, Low Hall 
Mills, Holbeck, Leeds. R 
Elliott, C. L., 12, Queen’s Road, | Volutone ....... Oak: 6-23.24 eaees From os ” 
London, S.W.8. 2 10 0 
Fairbrother, John., 94, Prescot Road, | Fair-Fal ........ Polished mahogany 6 5 JU Receiver, complete with accessories. 
Fairticld, Liverpool. box. 
Fellows Magneto Co., Ltd., Cum- | Fellophone Super | Leatherette 417 6 Receiver complete with all accessories. 
berland Avenue, Park Loyal, One. cabinet. 
London, N.W.10. 
Flinders (Wholesale), Ltd., 18, Rutt | Flinderphone .... — 5 0 0 Set only. 
Road, and Essex street, Colchester | Super One ...... — 719 0 With valve, accessories and 1 pair phones. 
General Electric Co., Ltd., Magnet | Gecophone, Mahogany........ 9 0 0 Receiver, with D.E.2 valve. 
House, Kingsway, London, W.C.2. B.C.3000 
. . T » L.C.3001 se. piaou 716 6 Receiver, complete with battery and all 
accessories. 
r ” , » B.C.3050 es meh ere ace 555 0 Receiver only, with D.E.3 valve. 
” r » »  B.C.3051 as Chea 716 6 Receiver, complete with buttery and all 
accessories. 
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Ais secrets are ours 


Think of it!` Seventeen years’ patient study of the vagaries of our jolly 
impulsive friend, the electrical impulse. And our laboratory experts have 
come through with intellects unscathed. Nay! Not only unscathed, but 
brightly furbished. They were able to establish friendly contact with the 
electrical impulse ; he helped them with their plans for building radio sound 
reproducing instruments and encouraged their scientific research. Now, 
this electrical impulse uses his electrical energy to bring the radio as far as 
your receiver. To get him to talk easily and naturally is an operation we 
have perfected with his own help and advice. Seventeen years’ study of 
the best way to capture and transform this spirit of radio sound has 
helped us to build the best radio speakers of the age; his secrets are ours. 
Get a Brandes and you will know that the properties of radio sound 
are harnessed as effectually as you can possibly desire. 


Any good dealer stocks Brandes 
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ELECTRICAL IMPULSE 


THE TABLE-TALKER 


The new gooee-neck design is 
the result of research in radio 
acoustics, whicu definitely es- 
tablishes its value in relation to 
the diaphragm fitted. Patent 
material used in the construction 
of the horn eliminates metallic 
harshness. Volume and sensitivity 
controlled with small lever located 
at the rear of the base. Elegantly 
shaped, tasteful seutral brown 
finish, felt-padded base. Height 
18 ins., bell ro ins. 


30/- 


MATCHED TONE HEADPHONES 


The whole secret of Matched 
Tone is that onc receiver refuses 
to have any quarrel with its 
twin. Ably schooled in these 
generous sentiments our 
specially erected Mat Tone 
apparatus, their synchronised 
effort discovers greater sensi- 
tivity and volume and truer tone. 
There is no possibility of the 
sound from one earpiece being 
half a tone lower than its mate. 


20/- 


Brandes, Limited, 296 Regent St., London, W.r. 


THE AUDIO TRANSFORMER 


Ratio 1 to 5. The main objects 
in view poe high ampiran x 
applied , toget wit 

a straight “f amplification- 
frequency curve. That is to 
say, for a given input voltage, the 
amplifiaation is constant over a 
wide band of frequencies, thus 


eliminating resonance. Mechanic- ` 


ally protected and shielded so 
that the transformers may be 
placed close together without 
interaction. 


17/6 


Werks—Slough, Bucks. 
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EXPERTS IN RADIO ACOUSTICS 


ou 


THE BRANDOLA 


Specially built to bring greater 
volume with minimum current 


input and exceptional clarity . 


over the full frequency range. A 
large ae ey gives new 
rounded Iness to the low 
registers and new clarified light- 
ness to the high. Reproduction 
controlied by a thumb screw on 
the base. Polished walnut plinth 
with electro-plated Gttings. 
Height 26 ins., bell 12 ins. 


90/- 
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TWO COMPONENTS THAT WILL INCREASE THE E@FICIENCY OF THE H.F. STAGE 


THE 


those who, constructing their own sets for 
the first time, desire range, selectivity and 
stability, the “ Dimic ” Coil offers a certain and 


satisfactory solution. 
To those who wish to 
improve or add to 
existing sets this com- 
ponent gives an adapt- 
ability and efficiency 
hitherto unobtainable. 
To the advanced ex- 
perimenter the design 
speaks for itself. The 
complete series will 
finally be available 
covering all wave- 
lengths from 20 to 
7,000 metres and 
fitting the standard 
base. 

In the accompanying 
diagram we indicate 
the application of the 


Dimic Coil to an H.F. 


Ssesaages. 
see ssania 
ae wen 
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Manufacturers of Wireless and Scientific Apparatus 
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“DIMIC” COIL 


stage preceding a supersonic receiver of the 
autodyne type. The excellent results obtained 
with MH supersonic outfits are enhanced 
enormously by this 
addition. It has a 
double advantage, 
giving even greater 
range to the set, and 
increasing the selec- 
tivity without inter- 
fering with the perfect 
tonal properties asso- 
ciated with MH Super- 
‘sonic outfits. It is 
applicable to any 
supersonic system, 
however. The Diagram 
is self-explanatory,and 
the circuit is strongly 
recommended, giving 
as it does-a very high 
degree of efficiency, 
ease of control and 
simplicity of layout. 


KEY TO DIAGRAM No. 2 


1. Loop Aerial, 7. Reactor -(MH Co 
2. Neutrodyne Condenser 2/10 Reactor) 
: ar Condense: 8. MH Autcdyne 
"0005 10/6 unit 300-600rm 
. HF, Aaaa Condenser aa 9. penned Tuning Ga ` 
aa .1l 8 


er '0003 „F š 
. 10/- 10. din “Grid Leak Ma .. 2/6 
ps 2/6 Base and Clips . 1/- 
. MH Mica Condenser "0008 2/6 11. MH Buperse. nie ` Filter 21/- 
Base and Clipe 1/- Bucceeding stages as usual. 


ecenreer emanate nawem ere eww eee ew ee ee ee we wee an 


“The Tranda thal made H.F. Amplification popular.” 
Supplied in six ranges of wavelengths covering 80 to 7000 metres .... 
Price 10/— each. With H.F. Damper 12/= each 
Special Neutrodyne Units and Super-heterodyne Couplers also supplied, 
All transformers are accurately matched. 

MH H.F. DAMPER, PRICE 2/=. The H.F. Damper is a device 
which, when inserted in the central hole of the H.F. Transformer, 
stabilises a circuit which otherwise could oscillate. 


So wwe neresseneenccuween-- 
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VALVE SETS (1 Vaive)—continued. 


__Name of Set. _ of Set. 


Henderson, W. J.. & Co., Ltd., 351, | BRAI ..... 20... 
Fulham Road, SNI gt il ee ee oS ashe Se 
Hirst Bros. & Co., Ltd., Roscoe 


Street, Oldham, Lancs. 
knight, A. W., Ltd., 167, 


Peckham, London, F B, 15. 


Marconiphone Co., 


Xational Wireless 


(R. R. Goding, Ltd.), 


Radio Sup ly Co., Superfone Works, 
Four Oak , Birmingham. 
Sherman, `P.. 12, River Street, 


Rye Lane, 


210212 
oomen Court Read; London, 


& Electric Co. 
42, Gray's 
Inn Road, London, W.C.1. 


Clerkenweil, London, E.C.1. 


Spa Radio Co., Ltd., 
brook Road, Bath. 


Thames Electric Wireless Co., Ltd.. 


1074, Locks- 


R.3653. 


0 


Kaynite 
i ate Dulcivox). 


eee eee oe weer re 


R. 1. 560. 


de Luxe 


Superfone 


B.R.1 
Tameside, R. 1000 
a Maxum I. 


40, Old Town, Clapham, London, 


Ss W. 4, 
Tutills, Ltd., 7.9, 
Manchester. 
v.3. Radio Co., Ltd., 


Swan 


Street, 


Radio Worka, 


Tyrwhitt Road, Brockley, London, 


RE 


Ward & Goldstone, Ltd.. Frederick 


Goltone A. ...... 


Road (Pendleton), Manchester. 


Wilson, w., & Son (Herts), 


1, Loadon Road, Royston, Herts. 


Wootten, F. B. 
“treet, Oxford. 


Ltd., 


Ltd., Excecdall bande : a 
96, High | Wootophone 
Type E 


—_— 


ancl. 
esk, sloping 


Oaku right, 
Oak 


panel. 

Slope, with battery 
compartment. 

Mahogany,....... 


Walnut 


_Mahogany........ 


re with glass 


_ doors. 
Mahogany, portable 


American type. in 
oak, with 2 fold- 
ing doors. 


— 


Panel type 


Oak (American), 
lift-up lid. 

Walnut, open top, 
flat. 


Open type, polished 
oak. 


Mahogany or oak 


” 29 
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Type of Cabinet. surer  |__Namo of Set. | Type ot Cabinet. || Price. | Price. 


Aon 


om aT O 


e er ne a See e o a 


Receiver only. 


Receiver only. 


Complete with valve, 
phones. 


Description and Remarks. 


receiver only. , 
Complete with accessorics. 


79 


90 


Reaction. 
Single knob REFLEX. 
batteries and 1 pair 


Lad 2. LAJ 


Receiver only. - 


Receiver only. 


Receiver only. 


eo 


Tuned anode, 5XX coils 


embodied. 


ULTRA AUDION, four circuit, 


low-loss condensers with Accuratime geared 
potentiometer, reaction control. 
Receiver only, with pair coils. 

Receiver, complete with all accessories. 
Receiver only. Provision for loading coils. 


dials, 


Receiver onlv. 


Regeiver only, with 300-500 metres coils. 


Receiver only. 


With phones, valve, H. and L.T. batteries. 


Receiver only. 


Pola coil units. 


Receiver only. 
Complete with valve and accessories. 


VALVE SETS (2 VALVES). 


Manufacturer. 


— æ 


Barnett & Soans, High 
Street, Kettering. 

Baty, Ernest J., 157, Dun- 
stable Road, Luton, Beds. 

British Engineering Pro- 
ducts Co. 570:2, Abbey 
House, Victoria Street, 
s.w.. 


British Radio Corporation, 
Ltd., Elmgrove Road, 
Weybridge, Surrey. 


ye s¥ oo 


9» ad ge 


British Tbhomson-Houston 
. Ltd., Crown House, 
Aldwych, London, W.C.2 
British Wireless Supply Co. 
(1924), Ltd., 6, Blenheim 
Terrace, Leeds. 
Burndept W irelese, Ltd., 
Aldine House, Bedford 
Strect, Strand, London, 
W.C? 
Cable Accessories Co., Ltd., 
Britannia Works, Tividale, 
Tipton, Staffs. 


Curtis,’ ” peter, | ' Ltd., "tba, 
Camden Road, London, 


N. 


Dargne Broa., Ltd., Simplon 


Technical lustrument 
Works, Halifax. 
Danham, C. S., 234/6, 


Brixton Hill, London, 
S.W.2, 


16 


Valves. 
Name of Set. Type of Cabinet. ——- 
H.F. Det. 
Barsons 2....... Oak, lidded box.. — 1 
The Baty Two .. — — 1 
Tonyphone Sloping desk...... 1 1 
Super Two. 
GIL ats Shwe Mahogany, Ameri- 1 J 
- can type. 
G.L.S. Or oo ir 1 
BiH Ges erio Plain walnut ..... -- 1 
LEJ ix) ae 1 
Walnut, totally en- — I 
closed, to take 
, batteries, ete. 
29 oo es Ton 1 
B.T.H. ......... | Flat top panel, — 1 
valves sunken. 
Britphone 2E ... Oak, desk type ... 1 1 
js 28 ... | Oak, enclosed, fat — 1 
Ethophone-Duplex] Moulded Bakelite — 1 
ease, 
Short wave ..... Polished mahogany, — 1 
open front. 
Revophone ..... Mahogany outer — 1 
case with inner 
frame for mount- 
ing components. 
Revo-Magna .... Mahogany ease . — 1 
Duodyne Li. .... Teak, open....... -— 1 
y Teak, enclosed, — 1 
folding doors. 
Simplon ........ Enclosed,  sloning z5 1 
panel, 

Simplon Table cabinet type | 1 
Autodyne II. — 
C.8.D. 58 ....... ‘| Open model ...... — 1 
O.S.D. 42 .... Desk model ...... 1 1 
C.S.D. 48 ....... Cabinet model 1; 1 


L.F. 


—_—— 


1 


pak pad et 


Price. 
€ s, d. 
13 5 0 
18 0 0 
15 9 0 
15 9 9 
15 9 0 
715 0 
14 4 6 
13 0 6 
19 10 0 
7 & 0 
610 O 
8 5 0 
G10 0 
19 5 0 
9 5 O 
515 0 
S lo 0 
1} 15 0 
S7 6 
10 0 0 
517 6 
8 15 0 
10 18 O 


Description and Remarks. 


nl 


Complete with all accessories. Trans- 
former coupled. 

Receiver complete with all accees- 
sories. Direct current from main. 

Complete with accessories. 


oe 


~ 
ae 


Receiver only. 

Complete with all accessories in- 
cluding Joud-speaker. 

Receiver only. 


Complete with all accessories in- 
cluding loud-speaker. 

Receiver only. Fitted with dual 
rheostats. Loading coll for 
1.500-1,800 metres, 15s. extra. 

Receiver only. 


Transformer coupled. 


Receiver, ineluding 2 valves and 2 
coils. 

Receiver, with 3 valves, range 
40-100 metres. 

Reeciver, with H.T. battery. Wave- 


length 300-600 metres. 


Receiver only. ; 
Receiver only, with 
250-500 metres. 


Lad 


all coils for 


os oe oe 


Receiver only. 


>» or) 


Reeciver only. 
ea ee 


ee pe 
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Manufacturer. 


Peewee ee a P 


Eagle Engineering Co., Ltd., 
Eagle Works, Warwick. 


os oP oP 


99 9e 9° 


Edison Swan Electric Co., 
Ltd., 123/5, Queen Vic- 
toria Street, London, 
E.C.4. 


9 ?9 Lad 


Electrical Accessories Munu- 
facturing Co.. Progress 
Works, Low Hall Mills, 
Holbeck, Lecds. 

Elliott, C. L., 12, Queen's 
Road, London, S. W.8. 
Emsco Radio, 24, Leyton- 
stone Road, Stratford, 

London, E.15. - 


Engineering Works (Elec- 
trical & General), Ltd., 
17/21, Thurlow Park 
Road, West. Dulwich. 

Ericsson, British IL. M., 
Manufacturing Co., a5 
won Eingang London, 


se ” y ve 


Fairbrother, John, 94, Pres- 
cot Road, Liv erpool. 
Falk, Stadelmann & Co., 
Ltd., 83/93, Farringdon 
Road, London, E.C.1. 
Fellows Magneto Co., Ltd., 
Cumberland Avenue, Park 
Royal, London, N W.10. 
Flinders (Wholesale), Ltd., 
18, Butt Road, and Essex 
Street, Colchester. : 


Gambrell Bros.. Ltd., 76, 
STS Street, London, 


s, 


General Electric Co., Ltd.. 
Magnet Houre, Kingsway, 
London, W.C.2. 


p> +9 99 


Gent & Co., Ltd., Faraday 
Works, Leicester. 

Gisbornes, 28/32, Longmore 
Street, Birmingham. 


ge oe 2? 


Name olf Set. 


9 


eoereeevr es ee 


Compactum..... 


Lad 


Portable Toovee . 
Prento F2 
Prento D2 


Rayol 2V. ...... 
0/1001 „es... 
0/1005 ......... 
0/1082 Family Set 


Fair-Fal 


Efcaca phone 
Seymour. 


Little Giant 


Fellophone Super2 
Flinderphone 
Super Two. 


oe 29 


The Gambreli 


Cabinet 2. 
The Gambrell. 
Baby Two. 
The Gambrell 
Baby Grand D.C. 
model. 
Gecophone B.C. 
3250. 


ye os 3251 


9 o 3260 
. » 3266 


” » 3220 
o9 9s 3200 
99 ” 3205 


” » 2000 

» » 2001 

” » 2003 

» . 2002 
Tangent Radio- 
is tiene: 


Silvertone ...... 


Type of Cabinet. 


Mahogany, sloping 
desk pattern. 


a» 29 


Vertical 
mahogany. 


panel, 

Vertical panel, ma- 
hogany cabinet. 

Vertical pancl, oak 
cabinet. 


Mahogany, vertical 


se 99 


Moulded insulation 


99 99 


Mahogany, 2 doors 


Flat, walnut...... 
Flat, oak case é 
OAR ce ean 
Jacohean fumed 


oak, glass panel. 


Walnut, box type, 
Sloping panel 


Oak folding doors, 
oak panel. 


Mahogany folding 


doors, H.T. inside. 


Oak, with 
shutter. 


sliding 


Leatherette case .. 


Sloping, mahogany 


— 


Mahogany cabinet 
with folding doors. 

Wax polished 
mahogany. 

Mahogany cabinet, 
all enclosed. 


Mahogany, flat.... 


Mahogany, cabinet 
inodcl. 


Teak or oak 


Oak, folding doora. 


Portable, 2 cases 
rexine covered. 


| 


po p a yt 


Valves. 


1 
1 
i 


2 valves 


2 valves 
1 


n — ee T pb ee et) 


pé pd pb p p p p p p pd pj d t 


F. | Det. | L.F. 


== 


1 
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10 
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VALVE SETS (2 Valves)—continued. 


Description and Remarks. 


” Receiver only, with B.B.C. coils. 


Complete set of parts, B.B.C. coils 
and full instructions. 

Receiver only. 200-2,000 metres. 
Tuner incorporated. H.T. com- 
partment in base. 

Receiver only, with B.B.C. coils and 
plug. Coupled aerial circuit. 
H.T. compartment in base. 

Receiver only. 300-2,000 metres on 
tuner incorporated with switch for 
one and two valves. H.T. battery 
compartment in base. . 

Receiver only, REFLEX. 

56 With 2 A.R. valves 
and all accessories. 

Receiver only. 

a With 2 PV8 valvea, 


batteries, all accessories, and 
Dulcivox loud-speaker. 
REFLEX. Complete excepting valves. 


Receiver only. 


o> 9? 


Receiver only. 


Receiver, pervading. batteries, valves 
and loud-speaker. 

accel vers including batteries, valves 
and phones. 


Receiver only. Tuned anode. 


Receiver only. Wavelength 300-500 
metres. ( ‘uned anode.) 

Recciver only. Interchangeable 
coils. (Tuned anode.) 

receiver oniy. Transformer-coupled. 


{ 
Receiver complete with accessories. 


tecciver only. 


Receiver complete with all acces- 

sories, including loud-speaker. 
Receiver complete with accessories. 
Receiver only. 


With all accessories and loud-speaker 
Recciver only. 

» » with 2 coils for B.B.C. 
coils, 


Recciver, with valves, B.B.C. 
including 5XX. 


Receiver only, with 2 D.E.? valves. 


Receiver complete with ali acces- 
sories and accumulator. 

Receiver only, with 2 D.E.R valves. 

Receiver complete with all acces- 
sories and accumulator. 

Receiver only, with 2 leads and 2 
D.E.? valves. 

teceiver complete with all acces- 
sorics and accumulator. 

Receiver complete with all acces- 
sories and dry battery. 

Receiver only, with 2 leads and 
2 1D.E.8 valves. 

Yeceiver complete with all acces- 
sories and accumulator. 

Receiver only, with 3 leads and 

2 D.E.2 valves. 

Receiver complete with all aocces- 
sories and accumulator. 

Valves and ooils extra. 


Receiver including valves, batteries 
and loud-speaker. 

Complete. Second case for phones 
and all accessories. 


te 
tH 
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Henderson J.. & Co., 
Lita. pte Fue Road, 


99 99 Lad 


Hirst "Bros. & Co., Ltd., 
Roscoe Street, Oldham, 
Lancs. 


Hough, J. E., Ltd., Edison 


Bell Works, 62, Glengall 
Road, Peckham, London, 
S.K.15. 


Johnson, Thos. T., 17/19, 
Catherine Street, Salis- 
bury. 

Knight, A. W., Ltda.. 167, 
hye Lane, Peekham, 
London, S.E.15. 

Lamplugh, S. A., Ltd. 


King’s Road, Tyseley, 
Birminghaip. 


Liver Radio Manufacturing 
Co., Ltd., 30, Islington, 
Liverpool. 

MeMichacl, L., Lte., Wex- 
ham Road, Slough. 


9 ve or 


M.A.P. Company, Creat 
Lister Street, Birmingham. 


Marconiphone Co., Ltd., 
210 212, Tottenham Court 
Road, London, W.1. 


Midland Radiotelcephone 
Manufacturers, Ltd., 
Brettell Lane Works, 


Stourbridge. 

National W reieed & Electrie 
Co. (R. R. Goding, Ltd.), 
12 Gray’sa Inn Road, 
London., W.C.1. 


Ormsby, L., & Co., 28, Page 
Street t, WwW estminster, 
London, S.W.1. 


Radi-Are Fiectrical Co., 
Lul., Bennett Strect, 
Chiswick, London, W.4. 
dio Communication Co., 
Ltd., 34/35, orfolk St., 
London, W.C. 

Radio- Electric Co., 21, St. 
John Street, "Wolver- 
hampton. 


Radio Instruments, Ltd., 12, 
Hyde Street, New Oxford 
Street, London, W.C.1. > 


Radio, R.M. Ltd., 21, 
wont Street, London, 


Radio Sup 


Co.. Superfone 
orks, if 
faghem 


our Oaks, Birm 


Read & Morris, Ltd. 31, 
East Castie Street, Wi 


Name of Set. 


RZA oe. a 
Tame ‘side. ror: f 
» t1011B 
. de Luxe 
R1147 
ss R130 
= R65 
Bijot seuesouees 
GeM....sassssse 
Fra eA eee gree ee 


Sarumphone .... 


Kaynite (late 
Dulcivox). 
Lamplugh Desk 
Type. 
Laniloeh Popular 
2-valve Loud- 
speaker. 


Liverphone ....a. 


M.A.P. Minor ... 


V.2 Long Range.. 


V.2 Portable Model 
21 Model 


osasse 


Sterling Anodion 
R1372. 

Sterling Long 
Lange Anodion 
R1565. 

po 
Meliowtone 2 ; 


N. Mk.2 de Luxe 


Short- 


Liberty 
Wave. 


Polar Twin...... 


aD 


R.E.V.B. 
R.E.3V.B. 


No. 210 ........ 
Lyrianette 


R.M.10 ve. cc eeee 
Superfone 
Maxum II. 
Table Model. 
Mains Set D.C. 
Model. 


oe 99 


reless . 
a World 


Guide to Sets 


Valves. 

Type of Cabinet. |— — ———- —— 
H.F. | Det. | L.F. 

o — 1 1 

— — 1 1 

= 1 1 2 

= l 1 1 a2 
Oak, upright panel 1 l — 

99 oe earn 1 

Oak, upright panel, r 1 — 
folding doors. 
Ouk desk, sloping 1 1 — 
anel. 
Oak, enclosed fold- 1 1 --- 
ing doors. 
Desk shape, dust- -- 1 1 
proof flap. 
Flat base, open top -- 1 1 
Cabinet, folding — 1 1 
doors. 
Mahogany cabinct, 1 1 — 
2 doors and lid, 
drawer below for 
batteries. 
Slope, with battery — 1 1 
7 compartments, 
Oak, sloping ..... 1 1 — 
Flat type ........ == 1 1 
Sloping .......... — 1 1 
Mahogany........ 1 1 — 
>. — ane 2 
Mahogany, totally -— i 1 
enclosed, vertical 
pattern. 
Teak, wabhut or 1 1 —- 
mahogany. 

í a 2 valves 
Mahovwany......0- — } 
Wea. ae ees roo ] 1 

es 1 1 more 

x) 1 1 ey 
Tray, oak or -— 1 1 

mahogany. 
Mahogany, glass — 1 1 
. doors, 
Mahogany........ — 1 1 
Lidded, polished — 1 1 
mahogany box. 

9 ix) ae 1 1 
Oak or mahogany. — 1 1 
Crystalline metal . — 1 1 
Ouk eis eee eect Se — 1 1 
Oak or mahogahy, — 1 1 

epclosing I1.T. 

»» iy) TE ] 1 
Mahogany, folding — 1 1 

doors. 
Mahogany, with — 1 1 
cupboard for 
batteries. 
Ouk or mahogany, -— 1 1 
space for batteries 
Mahogany, portable — 1 1 
Mahogany, sloping — 1 1 
panel, shaped 
sides. 
— — 1 1 
— — 1 1 


VALVE SETS (2 Valves)—continued. 


Price. 
£ gs. d. 
6 5 0 
10 15 0 
915 0 
14 19 0 
6 5 0 
6 5 0 
11 5 0 
5 15 A 
11 5 0 
5 0 0 
45 0 
515 0 
10 0 
917 0 
715 O 
612 B 
750 
16 5 0 
11 5 0 
1? 15 0 
15 16 2 
17 8 0 
13 4 6 
11 14 4 
14 11 6 
18 1 0 
51? 6 
10 10 0 
§ 10 0 
9 10 0 
15 A 0 
6 0 0 
615 0 
8 2 6 
46 9 0 
8 3 6 
13 5 
20 8 0 
11 11 0 
770 
7 7 

15 19 0 
20 3 0 
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Description and Remarks. 


Receiver only, with coils, 350-500 
anetres. ` 

With all accessories. 

Receiver only. 

With all accessories. 

Receiver only. Tuned anode: 

Aerial reaction. 


>. oP 

oe 3 Tuned anode. 
ee ep oe 99 

os 9 9° 9 


Receiver only. Grid bias. 


oe 


Automatic grid bias. 


Receiver with valves, coils, aerial 


>» oP 


equipment, 1 pair phones and 
H.T. battery. 
Receiver only. NEFLEX. Single 
knob. 


Receiver only. Plug-in coils, open 
panel type. 


Receiver only. 300-2,000 metres, 
without extra coils. 


Reeciver only. 


Receiver only, with tuning coils for 
all wavelengths. Tuned anode. 


Receiver only. Coils and tuning as 
above. Arranged for grid bias. 


Receiver urate with all batteries 
and valves 


Complete with valves, batteries and 
headphones. JF. THROW-BACK. 
Receiver complete with accessories. 


Receiver complete with 1” pair 


headphones. 


eu oD 99 oD 


Receiver only. Self-contained. 


Receiver only. 
Transformer coupled. 


Receiver only. 


Complete with all accessorics, in- 
cluding loud-speaker. 

Receiver only. 40-100 metres. 

Receiver only. 

Receiver only. 1 control. 

Receiver only. 1 control, 1 trans- 


ero and l resistance-coupled 

fae e 

Receiver only. 300-4,000 metres. 
Pedestal base, £1 10s. extra. 

Rceeciver, self-contained with valves, 
batteries and loud-speaker. 300- 
50C and 1,5600 metres. 

Reeeiver ouly. Hand control re- 
action. 

Reeciver only. Tuned anode. 5XX 

coils embodied. 


,? oF ve op 


D.C. mains supply. 
oe os A.C. ve eo 


Receiver only. 
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Oe SETS (2 Valves)—continued. 
~ Valves. 
Manufacturer. Name of Set. Type of Cabinet. |—— —— Price. Description and Remarks. 
} H.F. | Det. | L.F. 
i € B. d. 

Reeves, A. W., MI.M.E., | Reeves-Roberts . — — 1 . | 15 0 0 Receiver only, with valves. 

3, Edmund Street, Birm- s — — 1 1 21 0 0 Receiver complete with all acces- 

- Ingham. sorties including loud -speaker. 

Rotax (Motor Accessories), | Rotola Model A . Black morocco case -— 1 1 14 18 0 Receiver com nete with all acces- 
Ltd., Rotax Works, Willes- sories, including e OaE RERR: 
den Junction, London, 5 Model B | Mahogany or oak, — 1 1 1418 0 B > 
N.W.10. with foiding doors. 

KA s = ee Pertable | Black morocco case — 1 1 15 19 0 Receiver complete with all acces- 
; sories, includ st par hones. 

Sherman, P., 12, River | 2...........6. - | American type, oak | — 1 1 715 0 Receiver only, wi for 1 
Street, Clerkenwell, and 5X X. 

_ London, E.C.1. i 

Standard Telephones and | Weconomy Set | Mahogany case ... 1 1 — 10 0 0 Receiver with valves. 

Cables, Ltd., formerly 44081. 

Western Electrice Com- 

pany, Ltd., Bush Touse, 

Aldwych, London, W.C.2. 

Stevens, A. J., & Co. (1914), | 2-valve Standard. | Sloping .......... 1 1 — 16 17 6 Receiver complete with all acces- 
Ltd., Walsall Street, sories. 

Wolverhampton. Model Z. ....... Upright cabinct .. — 1 1 S 2 6 Receiver only. . 

Stirling, Ltd., 17/19, Clar- | Stiradio II. ..... Sloping,open panel, — | 1 1 9 0 0 Receiver only, including tuning 
ence Street, Kingston-on- valves enclosed. unit for 2LO. 

Thames, Surrey. Toy 

Stratton & Co., Tta., Ral- | Eddystone Twin . | Oak, enclosed, plate 2 valves 815 0 Receiver only, with coils. 
moral Works, “Bromsgrove te ra glass front. ss 11 5 0 » loud-speaker. 
Street, Birmingham. , 53 »» m és 15 15 0 Receiver complete with all acces- 

sories and loud-speaker. 

Telephone Manufacturing | T.M.C. 2A...... - | Walnut box, flat — 1 1 6 0 0 Receiver only with 2 plug-in ‘coils 
Co., Ltd., Hollingsworth panel. for 300-600 metres. Variable 
Works, West “eh reaction. 

London, S.E.21 T.M.C. 7B....... | Walnut, enclosed, 1 1 — 13 5 0 Reeeiver only. REFLEX COMBINA- 
sloping panel, TION. 300-2,700 metres. No plug- 
glass doors. aD cous necessary. Variable re- 

action. 

Thames Electric Wireless | Thames ........ | Panel type ..... a — 1 1 4 7 6 Receiver only. Provision for loading. 
Co., Ltd., 40, Old Town, 

Clapham, London, S.W.4. 

Tutills, Ltd., 7 and 9, Swan | Tinol Series A ... | Oak. American, — 1 1 15 0 Receiver only. 

Street, Manchester. lift-up lid. 

U.S. Radlo Co., Ltd., Radio | Yew-css II....... | Open front, hinged — 1 1 5 0 Receiver only. with 300-500 metres 
Works. Tyrwhitt Road, |e d, American style ~ coils. 

Brockley, London, S.E.4. oe Oak, lock-up doors, — 1 1 10 0 5 ò ” s 
to take all acces- 
sorics. 

Ward & Goldstone, Fred- | Goltone A...... | Oak, open ....... — 1 1 6 5 0 Receiver only. With set of 5 
crick Road (Pendleton), basket coils covering all B.B.C. 
Manchester. wavelengths including 5XX. 

mS A Pe ee Asses r - — 1 1 918 0 Complete with phones, valves, H. 
ana L.T. batteries and 5 basket 
coils. 

” » »» - Biswess r a — 1 1 717 7 Receiver only. With set of 4 
basket coils covering all B.H.C. 
wavelengths including 5X X. 

‘3 ie s ‘ts Boriss 7 is — 1 1 11 7 6 Complete with phones, valves, H. 
and L.T. - batteries and 5 basket 

coils. 

Wootten, F. E., Ltd., 56, | Wootophone Mahogany or oak.. | — 1 1 9 1 6 Receiver only. 

High Street, Oxford. Type D. ; 

5 ‘a 5$ si ,» s ae — 1 1 13 14 0 Complete with all accessories. 
5» R = Type C a n 1 1 — 11 0 6 Receiver only. 

“6 i $s s >> 1 1 — 15 14 0 Complete with all accessories. 
ys t i Ty pe 'D.2 ie : — 1 1 12 0 9 $ v - 

Yorkshire Radio Co., Ltd., Deucalion eres Cabinet ........ ‘ — 1 1 8 8 0 Receiver only. 

Western Works, Rocking- 

ham Street, Sheffield. 

‘Young, A. M., & Co., 52, | Rondar ........ | Americon pattern, 1 1 — 8 5 Receiver only. 
Bordesley Street, Birm- ouk. 
ingbam. » os o 1 1 — 15 With accessories, in- 
cluding plug-in coils and loud- 
speaker. 
VALVE SETS (3 VALVES). 
l 
Valves. =- 
Manufacturer. Name of Set. Type of Cabinet. (——— —————, Price. Description and Remarks. 
H.F. | Det. LFE o 
8. a de | 

Atherton & Hall, The Clare- | Athall Radio C.3 Oak or mahogany.| — 1 2 Vi 17 6 Receiver only. 1 stage T.O. 1 stage 
mont Garage, General R.C. 

Street, Blackpool. 

Beard & Fitch, Ltd., 31/36, | Success, Reinartz. | Mahogany........ — 1 2 30 0 0 Receiver, complete with all acces- 
Aylesbury Street, Clerk- : sories and Sterling Mellavox loud- 
enwell, London, E.C.1. speaker. 
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se 


Manufacturer. 


pene & Lee, Ltd., Queens- 
Works, 
End. Middlesex. 


British Engineering Pro- 
ducts Co., 4570/2, Abbey 
House, Vietoria Street, 


S.W.1. 
British Radio Corporation: 
Ltd.. Elmgrove Road, 
Weybridge, Surrey. 


Lad > “9 


British Thomon - Houston 
Co., Ltd., Crown Fouse, 
Aldwych, Londen, W.C.2. 


ee vr oe 


British Wireless Supply Co. 
(1924), Ltd., 8, Blenheim 
Terrace, Leeds. 


*@ 


Burndept Wireless, Ltd., 
Aldine Fouse, Bedford 


Street, Strand, W.C.2. 


Cahle Accessories Ca., Ltd.. 
Britannia Works, Tivi- 
dale, Tipton, Staffs. 

C. T. CoPbery & Co., Ltd., 
#, St. Janus Waik, "Clerk- 
enwell Green, London, 


E.C.1. l 
Collins & John, Ltd., 9 and 
10, Tenby Street, Birun- 
ingham 
Curtis, Deter, Ltd., 75a, 
Cara lioad, London, 


Dargue Bros., Ltd., Simplon 
Technical Instrument 


Works, Halifax. 


oe p. Le] 


Dunham, €.” S., 23/6, 
-Brixton Hill, , London, 
S.W.2., 


.. ve o> 


Dynamergy Mais Suppl y 
Staines. 

Eagle Engineering Co., Ltd., 
Eagle Works, Warwick. 


a? s» "9 
2 os oe 
9 op ve 


Electrical Accessories Manu- 
faeturing Co.. Progress 
Works, Low Hall Mills, 
Holbeck, neces 


Lad oe 


Filiett, C L.. 42 Queen’ 3 
Road, Toar SW... 


ve s os 


Emsco Radio, 24, Leyton- 


stono Road, Stratford, 
London, F.15 

knzineering Works (Elec - 
trical & General), Ltd.. 
17:2}, Thurlow Park 
_ Eoad, _ Woat. DPalwieh. 


Ponder’s. 


C.S.D.51D. 


No. 2 


Name of Set. 


Tonyphone 3V. . 


B.R.C. C E E een DE 


ge (EE r E EE S EE SE 


B.T.BH. Portable . 


Brit phone 387 


7 3Y. 
Cz ) 3Y. ee 
yer 4Y. . 


: 9 4Y Ea ee 
EthophoneTriplex 
Ethophone ITI., 

. III. 


A 


H.F.2 Ree. 
Revophone IHI. 


Portable ........ 


t... .»..e p o 


Amplex 


Duodyne III., re- 
generative. 

Duodyne UII., re- 
generetive. 


Duodyne III.. H.F. 
Duodyne IH.,H.F. 


Simplon 
Autodyne TIT. 


3-valve Mains 
Pe tecciver. 


e. eee. eB es oe 


ove ene 


eve toe aeeov eer enae 


es eevee 
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Type of Cabinet. 


Mahogany, with lid, 
vertical panel. 


Vertical panci, 
Jacobean. 


Plain wainut. in 
totally enclosed 
cabinet. to: take 


batteries, ete. 


oy e, 


Polished mahogany, 
with 2 doors. 


Leather cloth care, 
with carrying 
handie, 2 doors. 

Polished mahogany 

Enclosed oak, fiat. 

Oak, swing door .. 


Enclosed oak, flat.. 


Oak. swing door ; $ 
Mouided Bakelite 


case. 
Polished mahogany, 
open front. 
Polished mahogany, 
open front. 
Mahogany 
case, with inner 


outer 


frame. 
Black leather cense 
with handle. 


Roll top, oak or 
mahogany. 


Teak, open 


Teak, enclosed, 
folding doors. 
Teak, open 
Teak, enclased, 
folding doors. 
Table cabinet type 


9. oe 


Floor type, maho- 
gany or oak. 

Oak or mahogany, 
de3k model, front 


doors. 
Oak or mahogany, 
cabinet model, 


front doors. 


—, 


Mahogany, sloping 
desk pattern. 


yo tad 


Oak cabinet, with 
folding doors. 

Vertical panel, ma- 
hogany eahinet. 


Flat, walnut...... 
Oak cabinet 


i with Apor 


e. eso’ 


Flat, oak ease” re ee 
Oak 


Jacobean fumed 
oak, glass panel. 


Valves. 

F. | Det. | L.F. 
— 1 2 
— 1 2 
ee E | 2 
— 1 a 

1 1 1 
3-valve super 

het. 

— | 1, 2 
— 1 2 
1 1 1 
1 1 1 
1 1 1 
| 1 1 
— 1 2 
— 1 2 
2 1 — 
— 1 9 
3 valves. 

— 1 k4 
— 1 2 
— 1 2 
2 1 — 
2 1 — 
— 1 2 
—- 1 2 
— 1 2 
— } 2 
1 1 1 
1 1 1 
3 valves. 

1 1 1 
1 1 1 
— 1 2 
1 1 1 
1 1 1 
1 1 r 
1 1 1 
1 1 1 
1 1 1 
— 1 2 
1 1 1 
— 1 2 

1 1 
— 1 2 

1 1 l 


pm path teh 


banc 


pt 
J roots 


i pas 
a «3 


> 


ao = 


6 


6 
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Description and Remarks. 


Receiver, complete with all acces- 
sories except valves. Plugs into 
D.C. electrice mains, 
required. 

Complete with all acccssories. 


no battery 


Receiver only. 


4 Complete with all 
ACCCRSOTİCR and loud-speaker. 


: Receiver, dual amplification, com- 


plete with all accessorits, loud- 
speaker in cabinet. 
Receiver, SUPER HETERODYNE, com- 
plete with all accessories. 


Receiver oniy. Transformer eoupled. 


; Cuts out. local station. 


$> er 
oq pe ‘ K) 


Receiver only, with 3’ valves and 2 

coils. 

Receiver only, with 3 valvea, coils 
for 5NX and 300-500 metres. 


Receiver only, with 3 valves. 


' Receiver only, with H.T. battery. 


self-contained, complete with acces- 


sories. 
Receiver only. 


Reeciver only, with necessary coils 
from 250-500 metres. 


ee ee 


oe ge 29 
“9 ye 9e 


Receiver only. 


Complete with valves, 
loud-speaker and aerial. 


batteries, 


t 
o” soy 


Reeciver only. 
never any. (without front doors, 
25/- lesa) 


oe g (i 90 


Receiver, with valves for D.C. 
main supply. 


Receiver only, “with B.B.C. coils. 


Complete set of parts, B.B.C. coils 
and full instructions. 
Receiver only. 200-2,000 metres. 


Receiver only. Coupled aerial cir- 
cuit, with set of B.B.C. coils and 
ping, H.T. compartment in base. 

receiv er only. 


È oe 


qe 


ao 

oe +o 
Receiver only. 

26 


Receiver, with battery, valves and 
loud-speaker. 


»® 08 99. 
Reeciver only. Tue anode. 


14 


A 29 
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Manufacturer. 


Ericsson, British L.M., 
Manufacturing Co., Ltd., 
va Kingsway, London, 


Fairbrotker, J 
Road, Fairfield, Liverpool. 

Falk, Sta elmann & Co., 
Ltd., 83/93, Farringdon 
Road, London, K.C.1. 


29 99 99 


Fellows Magneto Co., Ltd.. 
Cumberland Avenue, Park 
Royal, London, N.W.10. 


»9 oe 9? 


Gambrell Rros., Ltd., 76, 
Victoria Street, London, 
S.W.1. 


99 99 99 


General Electric Co., Ltd., 
Magnet. House, Kingsway, 
London, W.C.2. 


oo oy 9 


ve Lx) 9 


Gent & Co., Ltd., Faraday- 


Works, Leicester. 
Gisbornes, 28/32, Longmore 

Strect, Birmingham. 
Henderson, W. J., & Co., 

Ltd., 35), Fulham Road, 


S.W. 10 

Uirst Bros. & Co.. Ltd., 
Roscoe Street, Oldham, 
Lancs. 


Johnson, Thos. T., 17/19, 
Catherine Street, Salis- 
bury. 


Lamplugh, S. A. Ltd.. 
Kings Road, Tyseley, 
Birmingham. 

Liver Radio Manufacturing 
Co. Ltd., 30, Islington, 


Liverp ool. 
MeMichacl, L., Ltd., Wex- 
ham Road, Slough. 


Marconiphone Co.. Ltd.. 
210,212, Tottenham Court 
toad, London, W.1. 


oo x 99 oe 


Midland Radiotelephone 
Manufacturers, Ltd., 
Brettell Lane Works, 
Stourbridge. 


National Wireless & aN 
(R. R. Goding, Ltd. 
Ta Gray’s Inn Road, 
London, W.C.1. 


91, Prescot - 
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VALVE SETS (3 Valves)—contsnued. 


Name of Set. 


0/1003 


0/1083 *osee@eeeeds 

Fair-Fal re a . 

Efescaphone 

Nelson. 

’ Rodney 

5 Hood Sis 
Fellophone 

uper 3 

» Portable 3 

. Grand 3 


The Gambrell 
Cabinet 3 


7 3A 
B.C.3350 ....... 
B.C.3351 a.nn 
B.C.3355 ...... : 
B.C.3356 ..... 
B.C.3301 ...... : 


B.C.3300 ....... 
B.C.3306 ....... 
B.C.3305 ...... . 


Tangent Radio- 
i A Type B. 


Tameside R.1013 


ie R.1013B 
ue de Luxe 

R.1148 
a R.119 


Sarumphone .... 


Lamplugh 1078 .. 


Liverphone ..... 


Sterling Anodion 
R.1584 
R.1605 


» » R.1578 
Long Range. 


99 oy 


Mellowtone 3.... 


4 ; PON 
N. Mk. 3° ac luxe 


N. Mk. 3 Portable 


Wireless 
World 


Type of Ca binet. 


Sloping panel 


Mahogany, folding 
doors. ` 
Mahogany, falding 


doors, H.T.inside. 


Mahogany, with roll 


Walnut, eloping 
front. 

Walnut, square, for 
table or wall. 

Sloping mahogany 
cabinet. 

Leatherette care .. 


Oak or Sheraton, 


folding doors. 
Polished mahogany 

cabinet, wit 

folding doors. 


Mahogany sat ine ae 


Mahogany case, 
doublo hinged 
doors and drawer. 


Oak, folding doors. 
Vertical panel type 


$. oP 


Oak, upright panel 


Oak UEP panc 
fol vng doo 

Oak desk for Felons 
ing pancl. 

Mahogany, 2 fold- 
ing doors, top 
opens, drawer 
below for bat- 


terics. 
Oak, self-contained 


Sloping ........ ae 
Mahogany..... ese 
Mahogany........ 
Walnut .......... 
Walnut, table 
cabinet. 
Walnut .......... 


Tray, oak or mahog- 


any. 
Popular, oak ..... 
De Luxe, oak ... 
š mahogany 
Mahogany, glass 
doors. 
Mahogany........ 


98 +  ‘*@*eeeretece 


ne = e a r LOOL 


pi i p d d d p pad 


1 
1 
J 
1 
1 
1 
1 
1 
.1 
1 
1 
1 
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to N NN Ò Om 


i=] 


to 
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Description and Remarks. 


Receiver only. Trana ormer coupled. 
owen fer 2 or 3 valves, tuned 
anode E 


LAJ » 99 


Receiver complete with accessories. 


Receiver only. 


Pe p> 


Receiver complete with accessories. 


(In real cowhide, 21 10s. "extra.) 
Receiver, complete with accessories. 


Receiver only. 


re io only, with 2 leads, 2 D. E.S, 
E.5 valves and grid battery. 
Receiver complete with accessories 
and accumulator. 
Receiver only, with 2 leads, 2 D.E.2 
1 D.E.6 valves and grid battery. 
Receiver complete with accessories 
and accumulator. 
Receiver only. with 2 leads, 2 D.E.8., 
1D.E.5 valves and grid battery 


Receiver complete with accessorics 
and accumulator. 
Receivor only, with 2 leads, 2 D.E.3, 
1 D.E.6 valves and grid battery. 
Recciver complete with acoeszorics 
and accumulator. 

Receiver only, including valves and 
coils. Cabinet extra. 

Receiver with valves, batteries and 
loud-speaker. 

Receiver on) 

Complete y th valves and acces- 
sories. 

Recciver only. Tuned anode, trans- 
former coupled. 

Receiver only. Aerial reaction. 

Receiver only. Tuned anode circuit, 
H.F. amplification. 


9 99 ae 


Receiver complete with accessories. 


Receiver only. 
Receiver only. 


Receiver only. 


Receiver, L.F. throw-back, complete 
with phones and all accessories. 
Receiver complete with all acces- 
sories, no phones, operates on 
2 or 3 valves. 

Receiver sores. with phones and 
all accessorie 


+’ o> 


Receiver PET with phones and 
all accessories. Adaptable 40-—5,000 
metres. 

Receiver only. 


+9 


Receiver only. ee 
Transformer coupled. 


A 30 


an 


p a. a 
e 


FEBRUARY 10TH, 1926. THE WIRELESS WORLD "ADVERTISEMENTS. 15 


Soe eee T, 


s 


b 


-e ee ee ee e 
7 
: 
o 
we i d 1s — - >) 
AP a> SS amm -+ 


SPECIFICATION. 
a 4550 volt Treble Capacity Giant H.T. Batteries. 
1 A.J.S. Lucas 6volt 50 amp. (actual) “ Milam” 
Accumulator. 
3 AJ.S. Mullard specially designed Valves and 
1 A.J.S Mullard Power Valve. 
1 pair A.J.S. Headphones. 
I il (100 feet) Aerial Wire. Copper 7/22 gauge. 
4 Shell Insulators. 1 9-1n. Lead-in Tube. 
x Acrial and Earth Safety Gap. 
x Coil Holder. 1 cach Coils Nos. 200 and 500. 
z set Connecting Wire. 


Guarantee and Free Insurance Scheme. 


Receiver illustrated above complete with accessories as 
per ification 230 10 0. Receiver only 221 5 0. 
4 Valve Receivers from &18 10 ©. Loud Speaker 
iliustrated &4 10 0, 


ASS 


——S EE a Iau —_ - z e 


2 Valve Loud Speaker Receiver complete with all accessories as 
illustrated and inclusive of Junior Loud Speaker. Price £13 18 6. 
Receiver only £8 2 6. Junior Loud Speaker from 35/-. 


ee e a aM M _ —— 


A. J. STEVENS & CO. (1914) Ltd., 
Radio Branch, WOLVERHAMPTON. 


Telephone : 1748 (7 lines)... Telegrams: ‘‘ Reception, Wolverhampton,’ 
LONDON SHOWROOMS : 122/124, Charing Cross Road, London, 


Telephone : Regent 7161-2. Telegrams: ‘‘ Ajayessco, Westcent, Londen.” 


GLASGOW SHOWROOMS: 223, St. George's Rd., Glasgow. 
‘lelephcne: Douglas 3449» Telegrams: ‘* Reception, Glasgow.” 


T matters not whether a Radio Receiver 
is used for the artistic pleasure it gives, 
or for bringing in distant stations under 
the expert hand of a keen experimenter, it 
must, above all other things, be reltable. 


A.J.S. Receivers are highly efficient and give 
WORLD-WIDE SATISFACTION The interva!ve 
coupling is by A.J.S. Chokes, and this method 
cannot easily be ‘surpassed when musical repro- 
duction is being considered. 


Moreover the standard receivers are more selective 
than usual, owing to the method of aerial coupling, 
and the fact that the coils for use on the lower 
Broadcast range are single layer wound, and that 
the variable condensers are of the A.J.S. low loss 
type. The wavelength range is from 150 metres 
upwards. When used above 550 metres, plug-in 
coils are employed. The standard type receivers 
are so constructed that the aerial cannot be 
energised by self-oscillation. 


A. J. STEVENS & CO. (1914) Ltd., 


Radio Branch, Wolverhampton. 
Please send Publication No. 120. 


ISSUED BY THE PUBLICITY DEPT. A.J.S. 
13 Advertisements for “ The Wireless World ’’ are only accepted from firms we believe to be thoroughly reliable. A3I 
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Manufacturer. 
Ericsson, British L.M., 
Manufacturing Co., Ltd., 


67/73, Kingsway, London, 
W.C.2. 


Fairbrother, J., 91, Preacot 
Road. Fairfield, Liverpool. 

Falk, Stadelmann & Co., 
Ltd., 83/93, Farringdon 
Road, London, E.C.1. 


LEJ +, os 


Fellows Magneto Co., Ltd., 
Cumberland Avenue, Park 
Royal, London, N.W.10. 


9? a? 99 


Gambrell Rros., Ftd., 76, 
Victoria Street, London, 
S.W.1. 


9? 9e ge 


General Electric Co., Ltd., 
Magnet. House, Kingsway, 
London, W.C.2. 


Gent & Co., Ltd., Faraday- 


Works, Leicester. 
Gisbornes, 28/32, Longmore 

Strect, Birmingham. 
Henderson, W. J., & Co., 

Ltd., 351, Fulbam Road, 


S.W.10 

Uirst Bros. & Co., Ltd., 
Roscoe Street, Oldham, 
Lancs. 

Johnson, Thos. T., 17/19, 
Catherine Street, Salis- 
bury. 

Lamplugh, S&S. <A., Ltd., 
King’s Road, Tyseley, 


Birmingha m. 

Liver Radio Manufacturing 
Co., Ltd., 30, Islington, 
Liver pool. 

MeAlichael, L., Ltd., Wex- 
ham Road, Slough. 

Marconiphone Co., Ltd., 
210/212, Tottenham Court 
Road, London, W.L 


Midland Radtotelephone 
Manufacturers, Ltd., 
Brettell Lane Works, 
Stourbridge. 


Sotona Wireless & Electric 
Co. (R. R. Goding, Ltd.), 
42, Gray’s Inn Road, 
London, W.C.1. 


Name of Set. 


0/1003 CEE EE S SE S E E 


0/1083 ...e.seso 

Fair-Fal essoosoo . 
Efescaphone 

Nelson. 

’ Rodney 

‘s Hood sa 

Fellophone 

uper 3 

» Portable 3 

a Grand 3 


The Gambrell 
Cabinet 3 


g 3A 
B.C.3350 ^... 
B.C.3351 20.2.6. 
B.C.3355 auers 
B.C.3356 ..... m 
B.C.3301 ....... 


B.C.3300 
B.C.3306 
B.C.3305 ....... 


Tangent Radio- 
oe Type B. 


oe seer eer eevee 


eeoeesese 


eevee aoe 


Tameside R.1013 


R.1013B 
Pe de Luxe 
i R.1148 
is R.419 


Sarumphone .... 


Lamplugh 3078 .. 


Liverphone ..... 


B. R.3 e 2eee#e 

V.3A E 

3i EE EE SE E E PH BPH HC 8 Fe ee 
Sterling Anodion 

R.1584 

G » R.1605 

» R.1578 


Long Range. 


Mellowtone 3.... 


s Bebe 
os 3 eeee 
N. Mk. 3° deluxe 
N. Mk. 3% i... 


N. Mk. 3 Portable 


Wireless 


Buyers. uide fo Sets 


VALVE SETS (3 Valves)—continued. 


Type of Ca binet. 


Sloping panel 


Mahogany, 
doors. j 

Mahogan OP at folding 
doors, H.T.inoside. 

Menogens, with roll 


Walnut, 
front. 
Walnut, raquare, for 
table or wall. 
Sloping mahogany 
cabinet. 
Leatherette case .. 


folding 


sloping 


Oak or Sheraton, 


folding doors. 
Polished” mahogany 

cabinet, with 

folding doors. 


3? ve 


Mahorany See P T 
Mahogany 
double hinged 


doors and drawer. 


Oak, folding doors. 
Vertical panel type 


Oak, upright panel 


Oak, upright. panel, 
folding doors. 

Oak desk for slop- 
ing panel. 

Mahogany, 2 fold- 
ing doors, top 
opens, drawer 
peo for bat- 


Ook. ‘self -contained 


Sloping ......... 3 
Mahogany..... me 
Mahogany........ 
Walnut ee 
Walnut, table 
cabinet. 
Walnut .......... 


made oak or mahog- 


Popular, oak ..... 

De Luxe, oak .. 

a mahogany 

Mahogany, glass 
doors. 

Mahogany........ 


pr ef P ©@e ees 


H.F. 


pot 


pab pb pbp pd pd d pd pd d jd | 


Valves. 
Det. 


a ee ee ee a a S 


pd pb pmb ph paeh 


p 


pi pt 


pad peh pnb pant pd md jand 


O m ë ọm ë pi ě j ë j ë j jd d 


mi p D t p O 


L.F. 


to © © Ò tm 


to 


to N 


O pt put pet pet 


wee 


pab Jak ond 


coms 
on aN NNO O N s 


FEBRUARY roth, 


7920. 


O © > O O aG 0O O O 


O 2 QO Q ROD 


© O QSO QOQ CO O 23 Q O Q 


wa m fh 


GO ODAO Q 


Description and Remarks. 


Receiver only. Transformer coupled. 
ewer for 2 or 3 valves, tuned 
anode : 


9? o* os 


Recelvor complete with accessories. 


Receiver only. 


Receiver complete with accessories. 


(In real cowhide, £1 10s. extra.) 
Receiver, complete with accesories. 


Receiver only. 


ee oe 


Receiver only, with 2 leads, 2 1N.E.8, 
1 D.E.5 valves and grid battery. 
Receiver complete with accessorics 

and accumulator. 

Receiver only, with 2 leads, 2 D.E.?, 
1 D.E.6 valves and grid batters. 
Receiver complete with accessories 

and accumulator. 
Receiver only, with 2 leads, 2 D.E.8., 
1D.E.5 valves and grid battery 


Receiver complete with accessories 
and accumulator. 
Receivor only, with 2 leads, 3 D.E.3, 
1 D.E.6 valves and grid battery. 
Recetver complete with acoeszorics 
and accumulator. 

Receiver only, including valves and 
coils. Cabinet extra. 

Receiver with valves, batteries and 
loud-speaker. 

Receiver on) 

Complete v 
sories. 

Receiver only. Tuned anode, trans- 
former coupl 

Receiver only. Aerial reaction. 

Receiver only. Tuned anode circuit, 
H.F. amplification. 


$, 3» o> 


th valves and acers- 


Receiver complete with accessories. 


i 


Recciver only. 
Receiver only. 


Receiver only. 


Receiver, L.F, throw-back, complete 
th phones and all accessories. 
Recciver complete with all acces- 
sories, no phones, operates on 
2 or 3 valves. 
Heeriver sores.” with phones and 
all accessor 
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Receiver Sean with seca tae and 
all accessories. Adaptable 40—5,000 
metres. 

Receiver only. 


Receiver only. a 
Transformer coupled. 


oe 9» 
9 9° 


A 30 


“a9 


& < + 
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SPECIFICATION. 


45-50 volt Treble Capacity Giant H.T. Batteries, 

ATS. Lucas 6 volt 50 amp. (actual) “ Milam ” 
Accumulator. 

A.J.S. Mullard — designed Valves and 
1 A.J.S. Mullard Power Valve. 

pair A.J.S. Headphones. 

ner (100 feet) Aerial Wire. ng se 7/22 gauge. 
hell Insulators. 1 9-in. Lead-in Tube. 

Aerial and Earth Safety Gap. 

Coil Holder. 1 cach Coils Nos. 200 and 3500. 

sct Connecting Wire. 

Guarantee and Free Insurance Scheme. 

Receiver illustrated above complete with accessories as 

per Ss aap £30 10 0. Receiver only 221 5 0. 
Valve Receivers from £18 10 0, Loud Speaker 

lustrated £4 10 0. 


f y J > 


4 


Ya "D 


MHA rnu 


2 Valve Loud Speaker Receiver complete with all accessories as 
illustrated and inclusive of Junior Loud Speaker. Price £13 18 6. 
- Receiver only £8 2 6. Junior Loud Speaker from 35/-. 


A. J. STEVENS & CO. (1914) Ltd., 
Radio Branch, WOLVERHAMPTON. 


Telephone : 1748 (7 lines)... Telegrams: ‘‘ Reception, Wolverhampton,’ 
LONDON SHOWROOMS : 122/124, Charing Cross Road, London, 


Telephone : Regent 7161-2. Telegrams: ‘‘ Ajayessco, Westcent, Londen,” 


GLASGOW SHOWROOMS: 223, St. George's Rd., Glasgow. 
lelephcne : Douglas 3449. Telegrams: ‘‘ Reception, Glasgow.’ 


a 


T matters not whether a Radio Receiver 


is used for the artistic pleasure it gives, 
or for bringing in distant stations under 
the expert hand of a keen experimenter, it 
must, above all other things, be reliable. 


A.J.S. Receivers are highly efficient and give | 


WORLD-WIDE SATISFACTION The intervalve 
coupling is by A.J.S. Chokes, and this method 
cannot easily be surpassed when musical repro- 
duction is being considered. 


Moreover the standard receivers are more selective 
than usual, owing to the method of aerial coupling, 
and the fact that the coils for use on the lower 
Broadcast range are single layer wound, and that 
the variable condensers are of the A.J.S, low loss 
type. The wavelength range is from 150 metres 


upwards. When used above 550 metres, plug-in 


coils are employed. The standard type receivers 
are so constructed that the aerial cannot be 
energised by self-oscillation. 


A. J. STEVENS & CO. (1914) Ltd., 
Radio Branch, Wolverhampton. 


Please send Publication No. 120. 


Pe ee aaa ee ee en ee eee a. 
MACOS Eig 506.6 56s ewe SSG 44 ESTER ES 44343444 E NRO 


ISSUED BY THE PUBLICITY DEPT. A.J.S. 
13 Advertisements fòr “ The Wireless World ” are only accepted from firms we believe to be thoroughly reliable. A31 
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BS SS == 
| P rno foo crowded 


for the 
“BLUE SPOT” 


ALL-WAVE COIL f 


- ~ 
s 


ULTIDY 


(Three Provisional Patents) 
You can switch over in a second to the desired wave-length with 
the BLUE SPOT MULTIDYNE, and with the usual fine- 


tuning attachments of any set you can practically cut out interference. 


The BLUE SPOT MULTIDYNE COIL is not a tapped 
coil—it incorporates a series of entirely separate coils that 
give the desired wave-length and the right inductance 
values by a simple turn of the switch. Instead of a 
series of plug-in Coils of various wave-lengths for different 
stations, the BLUE SPOT MULTIDYNE brings the world 
within your range without ever changing coils. Replace 
those obsolete sets of coils with a simple BLUE SPOT 
MULTIDYNE and you will never have to buy another Coil. 


Wavelength Range 180 to 5,300 metres 
—and NOT A TAPPED COIL! 


NO DEAD-END EFFECT. 


Price 13/6 only. 

In case of difficulty in obtaining, WRITE TO-DAY TO 
LINDALL’S LTD., 

64, LOMBARD STREET, BIRMINGHAM 


‘Phone : Mid 596. Telegrams : LIFELIKE. 
ents on a 9/60, CHANCERY LANE, 
aad British Colones BARKER & Co. (Supplies), Ltd., fonpon ————w.c4 


A32 Mention of “ The Wireless World.” when writing to advertisers, will ensure prompt attention, 28 
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Manufacturer. Name of Set. Type of Cabinet. [Det x - Price. . Description and Remarks. 
‘ et. | ° 
€ s da 

Ormsby. L., & Co., 28, Page | Ormsby ........ | Lidded polished 3 valves 12 0 0 Receiver only. REFLEX. 

Street, Westminster, mahogany box. 

London, S.W.1. s ee rere a Pe a ʻi 18 7 6 Complete with al] accessories, in- 

cluding loud-speaker. 

R.M. Radio, Ltd.. 21, Gar- | Carpenter ...... | Period oak or ma- 1 1 1 32 10 0 Receiver only. Single dial tuning 
rick Street, London, W.C.2 hogany, space for control with automatic reaction 

battery. compensation. - 
Pr js “a R.M.10 aeee.. Oak or mahogany, | — 1 2 1410 0 Receiver only. Hani control 
° ria for all hat- reaction. 
eries. . 

Radio Communication Co., | Polar Blok B.3 .. | Cryst. metal or | — 1 2 12 0 0 Recciver only. 1 R.C.C. coupled and 
Ltd., 34/35. Norfolk St. mahogany. reaction. 

London, W.C.2. a C3383 “s > 1 1 1 13 0 0 "i 3 a 

Radio Instruments, Ltd., | No. 211 ........ Mahogany, folding | — 1 2 16 17 6 Receiver only. Wavelength 300- 
12, Hyde Street, New doors, 4,000 metres. Extra for pedestal 
Oxford Street, London, base, £1 10s. 

W.C.l. Lyrianette ...... Mahogany, with | — 1 2 25 9 6 Receiver, with valves, hatteries and 
cupboard for bat- loud- apate Seli-contained, 
terjes. á 300-500 metres, and 1,600 metres. 

Radio Supply Co., Superfono | Superfone Mahogany, portable | — 1 2 12 12 a Receiver only. Tuned anode. 3XX 
ik ur Oaks, Birm- Maxim III. coils embodied. Transfofmer 
} ani. : e 4 

Read & Morris, Ltd., 31, | Mains Set ...... Burg walnut .... | 1 1 1 4117 6 Acros ing to supply. Not including 
Fast Castio Street, W.1. f P 1? : valves. ~ 

Rotax (Motor necerennes) Rotola Model A . | Mahogany........ — 1 2 28 2 6 Receiver complete with all acces- 
Ltd. Rotax Works, Wil- sories, including loud-spcaker. 
lesden Junction, London, n Model B. | Mahogany or oak . | — 1 2 33 7 6 a 5 Self-contained. 
N.W.10. si . . | Figured walnut... | — 1 2 31 7 6 f A - 

g P.. 12, River | Sikes ota asa oes American type, oak 1 1 1 10 15 0 Receiver only. 

Street, Clerkenwell, 

London, F.C.1. 

Stevens, A. J., & Co. (1914 3-valve Standard. | Sloping .......... 1 1 1 2113 6 Receiver complete with accessories. 
Ltd., Walsall Street, Wol- 
verBampton. ; 

Tdephone Manufacturing | T.M.C. Enclosed, black | 3-valve reflex 21 0 0 Reeeiver, variable reaction, with 
Co.. Ltd., Hollingsworth Trio-Portable. leather - cloth combination. accessories, dull-emitter valves, 
Works, West Dulwich, covered. 300-600 metres. REFLEX. 
London, S.E.21. 

Thames Electric Wireless | Thames ........ | Panel type...... 1 1 1 1 0 Q Receiver only (5XX without loading) 
Co., Ltd., 40, Old Town, a eee ee Open cabinet type. 1 1 1 133 5 0 = “4 oe 
CGaphain, London, S.W.4. Shr. Wises hleicer ache Encore cabinet | 1 1 1 1410 0 ns ” 

ype 

Tudoradio Co., Ltd., Tudor | Tudoradio S.B.3 . | Mahogany or oak, 1 1 1 30 0 0 Complete with valves, batteries and 

Nai: Park Hoyal, with folding doors. Amplion A.F.19. 
10 

Tutille, Ltd., 7 and 9, Swan | Tinol Series A .. | Oak, American, Mft- 1 1 1 8 5 0 Receiver only. 

Street, Wanchester. en 

ii ” a s Pure-Tone 5 ht cabinet, | —- 1 2 14319 0 os a? Resistance coupled. 
folding doors, 
compartments for 

: hatterier. . 
i n s Tinol Electric Mahogany, Ameri- 1 1 1 26 10 0 With valves and loud-speaker. Dircct 
Mains Set. on type, double current. 
oors. 
ò i a ee iy 5 j 1 1 1 2S 10 With valves and loud-speaker, 
alternating current. 

US. Radio Co., Ltd., Radio | Yew-ess III. .... | Oak cabinet to take | — 1 2 7 17 Receiver only, with coils. 

Works, Tyrwhitt Road, all acessories, 

Brockley ndon, S.E.4. lock-up doors. 

Werd & Goldstone, Ltd., | Goltone Type A. | Polished oak, open | —- 1 2 9 7 6 Receiver only. 

Frederick Road (Pendle: » s $s — 1 2 13 14 6 With phones, valves and batteries. 

ton), Manchester.’ a Type B. Polished oak ..... — 1 2 10 17 6 Receiver only. 

i a dg je Ss aes kets J — 1 2 15 1 6 With phones, valves and batteries. 
ʻ 2 > . de Luxe | Oak............. — 1 2 1R 12 6 Receiver only. 
ee ee ee UN ce sh Ae eh cots ela aS — 1 2 24 2 6 Complete with all accessories. 

Wootten, F. `E., Ltd., 56, | Waotophone Mahogany or oak . | — 1 2 17 0 0 Receiver only. 

High Street, Oxford. Type B. — 1 2 22 11 0 Complete with all accessories. 

Young, A. M., & Co., 52, | Rondar ....... . | American pattern, | 1 1 1 12 0 0 Receiver only. 

Bordesley Street, Birm- ag oak. 

ingham. a |  SaNLESe 5 oe 1 1 1 19 1t 6 Complete with accessories. 

VALVE SETS (4 OR MORE VALVES). 
Valves. 
Manufacturer. Name of Set. Type of Cabinet. (——— ——— —— Price. Description and Remarks. 
.F. | Det. | L.F. 
£ ss. d. 
ee & Hall, The Clare- | Athall Radio S.V.4 | Oak or mahogany, 1 1 2 25 0 0 Receiver only. 
Garage, General folding doors. 

Street, Blackpool. 

Barnett & Soans, High | Barsons 4....... | Mahogany case with _— 1 3 33 10 0 Resistance coupled, complete with 
, Kettering, lid. all accessories, including £5 loud- 
Northants. speaker. 


7 BI 
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— 


— 


is not too crowded 
for the 
“BLUE SPOT” 
ULTIDYN 


ALL-WAVE COIL 


(Three Provisional Patents) 


n” 


You can switch over in a second to the desired wave-length with 
the BLUE SPOT MULTIDYNE, and with the usual fine- 


tuning attachments of any set you can practically cut out interference. 


The BLUE SPOT MULTIDYNE COIL is not a tapped 
coil—it incorporates a series of entirely separate coils that 
give the desired wave-length and the right inductance 
values by a simple turn of the switch. Instead of a 
series of plug-in Coils of various wave-lengths for different 
stations, the BLUE SPOT MULTIDYNE brings the world 
within your range without ever changing coils. Replace 
those obsolete sets of coils with a simple BLUE SPOT 
MULTIDYNE and you will never have to buy another Coil. 


Wavelength Range 180 to 5,300 metres 
—and NOT A TAPPED COIL! 


NO DEAD-END EFFECT. 


Price 13/6 only. 

In case of difficulty in obtaining, WRITE TO-DAY TO 
LINDALL’S LTD., 

64, LOMBARD STREET, BIRMINGHAM 


‘Phone: Mid 596. Telegrams : LIFELIKE. 
ee for Lond . 59.60, CHANCERY LAN 
ati Brith Clones DARKER & Co. (Supplies), Ltd., IbNbOpANCERY LANE, 
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VALVE SETS (3 Valves)—continued. 


: Valves. 
Manufacturer. Name of Set. Type of Cabinet. - Price. | Description and Remarks. 
H.F. Be) Det. LF. 
8 a ae ae 

Ormsby, L., & Co., 28, Page | Ormsby ........ | Lidded polished 3 valves 0 Receiver only. REFLEX. 

Street, Westminster, mahogany hox. 

London, S.W.1. ee Save lng arans s Pa . 18 7 6 Complete with al) accessories. in- 

cluding loud-speaker. 

R.M. Radio, Ltd., 21, Gar- | Carpenter ...... | Period oak or ma- 1 1 1 32 10 0 Receiver only. Single dial tuning 

rick Street, London, W.C.2 horany, space for control with automatic reaction 

battery. compensation. - 


pe a9 o 
a 


R.M.10 ... 


Oak or mahogany, 
space for all hat- 
teries. 


Receiver only. Hani contral 
reaction. 


rh 


Radio Communication Co., | Polar Blok B.3 . Cryst. metal or 1 2 Receiver only. 1 R.C.C. coupled and 
Ltd., 34/35. Norfolk St., mahogany. reaction. i 
London, W.C.2. we C.3 .. ss bó 1 1 1 13 0 0 3 a x 

Radio Instruments, Ltd., | No. 211 ........ Mahogany, folding | — 1 2 16 17 6 Receiver only. Wavelength 300- 
12, Hyde Street, New doors. 4,000 metres. Extra for pedestal 
Oxford Street, London, base, £1 10s. 

W.C.1 Lyrianette ...... Mahogany, with | — 1 2 25 9 6 Receiver, with valves, batteries and 
cupboard for bat- ; loud-s ker. Self-contained, 
teries. 300-500 metres and 1,600 metses. 

Radio Supply Co., Superfone | Superfone Mahogany, portable | — c 1 2 12 12 0 Receiver only. Tuned anode. 3X X 
_Works, Four Oaks, Birm- Maxim ITI. coils muona, Transformer 

am. 

Read & Morris, Ltd., 31, | Mains Set ...... | Burp walnut . ... | 1 1 1 41 17 6 PEt e P to supply. Not including 
East Castle Street, W.1. ` ik 9 $ valves. 

Roax (Motor Accessories). | Rotola Model A . | Mahogany........ — 1 2 28 2 6 Receiver complete with all acces- 

Rotax Works, Wil- sories, including loud-spcaker. 
kelen Junction, London, ' Model B. | Mahogany or nak . | — l 2 33 7 6 is si Self-contained. 

N.W.10. o . « | Figured walnut... | — 1 2 34 7 ` ; 

g , P, 12, River | 3... aa American type, oak | 1 1 1 10 15 0 || Receiver only. 

Street, Clerkenwell, 

Soan 7 C.1 

Vens, A  & Co. (1914 3-valve Standard. | Sloping .......... 1 1 1 21 13 6 Receiver complete with accessories. 

Ltd., Wealeall Strect, Wol- 

veriampton. 

Telephone. Manufacturing | T.M.C. Enclosed, hlack | 3-valve reflex 21 a 0 Receiver, variable reaction, with 
Co., Ltd., Hollingsworth Trio-Portable. leather - cloth combination. accessories, dull-emitter valves, 
Works, West Dulwich, covered. 300-800 metres. REFLEX. 
London, S.E.21. 

Thames Electric Wirelcss | Thames ....... . | Paneltype....... 1 1 1 11 0 0 Receiver only (5X X without loading) 
Co., Ltd., 10. Old Town, sigh d E N tighter Open cabinet type. 1 1 1 13 5 0 j a is 
Gapham, London, S.W.4. eS ee E Enders cabinet 1 1 1 14: 10 0 i ji re 

ype. 

Tatoradio Co., Ltd.. Tudor | Tudoradio S.B.3 . | Mahogany or oak, 1 1 1 30 0 0 Complete with valves, batteries and 
` om a Park Royal. with folding donors. i Amplion A.R.19. 

Tutille, Ltd., 7 and 9, Swan | Tinol Series A os American, lift- 1 1 1 8 5 0 Receiver only. 

Street, Manchester. lid. 

z os ji s Pure-Tone | U Di ght cabinet, | —- 1 2 14 10 0 46 ks Resistance coupled. 
falding doors. 
compartments for 

. hatterier. . 
<a s 5 Tinol Electric Mahogany, Ameri- 1 1 1 28 10 0 With valves and loud-speaker. Direct 
Mains Set. on type, double current. 
oors. i 
ae 7 m M 5 s > 1 1 28 10 0 With valves anà loud-speaker, 
alternating current. 

UR. Radio Co., Ltd.. Radio | Yew-ess III. .... | Oak cabinet to take | — 1 2 717 6 Receiver only, with coils. 

Works, Tyrw hitt. Road, all acessories, 

London, S.E. ri lock-up doors. 
ate Galatone Ltd. Goltove Type A. | Polished oak, open | —- 1 2 9 7 6 Receiver only. 

iaket Road (Pendle: 2 i $ = 1 2 13 14 6 || With phones, valves and batteries. 

ton), Manchester. 5y Type B. Polished oak ..... — 1 2 10 17 6 Receiver only. 

s = "i jè j ge. a ES J — 1 2 15 1 6 With phones, valves and batteries. 
v : ’ a de Luxe | Oak............. — 1 2 18 12 6 Receiver only. 
ʻi E E E ETE ES — 1 2 24 2 6 Complete with all accessories. 

Wootten, F. 'E., Ltd., 56, | Waotophone Mahogany or oak . | — 1 2 17 0 0 Receiver only. 

High Street, Oxford. Type B — 1 2 22 11 0 Complete with all accessories. 

Young, A. M., & Co., 52, | Rondar ....... : American pattern, 1 1 1 12 0 0 Receiver only. 

Bordesley Street, Birm- ete oak. 

ingham ñ PETERE ši 5 1 1 1 19 14 6 Complete with accessories. 

VALVE SETS (4 OR MORE VALVES). 
Valves. 
Manufacturer. Name o! Set. Type of Cabinet. F. | Det. = Lr. T Description and Remarks. 
i et. ‘ 


emo 


ena ES EE a ES 


oo & Hal, The Clare- | Athall RadioS.V.4 | Oak or mahogany, 1 1 2 
» _ Gencral folding doors. 


Receiver only. 


Soans, High | Barrons 4....... ata case with -æ 1 3 zesistance coupled, complete with 


Street, Kettering, all acecasories, including £5 loud- 
Northants. speaker. 
7 BI 
a J 7 
. i t 
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Description and Remarks. 


Resistance conpled, complete with 
all accessories, including £5 loud- 
speaker. 


Led oP 2d op 


Receiver complete with all ace- 
cories. Direct current. fram mains. 
SUPER-HBTERODYNE, 2 intermediate, 
1 oscillator valves. : 


Receiver only. Plugs into any A.C. 
msing (no batterics required). 


Recetver only. 
With all accessories and loud-speaker. 


NEUTRODYNE. Receiver only. 
Do. With al! accessories, including 
loud-speaker. 

SUPER-HETERODYNE. Recciver com- 

lete with accessories and enclosed 
oud-speaker. 

Receiver only. Straight reaction. 
cirouit. i 

Receiver only. Transatlantic. 

Receiver with 4 valves and coils 
for 300-500 metres. 


bad v pe 


Receiver with 7 valves (1 oscillator) 
and long- and short-wave frames. 
Receiver with 8 coils. 


Receiver only. 


Complete with all accessorics. 


oe os kdd 


è ge ey 


oe op eq 
Complete with accessories. 


9° oe kd 


Receiver only. 


bad kad 


~~ 
Camplete with frame aerial. May 
be ‘used as 2-3-valve or 7-&-valve 
SUPER-HETERODYNE. 
Receiver only. 


receiver. 
NEUCTRODYNE. 


Complete with valves, batteries, 
loud -speaker and aerial. 


., ba) had 


Receiver only. 
Recelver only. 


Complete with neCEssOnes: 

Recciver only. 

Complete with acceasories. 

Receiver with valves. Direct ceur- 
rent from mains. 

Receiver. Coupled aeria) circult, with 
B.B.C. eoils and loud-s aker. 
Space in cabinet for batteries. 

Receiver only, with B.B.C. coils. 


Complete set of parts, B.B.C. enils 
and full instructions. 

Receiver. Coupled aerial -circuit, 
with B.B.C. coils and plug. H.T. 
compartment in base. 
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VALVE SETS (4 or more Valves)—continued. 
Valves. 
Manufacturer, Name of Set. Type of Cabinet. H.F. | Det. | L.F. Price. 
€ s d. 
Barnett & Sons, High Barsons 4....... | Jacobean cabinet. — 1 3 33 0 V 
St., Kettering, Northan 2 sets folding 
tad and hinged 
. . ” 5 t a EPEE Mahogany case with 1 1 42 10 0 
5 i we py 5 ...2é6.. | Jacobean, 2 sets 1 1 3 47 0 0 
folding doors and 
hinged | lid. 
Baty, Ernest J., 157, Dun- | The Baty Four .. 4 valvez. 42 0 0 
stable Road, Luton, Beds. l 
Beard & Fitch, Ltd., 34/36, | SUCCES ......... | Mahogany........ 1 2 jlor? 55 to 150 
Aylesbury Street, Clerk- i ruineas. 
enwell, Landon, E.C.1. 
Belling & Lee, Ltd., Queens- | A.C.t ....cee00. |. Mahogany, with lid, 1 2 42 10 0 
way Works, Ponders End, vertical | panel. recti- 
Middlesex. ier. 
British Radio Corporation, | B.R.C. ....eeee- | In totally enclosed 1 1 2 21 15 0 
Ltd,  Elmegrove Road, cabinet. 
Weybridge, Surrey. ” esseseoso | Walnut, to take | 2 power valves. 30 13 0 
batteries, ete. 
es -3 as eoevsneese Walnut cabinet so ë 2 1 2 43 18 0 
> Ta A S ‘i ge acess Ee Me Ah oe 59 13 6 
British Thomson - TIouston | B.T.H. ......2-+. | Period mahogany G valves. 132.15 0 
Co., Ltd., Crown House, cabinet. with 2 l i 
Aldwych, London, W.C.2. front. doors and ? 
; i hinget top. 
Pritish Wireless Supply Co. | Britphone 4E... Oak, desk type ... 1 1 2 It 0 0 
(1924), Ltd., 8, Blenheim 
‘Terrace, Leeds. 43...’ » swing door .. 2 1 1 2219 Q 
Burndept Wireless. Ltd., Ethophone yV. Polished mahogany, 1 1 2 32 10 9 
Aldine ouse, Bedford Mark IV. open front. 
Nr Strand, London, j Mark V..} Polished mahogany, 1 1 2 37 19 90 
W.C.: ; 7 l double door. 
x ; oe Ethodyne Sires . | Polished mahogany. 2 2 2 80 12 6 
open front. . 
ys 5 y Ethophone Grand | Polished mahogany, 2 1 2 78 2 6 
with full front.. 
Burwood tConcvessionairesi, | D’Accord Super 5 | Mahogany, Ameri- 2 1 4 33 2 6 
‘atd. 1], Great Queen can type 
oe Kingsway, London, 
Cable Accessories Co., Ltd., | Revophone 4664. | Jacobean oak, 1 1 9 58 0 0 
Britannia Works, Tivi- pedestal type. 
dale, Tipton, Staffs. £ 1668. a pedestal 1 1 2 60 10 0 
ype 
yi = 4662. | Jacobean oak 1 1 2 40 10 0 
cabinet. 
si ies z 4666. | Mahogany cabinet. 1 1 2 41 10 0 
Curtis, Peter, Ltd., 75a, Duodyn Mahogany, totally 1 1 3 21 0 0 
Camden Road, London, Portable IV. enclosed. 
N.W.1. a A Art crocodile 1 1 2 22 0 0 
leather., totally 
enclosed. 
; » 5 Duodyne V...... | Teak. open ...... 2 J 21 2 & 
í r . is Teak,enclosed. fold- 2 1 2 25 12 6 
ing doors. 
, ” Curtis e.. eee. | Mahogany, walnut | Super het 46 4 0 
or lacquer, open with 2 to 75 
l or enclosed. guineas. 
Dargue Bros., Ltd., Simplon | Simplon IV. .... | Mahogany or oak, 4 valves. 31 0 0 
Technical Instrument lifting top and 
Works, Halifax. ' folding doors. 
$? oe 4» ee oe 99 9s 99 47 10 0 
si z yi Simplon ........ | Mahogany, floor | 1 1 2 85 7 6 
cabinet type. i 
ge pE] 7 oe e eoeeeoene oe ee 1 1 2 25 0 Q 
Dunham, C. S., 234/6, | C.8.D.57 ........ | Oak or mahogany, 4 valves. 27 10 0 
Brixton Hill, London, folding coors. 
Ss. 12: ee eee . te s. oe 3 t 0 0 
se CS DG 666d she Mahozany or oak, ; 18 19 0 
sloping panel. i : 
i = x eS re ” 27 190 9 
Dynamergy Malins Supply, ; 1-Valve Mains — 4 valves. 33) 0 
Staines. Supply Receiver. 
Eagle Engineering Co., Ltd., | De Luxe Pedestal Pedestal, oak, with 1 1 2 35 10 0 
cagle Works, Warwick. self - contained 
. loud-speaker. 
; re i NO. Z ..cceeoeee | Mahogany, sloping 1 1 2 10 17 
. desk pattern. 
Lad .» a9 No. 2 Ce ee ee oe ry) oe 1 1 2 9 T 
» m » NO. T wcccccceee | Vertical panel, oak 1 2 2118 O 
or mahogan 
cabinet. wit 
A folding doors. 
a » m ʻ NO. T aesssosooo | Vertical panel, oak 1 1 2 1313 0 
cabinet. 
B2 
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VALVE SETS (4 or more Valves)—continued. 


Valves. 
Manufacturer. Name of Set. Type of Cabinet. —————_ ——— Price. Description and Remarks. 
- H.F. | Det. | L.F. l 
` E g s. d. | 
Edison Swan Electric Co., | Long-ra Mahogany, 2 doors |1 re-| 1 2 29 0 0 Receiver with 1 pair range blocks, 
Ltd., 123/5, Queen Vic- Radiophone. fiex. H.T. and bias batteries, no valves. 
toria St, London, E.C.4. REFLEX. 

Electrical Accessories Manu- | Prento F.4 ..... Flat. walnut...... 1 1 2 13 10 0 Receiver only. = 
factu Co.. Progress z C.R.14 Oak cabinet ...... 1 1 2 19 10 0 x3 as 
Works, w Hall Mills, = Ck rase i o PORN as 1 1 2 16 10 0 is ‘i 
Holbeck, Leeds. ver. AD ex +» with doors 1 1 2 21 0 0 ae w 

4d Lx) 99 ? 4D. 4 >»... 99 7) 1 1 2 27 0 0 . ry oe 

Elltott, C. L., 12, Queen’s | Volutone ....... | Oak ”......7... yha 1 2 || From Recciver only. 
Road, London, S.W.8. l 10 10 0 

Emsco Radio, 24, Leyton- | Emsco 5........ —— 1 - 1 2 30 0 0 Complete with accessories and loud- 
stone Road, Stratford, spenker. 

Loneon, E.15. w (OG eew ses — 4-valve reflex, 32 0 0 a s5 
with neutro- NEUTROLIBED REFLEX. 
one H.F. . 
valve. 
ecineeriag Works (Flec- | Radio-Pal ...... Self-contained, in 1 1 2 22 9 O Receiver. Tuned anode, aerial 
trical & General), Ltd., crocodile leather- reaction, with 2 H.T. batteries and 
17:21, Thurlow Park ette case. accumulator, frame aerial in case 
Road, West Du' wich. and B.B.C. tuning coils. £1. Is. 
extra for 4X X frame aerial. 
i ss ns Radio-Pal de Luxe | Self-contained ,solid 1 2 27 14 0 ” os ” 
leather. ; _ £1 5a. extra for 5SXX frame aerial. 

Ericsson, British L.M, Manu- | 0/1044 ......... Queen Anne period, 1 2 7710 0 Receiver only. Compartments for 
facturing Co., Ltd., 67/73, in oak, walnut or accumnlator and other batteries. 
Kingsway, London, W.C.2: mahogany. 

» » » O/1084 .....00.. fahogany, folding 1 1 2 20 0 0 Receiver only. 
doors, with lock- 
drawer for 
phones. i 

Fairbrother, John, 94, Pres- | Fair-Fal ........ Mahogany cabinet, 1 1 2 25 0 0 Complete with accessories. 

cot Road, "Fairfield, Liver- ` folding doors, 
}. H.T. inside. 

Falk, Stadelmann & Co., | Efescaphone Mahogany, with roll 1 1 2 32 10 0 Reosiver only. 

Ltd., $3;92, Farringdon Nelson front. 
Road, London, E.C.1. 

Fellows Magneto Co., Ltd., | Fellophone Oak falling doors. 1 1 3 24 0 0 Complete with accessories, 1 tr.- 
Cumberland Avenue, Park Super 5 counled, 2 res.-coupled L.F. stages. 
Royal, London, N.W.10. . Jacobean 5 | Oak bureau ...... 1 1 3 50 0 0 as n 

Fuller’e United Electric | Sparta ......... — 1 1 2 19 6 0 Receiver only. 

Works, Ltd., Woodland i 
Works, Chadweli Heath, 2 
Essex. jk $ . 

Gambrell Bros., -Ltd., 76, The Gambrell Mahogany cabinet, 1 1 2 30 10 0 Receiver only. 

Victoria Street, London, binet 4. with folding doors. ` i 
8.W.1. ji s $ $ 1 1 2 32 10 0 i 

General Electric Coa., Ltd.. | B.C.4000 ....... Mahogany, table 1 1 2 30 0 0 Receiver with 3 D.E.8 and 1 D.E.5 
Magnet House, Kingsway, model. valves and grid battery 
London, W.C.2. B.C.4920 e... E ys 1 1 2 29 0 0 Receiver with 3 D.F.2 Ana 1 D.E.6 

valves and grid battery. 
“ vs » B.C.4901 ....... s 9 1 1 2 37 5 0 Complete with all accessories and 
i accumulator. 
os 99 Lad BR.C.1021 eeees e 9 39 1 1 2 35 10 0 
® ” . B.C.4444 ....... Polished mahogan?, 1 1 2 60 -0 0 Complete with iconica loud- 
cabinet model. speaker, 4 pairs phones, batteries 
and all accessories. 
oe os »» B.C.2010 ....... Polished mahogany, 1 1 2 85 0 0 Receiver complete with self-con- 
cabinet de Luxe tained loud -speaker,4 paira phoues, 
pe model. batteries, valves. 
” s » B.C.3400 4-valve | Polished mahogany 1 2 29 10 0 2-Valve receiver and 2-stage ampli- 
Combination Set. fier, complete with all acreasories. 
” r» os B.C.2050 ....... Polished mahogany, 1 3 36 2 6 Receiver with valves. 
cabinet model. 
m o i B.C.20351 ....... s » 1 3 44 7 6 Rec2iver with valves, phone, H.T. 
batteries & accumulator. R.-C. Cp. 
m ns és B.C.6000 ....... Polished mahogauy 6 valves 52 10 0 SUPERSONIC HETERODYNE, complete 
with frame cerial, valves, bat- 
teries and 1 pair phones. 
B.C.8800 ....... a 3 8 valves 73 10 0 s a o 

Gent & Co., Ltd., Faraday | Tangent Radio- 2 1 22 5 0 || Receiver with valves and B.B.C. 

Works, Leicester. matic Type B. coils. Cabinet extra. ; 
well & Kell, Ltd., 258, | Liquitone ....... Mahogany cabinet, 1 1 25 4 6 Receiver, with valves and grid 
Gray’s Inn Road, London, . with batteries battery. 
W.C.1. inside. 
š Ps si wi. eeeeeats Us j 1 3 35 0 0 Complete with all accessories, in- 
i eluding loud-speaker. ‘ 

Graham, R. & Co., | Broadwnod- Floor type, self- 1 2 68 10 Receiver complete with all aeces- 
Norbex works, 101, Graham. contained. sories, loud-speaker horn carved 
Gloncester Road, out ot solid piece of wood. 

K m - on - Thames, 

Henderson, W. J, & Cos | H.R4A ........ Oak or mahogany | 1 1 2 20 0 0 Receiver onl 
itd., 31. Fulham Road, ae ee is Pee a aes ge Lag 26 10 0 || Complete with valves and accessories. 

Hirst Bros. & Co., Ltd., | Tameside R.1016 | Oak, upright panel 1 1 2 13 10 0 Receiver only. Tuned anode circuit, 
Roscoe Street, Oldham, 2 transformer-coupled L.F. stages. 
Lancs. » de Luxe Os gorien panel, | 1 1 2 16 0 0 Receiver only. Tuned anode circuit. 

; R.1149. doors. 
” ” a ES R.437 Oak donk for slop- 1 1 2 11 0 : js : 
i ing panel. ; 
” . ” ee R.444 | Oak ble, hinged | 1 1 2 2410 0 é i 
abt lid, folding doors. ~ 
T 
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Valves. 
Manufacturer. j Name of Set. Type of Cabinet. ———i-————|—— Price. Description and Remarks. 
H.F. | Det. | L.F. , 
po ” £ s. d 
Johnson, Thos. T., ‘17/19, | Sarumpbone .... | Mabogany, 2 fold- 1 1 3 26 0 0 Complete with accessories. 
poo etine Street, Salis- ing doors. | i « - . = 
Ury. ; ; 
King  Qnality Products, | King 10S.K. .... | Mahogany, Ameri- 2 1 1 26 Receiver only. NEUTRODYNE. 
Inc. (G. E. Marbaix, i can type. : i 
Manager). 27/28, Anning » Model 25 Dark. mahogany, 2 2. 32 Exposed 
Strect, E.C.2. American type. - metal perts gold- -plat ed. 
i js » Model 25S.. | Two-tone dark 3 1 2 55 AS No. 25. with Amplion loud- 
f mahogany, Ameri- : speaker incetporated and space 
can type. for 2 H.T. batteries. 
Lamplugh, S. A.. Ltd., | Derk Type ..... - | Oak, sloping ..... 1 1 2 17 10 0 Receiver only. 
King’s Road, Tyseley, ; \ - 
Birmingham. , 7 

Liver Radio Manufacturing | Liverphone ..... | Enclosed ........ 4 valves. 17 10 0 Receiver only. 

o 9 Li 30, Islington, ry) e...» e ee @ + we eoae > 22 10 0 ry) x) 
averpoo 
McMichael, J... Ltd.. Wex- | Standard de Luxe | Mahogany, folding 1 1 2 35 10 Receiver only, with tuning coils for 
ham Road, Slough. doors and pro- all wavelengths. 
' vision for at- 
terics in cabinet. . 
M.A.P. Cn., Great Lister | M.A.P. Major ... | Mahogany, all en- 1 1 2 24 10 0 Complete with accessories. 
Street, Birmingham. closet; vertical 
panel. 
n A i | M.A.P. Pedestal Mahogany pedestal, 1 1 2 45 0 Complete with valves, batteries and 
Grand. with Jood-epeaker. loud-speaker, all enciosed. _ 

Marconiphane Co., Ltda., | 41.............. Mahogany........ 1 1 2 37 19 Complete with accessories. Rejector 
210,212, Tottenham Court for main and high-power wave- 
Road, London, W.1. lengths. 

» ” ” 81 Straight 8 .... | ug cw ww ew we 5 1 2 67 16 0 Complete with accessories 
z: a ii Stering g eens Walnut... 3 1 2 29 7 6 Framo aerial receiver, complete with 
phones 
"i s si Sterling ` Anodion ` EET 1 1 9 30 19 7 Complete with 1 ir headphones. 
i ong pange Adaptable 40—5,000 metres. 
p ” » Sterling R.1615. dif. * Seba tides ere 1 1 2 43 4 7 Complete with battery, base and 
? i i headphones, 40—5,000 metres. 
r “ » Sterling Regina | Oak....... fa 1 1 2 65 10 0 Complete. Loud-speaker fitted in 
R.1618. ; ca inct, 40-5,000 metres. 
ve oe on mee Imperial Mahogany eao s orh 1 1 2 74 10. 0 oo o” oe 
Pr + Sterling Floor Walnut ...... ire .1 1 2 98 10 0 ji ; z 
Cabinet R.1820. 
» s i RAGE Poe. Bee. Wein wate 1 1 2 122 10 0 ee 
Metro- Vick Su plies, Ltd., | Cosmos Universal | Hardwood case |: 1 Reflex. Valve 22 5 0 Receiver only, ‘with 1 coil box, 
4,Central Buildings, W T .S.6. detector, 3 300-800 metres. REFLEX. ; 
minster, London, S.W.1 : L.F.  resis- 
tancecoupled. 
”» » > Noa zi Jacobean oak 7 28 10 s J a 
cabinet on le 
9: Ld] ~ PP ® r ar ae ny cab ’’ 30 10 99 ge po 
- . ” Cosmos Universal | Simple ` Jacobean a 42 0 Receiver only, with 1 coil box. 
ate oak cabinet on 300-800 metres. Built-in loud- 
legs. | speaker. 
» -s ” ” fe Simple mahogany, Se 46 0 0 i i s 
cabinet. on legs. 
» * T js a Rich Jacobean Oak. % 56 0 0 Pe r é 
. mo » “4 “ Mahogany,Georgian s5 63 0 0 is “i es 

Midland Radiotclephone | Mellowtone i ... | Tray ..........2. 1 1 2 22 10 0 Receiver only. Space in cabinet for 
Manufacturers, Ltd., all batteries. 

Brettell Lane Works, : oe 4 ... | Popular, oak ..... 1 |] 1 2 28 10 0 n 9 3 
E€tourbridge. ; a 4 - | De Luxe, oak .... 1 1 2 32 10 0 s» vs ši 
* m a “a 4 ... » mahogany 1 1 2 37 10 0 hi +e M 

- ee * 5s 5 COBY ick wei acaeoaalee 4 2 1 2 28 2 6 a 5 ; 

i * , + 6 . Popular, oak . 2 1 2 32 2 6 a ee as 

i 3 š vi 5. De Luxe, oak .... 2 1 2 38 2 6 s s S, 

or > A i ð ds Oak iiis 2 1 2 43 2 6 is s a 

’ ; o a. s 6. Sy oak .... 2 1 . 3 67 13 0 i s. are 

har ae a ot ve 6 . mahogany 2 1 3 71313 0 5: “ 

National Wireless & Electric | N. Mk. 4° de Luxe Mahogany........ 1 1 2 28 5 0 Recciver only. 

Co. (R. R. Goding, Ltd.), ’ 
42, Gray’s Inn Road, 
London, W.C.1. 

Ormsby & Co., Elstree, | Ormsby ........ Polished mahogany 4 valves, 27 0 90 Receiver only, with 7 tuning coür. 

Herts. j TEEPEE A y a 39 10 Q Receiver complete with all acces- 
: . sones and A.R.19 Amplion. 

R. M. Radio, Itd., 21. Gar- | Carpenter ....... a oak or maho- 1 1 2 38 0 Receiver only. Single "dial tuning 
rick Street, London, with space control with automatic reaction 
W.C.2. for. attarics. compensation. 

Radi-Are Electrical Co., KASETES es... ... | Oak or mahogany. 4 2 2 -88 10 0 SUPERSONIC. Receiver only. 

Ltd., pene Street, 9 eoeeoeeevee 99 f 99 ° 3 2 1 32 5 0 cy) ee op 
Chiswick, Wat 

Radio Communication Co., | Polar 4 ........ . | Polished mahogany | — 3 32 10 0. Receiver only. L.F. resistance- 
Ltd., 38:35, Norfolk capacity coupled, 2 separate 
Street, London, W.C.2, tuners, with distant control. 

ee vy pp ve Quartette . ry * = 1 3 17 10 0 As abov e, but with single tuner, 
- including grid bias battery. 
i ` “a » Blok B.t .. | Cryst. metal or pol- | — 1 3 16 0 0 Receiver only. . Cap. coupled 
ished mahogany. and reaction. 
e ee oe oe o> C.4 . , oe 1 1 2 15 0 0 ee os ee 
, ee e ea io D.4 ae 99 99 2 1 1 16 0 0 ee a9 > 
B 4 9-13 
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VALVE SETS (4 or more Valves)—continued. 


Valves. 
Manufacturer Name of Set. Type of Cabinet Price. Description and Remarks. 
H.F. Det. | L.F. 
£ s8. d. 
Radio Instruments, Ltd.. | No.1 L.B. ...... Mahogany, folding 1 1 2 24 0 0 Receiver only. 200—4,000 metres. 
12, Hyde Street, New doors, with bare. 
Oxford Street, London, | No.6 .......... Mahogany cabinet, 1 1 2 24 0 0 i x 300 -4,000 » 
W.C.1. with lid. 
Lid op oe No. 654 ee ee ane oe 99 1 1 3 30 5 0 ey y rr) es x) 
ss s a No. 65 664 sass - : 2 1 2 20 5 0 
à b 5 Ly rian No. 4L. av CBIppennale cabinet, 1 1 2 75 0 0 Complete with accessories, incigding 
wW cupboard . felf-contained loud-speaker, 300- 
for batteries. 4,900 metres. 
re tT) ee ty) ir) ee oe 1 1 3 80 0 0 oe oe (7) 
r ee ve oe e » ve p 2 1 2 80 0 0 
. snd 1, pair plug-in coils, Nos. 50 
an 
Radio Supply Co., Super- | Superfone Mahogany, sloping — 1 3 15 15 0 Receiver only. Tuned anode. Single 
fone Works, Four Oaks, Maxim IV. pancl, 18x1”, or double circuite at will. 6XX 
Birmingham. shaped iea coils .embodied. 1 tr. -coupled, 
2 res. -coupled L.F. stages. 
Read & Morris, Ltd., oh: Simplicity Five .. — 2 1 2 53 3 0 According to cabinct. Receiver only. 
East Castle Street, W.i to ' Mains uns extra according to 
73 3 0 mains supply 
Reeves, A. W., M.I.M.E., | Reeves - Roberts — 4 valves. 21 5 0 Receiver only, with valves. 
3, Edmund Street, Birm- de Luxe. 
ingham. vs — ey 30 0 0 Do., complete with all accessorjes, 
° . including loud-speaker 
8.H.C.8. Co., 19, Clare Ter- | Thor No. 10 Mahogany, all en- 1 1 2 25 4 0 Receiver, with batterion in cabinct 
race, Sidcup, Kent. closed, with lid. : and Brown H.2 loud-speaker. 
S 12, River | 4............... ak, American 1 1 15 0 0 Receiver only, with coils for local 
Street, Clerkenwell, type. and 5XX. 
London, E. C. 1. 44 veo nee CE E E E S Mahogany, Ameri- 1 1 2 20 0, 0 er ee oe 
can type. with 2 
folding doors. i 
se opm Kw ww tw wl ltl tl w ofo ew rr) 2 1 2 30 0 0 op oo rh) 
Stevens, A. J., & Co. (191 1), | Console ........ Mahogany........ 1 1 2 75 @ 0 Complete with concealed loud- 
Lte., Walsall Strect, Wol- speaker and all accessories. 
verhampton. Pedestal de Luxe Ww. arain 1 1 2 65 9. 0 a = “a 
“ a ss Pedestal ........ ee - or nak 1 1 2 52 0 0 s ne si 
m is T Table de Luxe so. e N EEES 1 1 2 35 0 0 s $6 ” 
o ' Table .......... js or oak . 1 1 2 30 10 9 Recciver complete with acressorics. 
t-Valre Standard .. sloping desk 1 1 2 26 15 0 ‘ 3 
Telephone Manufacturing | T.M.C. 4B....... | Walnut, enclosed 1 1 2 2310 0 Receiver only. 200-2,700 metres. 
Co., Ltd., Hollingsworth sl-pin panel, 
Works, West Dulwich, glass doors. 
London, S.Ẹ.21. 
Terry, Herbert, & Sons, | The Terry ...... Antique oak or 4 valves. 45 0° 0 Receiver complete with all acoc:- 
Ltd., Redditch. mahogany. sories. 
Thames Electric Wireless | Thames ........ Mahogany cabinet. 7 valves. 32 14 6 SUPERSONIC HETERODYNE. Mecciver 
Co., Ltd., 40, Old Town, only. 
Qapham, London, &.W.4. 
Tudoradio Co., Ltd,, Tudor | Tudoradio &.B.4 . | Mahogany or oak, 1 1 2 36 0 0 Complete with accessories and 
Wks.,Park Royal, \.W.10. folding doors. Amplion A.R.19. 
Ward & Goldstone, Ltd.. | Goltone Type A.. | Oak............. 1 1 2 11 15 `0 Receiver only 
Frederick Road (Pendle- We a |r ae ene eee 1 } 2 1610 0 Complete with accessories. 
ton), eter " Type B.. Polished oak ..... 1 1 2 13 0 0 Receiver only. 
» ap ve rf ene ce ne ee ere 1 1 2 17 12 0 Complote with accessories. 
ray “i ae ys de Luxe. DAR „totally en- 1 1 2 24 5 0 Receiver only. 
e ose e T 
” ‘a sè ee Pt we He 1 1 2 31 10 V Complete with accersories. 
h a] * ee ve oe 1 1 3 28 2 6 Rece ver only. 
” ` A a l] 1 3 31 12 6 Complete with accessories. 
Williamson, "Robert, 56, Thulephone re Plain Seiad es 1 1 2 235 0 Q Complete with accessories. 
Commercial Street, Ler- s de Luxe | Cabinet, with fold 1 1 2 30 0 0 s 1 * 
wick, Shetland Isles. ing doors. 
Wootten, F. E.. Ltd., 56, | Wootophone Mahogany or oak 4 valves. 25 7 0 Receiver only. 
High Street, Oxford. _ Type A. 5 7 3 30 18 0 Complete with valves and al 
accessories. 
9s oe on Type F. ped tal ”»> ir) 48 6 0 oe had ww 
es type. 
ve es E 38 17 0 Receiver only. 
Yorkshire Radio Co.,-btd., | Deucalion ..”... Cabinet 1 l 2 31 10 0 || Receiver only. 
Westem Works, Rocking- 
ham Street, Sheffield. 
Young, A. M., & Co., 52, | Rondar......... American pattern, | /1 1 2 15 10 0 Receiver only. 
Bordesley Street, Birm- a EEEE aaia oak. 1 1 2 23 0 9 Complete with accessories and lond- 
ingham. speakcr. 
AMPLIFIERS. 
Valves. 
Manufacturer, Type of Cabinet. —-— Price Description and Remarks. 
H.F. | L.F. x 
£ zæ d. 
British Thomson - Honston R.T.H. Portable . | Leather-cloth case, | —- 2 223 15 0 Combine? amplifier an3 loud-speaker, 
Ltd.. Crown House; carrying complete with accescories. 
Rawr” London, W.C.2. handle, 2 front 
doors. . 
” os G 9° ” Mahogany eid erate te: % = 2 24 15 0 a . ee 
” ” * B.T.H. ........ - | Flat top panel, — 1 318 6 Amplifier only. Single-stage. 
valve sunken. 
acts karaa KA “3 3 710 0 ” Two-stage. 
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Manufacturer. 


d 
British Wireless Supply Co. 
(1924), Ltd.. 6, Blenheim 
Terrace, Leeds. 


Burndept Wireless, Ltd.. 

Aldine Honse, Bedford 
Strect, Strand, London, 
We. 


Cable Accezsories Co.. Ltd.. 
Britannia Works, Tividate, 
Tipton, Staffs. 


Corrall J., "926, Warwick 
Road, Cenk Rirmingham. 
Dunham, C. S., 234:0, Brix- 
ton Hill, London, S'W.2. 


XN 


es en 


Engineering Works (Elee- 
trical & General), Lte., 
17 21, Thurlow Perk Rocd. 
West Dulwich, 
General FEleetriec Co., Ltd., 
Manet Flouee, Kingsway, 
London, W.C.2. 


Johnson, Thos. T., 17/19 
Catherine St., Salisbury. 
Lampluzgh, 8. A. Ltd., 


6 


King’s Road, Tyseley, 
Birmingham. 
Marconiphone Co.,  Lta., 


210/212, Tottenham Court 
Road, London, W.1. 


@e 


National Wireless & Electric 


Co. (R. R. Goding, Lt..). 
42, Gray’s Inn Poad, 
London, W.C.1 


Racio Communication Co., 
Ltd., 34/35, Norfolk Street, 
Strand, London, W.C.2. 

Radio Supply Co., Superfone 
Works, Four Oaks, Birm- 
inzham. 


Rotax (Motor Accessories), 
Ltd., Rotax Works, Wil 
lecden Junction, London, 
N.W.10. 

Sherman, P., 12, River 
Street, London, E.C.1. 


Sra Radio Co., Ltd.. 107a, 
Locksbrook Road, Bath. 
Standard Telephones & 
Cables, Ltd., Bush Fouse, 
Aldwych, London, W.C.2. 


n o ir) 
oe Lad Lad 
ve - (ad 


Tutills. Ltd., 7 and 9, Swan 
Street, Manchester. 

Ward & Goldstone, Ltd., 
Frederick Road (Pendle: 
ton), Manchester. 

Wates Bros., 13/14, Great 
Queen Street, Kingsway, 
London. W.C.2. 

Young, A. M., & Co., 52, 


Bordesley Street, Birm- 
ingham. 


B O 
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pers Gatk t Sats (Suton 


Name of Set. 


Britphone 4 ..... 


Power 
Uninlex 
Power 
Mk. IV.. 
Revo W. 4584 sai 
Revo Standard 
W.3196 New 


`y 
Revo W.41476 ... 
Warwick LV.A. .. 


i Amplifier 


s.es a s 


Aeon r 


No.l sien $404 
NO: 2 w-cersceasd tee ial 
Two Steve ...... 
Rayol 1V. Model A 
T Model B 
wo 2V Model A. 
ee Model B 
B.C.2585 ....... 
B.C.2580 4. 2s044 
Sarumpbone 
Lamplugh ......— 


eee eoeeees 
re 


ee ee er so 


ae 1336 w 


N. Mk. 648 
N, Mk. C.3 


eoreen 


Polar Blok A.2 S 


Surerfone 


Maxum I. 


9p ge 


Rotola 
No.7 .. 


Weconomy Power 
No. 44013 
Double Power 
No. 41014. 
Weceonomy Smal} 


Kone No. 44004 . 


» No. 44904, 


ee ey ee 


Goltone 


te  j j ef ee ee oe 


Supratone 


o>. + @ 


Rondar 


AMPLIFIERS .—continued. 


Type of Cabinet. 


Oak box ......... 


Polished mahogany, 
open frout. 
Moulded Bakelite ! 
Poliched mahogany, 
open front. 
Mahogany case ... 


ee 


Fume ook 


FP r 


Polished mahogany 
s 
Polished mahogeony, 
enclosed cabinet. 
Mahogany box ... 


Oak, sloping 


Mahogany........ 


ae m@e ee 
re r e E E S a 


Mahogany........ 


Cryst. metal or pol- 
ished mahogany. 


Mahogany,portahblo 


pe os 
Black morocco, 
mahogany or oak 
case, 


American type, in 
oak. 
Op ee 


Mahogany case ... 


eo oe 


Skeleton frame for 
fitting in crystal 
sets. 

Skeleton built for 
fitting in any 
ease or furniture. 

Mahogany cabinet, 
self” - contained. 
Room in cabinet 
for batteries. 

Oak. American 
type, lift-up lid. 
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Muahogany........ 


American pattern, 
oak, 


Valves. 
H.F. | L.F. 


ee ef ee es 


— 


| | 


1 


Bt Om ë m 


O m O ODN e ë OD dd pad pa 


~ 


| m DO i OO 1S ES O me j 


to 


ms SID pat 


Lie WD 


ADLN 6 Ol te 


= 
D 


[e 


rod i NS) rt 
0 NWGAWOmre ASD 


© 


to 


Ly ke ie | 


p= 
A ONN 32 U 


p= mt 


pod dai pt 
mCNtGBOW CIN eD OR 


od bt E 
(Sa GS am E a S e 


o= 


oD OR © 


> © “o O02222 O29 Or 29G 


(a. Kan Eor iao Ean Eann A E m 


> or SD ë 2 


Š Description and Remarks. 


Amplifier only. One-staze. 


With valve. Transformer coupled. 


With 2 valves. Transformer coupled. 


. Valves and batteries extra. 


ge oe 1 qe 
. 


Ampliĝer only, with valve. 


Amplifier only. 
, complete with power valve. 
H.T. Sud ly an? accumulator. 


Amplifier ae 
Amplifier o 
s comnleie with power salves, 
H.T. supply and accumulator. 


Transformer coupled. 
Ampliðer, with valve. 

sè with 2 valves. 
Amplifer only. i 


Amplifier only. 


Complete with valves and accessories. ce 


oe ee os 
i) oe ” 
p9 or 


A mplifier only. 


of 


Amplifier only. 


9 ee 


Amplifier only. One ctace trans. coupled 
One stave Res.-Cap. Coupled. 


Amplifier only. 


Amplifier, complete with velve and H.T. 
battery. 


Amplifier only. 


Amplifier only. 
Ampliver only, with valves. 


wv oe os j 
ee ge oe 
e ee 9 
Amplifier only. es 
Amplifier, with valves for running of 


D.C. mains. 
Ainplifier only. 
Complete with all accessories 


Amplifier only. Es 


Amplifier only (power). 
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| CLEARTRON CHARACTERISTICS 


Filament Volts -eetet tet 
Fi ps. reese? 0°25 
Anode Volts. +--+ 70°" 5 30-200 
Factor 9 
Impedance ---- +77" 10,000 
Mutual Conductance. ---- 800 
Plate Current Saturation at 50 
Volts over 30 milliamps 

ccumulator Or : lc: 

Feats er | Fives | F7. eP 


. 6 volt 
C.T.25.B. Accumulator 


ou the elec 


Here we show y 
of the CLEARTRON Dull Emitter C.T.25 ; We 
could talk to you for hours about jts gener 


1 CHARING CROSS, LONDON 
AND BIRMINGHAM. 


‘Grams: Cleartros, 
Westrand, Londoa. 


Telephone : 
Regent 223% Ja. 
British 


Made 


ve to be thoroughly reliable. 
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The GECoPHONE Transformer amplifies evenly 
over the main range of audio-frequencies. In 
other words, given a good loud speaker, it will 
ensure that closely life-like reproduction of speech 
and music which every radio user to-day demands. 


For many years past the GEC. and prevents magnetic interaction. 
has made transformers for telephones. Coils and stampings, hermetically 


Thus a unique manufacturing experi- sealed in the case by a special com- 
ence lies behind the GECOPHONE pound, are absolutely moisture-proof. 
radio transformer The conveniently spaced terminals 


are plainly marked for wiring. 
Maximum amplification is assured 


—and leakage prevented—by high RATIO 2 to 1. Recommended for use 


with general purpose valves, such as 


» insulation between primary and QOSRAM types R., D.ER.. 99) 
secondary. Even amplification is D.E.3., ete. Price áá 6 
assured by a primary of high 
inductance. RATIO 4 to 1. Recommended for use 

with low impedance valves, such as 
A neat drawn-metal case of crystalline ee re ae ee 25) E 
finish contains the transformer. 


This guarantees effective shrouding Your wireless dealer sells it ! ` 


GECOPHONE egee- 


your Guarantee 
(Registered Trade Mark, 


TR Low Frequency ER i | 


ANSFORM 


Advt. of The General Electric Co., Lid., Magnet Hous, Kingsway, London, W.C.2. wee |e ie 
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30 MILLION 


DUBILIER | 


Condensers | 
k 9 Are now in use 


Type 610 Mica Condenser The Dubrescon 
for general use in receiv. Permanent Valve 


tne circuits, Capacities These stupendous fi seem at first sight 
ca rae. almost intredible. ue et they are Seely meen, Se 
Dubilier products are known and used all 
over, the world. 
The World’s leading set manufacturers have 
standardised on Dubilier condenser equip- 
ment; the World’s most important transmitting 
stations are equipped with banks of Dubilier 
Condensers, and every impo an Government 


department in the p al countries of the 
orld makes use of ilier products for 
radio purposes. 


The Dubilier Condenser Co. (1925) Ltd. manu- 
facture Fixed Mica Condensers, Variable Air 
Condensers, Anode Resistances, Grid Leaks, 
the Dubrescon Valve Protector, the Ducon 
Aerial Adaptor, the Minicap Switch and the 
Mansbridge Variometer. 

The Company are also sole concessionaires 
for the products of the Mansbridge Conden- 
ser Co. Ltd. 


Specify Dubilier 


DUBILI ER 


ADVERT. OF THE DUBILIER CONDENSER CO. (1925) LTD., DUCON WORK6, VICTORIA ROAD, NORTH ACTON, W.3. TELEPHONE: CHISWICK 2241.179, 
= #.P.S8. 173 
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a speed 


. 28 and 50 volts. 
‘tapped at 20,.46, 48 and 50 volts. 


Events of 


FOR THE EXPERIMENTER. 

Two artictes of special interest to the 
experimenter appear in the February 
number of Experimental Wireless. ‘An 
Experimenter’s Wireless Laboratory,” by 
Leonard A. Sayce, M.Sc., 
Taylor, M.Sc., js the first of a series on 
this subject. “ The Piezo-Hlectric Effect 
and its Application to Wireless,” by 
C. W. Goyder (28Z-2HM), deals with the 
principles and practical application of the 
quartz crystal for frequency control. In 
the same issue there is also published the 
-text of the lecture given by Capt. Duncan : 
Sinclair before the Radio Society of 


= 
LIGHTHOUSE WIRELESS. ` 
The- Casquets Lighthouse, situated on 
the dangerous reef ‘to the west of Alder- 
ney, has been fitted with a wireless trans- 


mitting and receiving installation. 
0000 


DUBLIN ASKS FOR REPORTS 

A steady improvement in quality has 
been a marked feature’ of recent trans- 
missions from the Dublin broadcasting ~ 
station. An appeal is now made for 
reports from British listeners, who are 
asked to address their communications t9 
the Editor, The Irish Radio Journal, 179, 


Great Brunswick Street, Dublin. All be} 
such reports will be warmly appre- Great Britain, entitled “fome Facts and 
ciated. l Notions about Short Waves.” 

0000 ; 0000 


THE TESTS THAT FAILED. 
Great resourcefulness Was shown last 
week in explaining why the experimental 
broadcast transmissions between America 
and Europe were sueh a failure. 


MARCONI AND A SOVIET CLAIM. . 
The claim which has been put forward 
by the Russian Soviet to the effect that 
Professor Alexander Popoff was the in- 
ventor of wireless was discounted in-an 


| amusing fashion by Senatore Marconi The baneful influences at work were 
when interviewed a few days ago. enumerated thua :—(@) The Heaviside 


Layer, (b) the full moon, (c) the Aurora 
D of American and French courts, Borealis, (d) shooting stars, (e) sunspots, 
Senatore Marconi. said : The Soviets and (f) abnormal weather conditions 
cade Pe a a P by. ae Whether any or all of these factors played 
eed Aig 1902. P of “ae ae 3 mischievous part in ruining the trans- 

etrograd m = G rOLPSSON Wir tial missions remains open to conjecture, Or, 
me ea reetings to the Father - better still, research. No one, of course, 
ar shia obviously disposes of a claim had the temerity to suggest that the 
A A 7 f 5 mie rj `S sté i \s ek A ; e! 
which I know Popoff, were he alive, American stations lack power 
would never make himself.” 

è oo0oo0oo0 


After referring to the conclusive judg- 


RADIO SOCIETY’S ANNUAL DINNER. 

Dr. W. H. Eccles presided at the sixth 
annual dinner of the Radio Society of 
Great Britain, held again this year at 
the Waldorf Hotel, where the dining hall 
was filled to its maximum capacity. In ` 
the cours? of the evening a message was 
despatched to H.R.H. the Prince © 
Wales, Patron of the Society, wishing him 
y recovery from his recent acci- 
d also to Sir Oliver Lodge, the 
regretted absence was 
ned by an enforced visit to Italy. 


Russell, and Commander | 
who, in responding to the toast. 


of the guests, referred to the co-operation 
given by members of the Society in the 
service of broadcasting. 

90000 


BURNDEPT BATTERY TAPPINGS 
In the advertisement of Messrs. Burn- 
Wireless, Ltd., appearing in The 


the Week in Brief Review. 


of-the Burgomaster after the. evacusti 


THE WIRELESS STRIKE. 


At the time of going to press no settle- 
ment had been reached in connection with 
the strike of wireless operators. Repre- 
sentatives of the Association of Wireless . 
and Cable Telegraphists attended at: the 
Ministry of Labour on Wednesday last, 
February 3rd, and had three hours: dis- 
cussion with an official regarding the 
terms for a basis of settlement propose 
by the employers. Further informal 
meetings were held on Thursday and Fri- 
day, but, as stated above, no settlement 
had been reached. 

0000 


B.B.C. AND LICENCE FEES. ~ 

That the activities of the British 
Broadcasting Company were being e- 
finitely curbed by the present limitation 
of revenue was one of the points urged 
by Mr. J. V: 
director of the B.B.C. ina supplementary 
memorandum presented at the final sit- 
ting of the Broadcasting Committee on 
Thursday last. It was becoming increas- 
ingly difficult, said Mr. Reith, to keep 
within the present figure of £500,000, and 
so far from restricting the 7s. 6d. pro- 


rtion of the licence fee now payable to 
_the Company it should be increased to 9s. 
It was*stated that the Company was 
proceeding with the scheme for the erec- 
tion of four more high-power stations in 
different parts of the country. 


ers in front of Cologne 


on by the 
roughout 


dept € 1 
. Wireles’ World of February 3rd, it was 
stated erroneously that the Burndept cept Ex A 
upe gadi battery is ta ed at 20, ICI IN COLOGNE. One of the iagi loud speak 
9 i Se ati the battery 15 cathedral used for amplifyiog the speech 
. s y British troops- The Burgomaster s ndee was also beard by wireless th 
š mi urope. `o $ 


B if 


216 


ess 
World 


FEBRUARY roth, 1926. 


_ THE AMATEUR’S PART IN SHORT-WAVE DEVELOPMENT. 


WO letters of such unusual interest to readers of The 
Wireless World have recently appeared in our contem- 
porary, The Electrician, that we have sought permission 
to reproduce them. The first letter, from Senatore G. Marconi, 
appeared in the issue of January 22nd, and was in reference to 
a contribution to T'he Electrician of January 8th by Mr. L. B. 
Turner, M.A., who has replied in the issue of January 29th. 
We publish the text of both letters below :— - 

Sir,—Will you permit me to endeavour to correct what seem 
to me inaccurate statements in “ Notes on Wireless Matters,” 
compiled by Mr. I. B. Turner, of Cambridge University, and 
appearing in your issue of the 8th instant. 

In the article referred to the writer makes the following 
statement regarding the ascertained overstatement of the 
attenuation in the Austen-Cohen formula when this is applied 
to short-wave transmissions :— ; 

Within the last two or three years it has been discovered that with 
much shorter waves the formula overstates the attenuation enormously. 
It is largely this discovery, made by wireless amateurs transmitting 
with the pitifully uscless wavelengths (as all thought) allotted tot them 
by the authorities. ... 

I do not know whether Mr Turner intended to limit his 
statement—‘' as all thought ’’—to the experts at Cambridge, 
but it is only fair to point out that such a statement cannot 
apply to me and to certain engineeis of the Marconi Co. 

A paper read by Mr. C. S. Franklin on May 3rd, 1922, before 
the LE.E., contains a detailed description of important tests 
carried out since 1916 by himself and myself with very short 
waves of a wavelength between 20 and 2 metres. 

In a paper I read at a joint meeting of the American Insti- 
tute of Electrical Engineers and the Institute of Radio Engin- 
eers on June 20th, 1922, before—so far as I can ascertain—any 
attention had been drawn by amateur results to the capabilities 
of short waves, I stated, forcibly I think, how important the 
study of short waves was likely to become. 


I take the following passages from that paper :— 

I propose to-night ...to call your attention particularly to what 
1 consider a somewhat neglected branch of the art, and which is the 
study of the characteristics and properties of very short electrical 
waves. 

I have brought these resulte and ideas to your notice as I feel, and 
perhaps you will agree with me, that the study of short waves, although 
sadly neglected practically all through the history of wireless, is still 
likely to develop in many unexpected directions and open up new fields 


of profitable research. ° 


These statements which were published more than ‘two or 
three years ’’ ago, clearly show, I think, that I at least did not 
consider these short waves `‘ pasar useless. ” 

With reference to the inapplicabihty of the attenuation factor 
of the Austen-Cohen formula, which is attributed by Mr. Turner 
to the “ discovery ' made by amateurs, I would like to point 
out that in my Royal Society of Arts paper of July 2nd, 1924, 


I stated :— 

Perhaps one of the most remarkable resulta of the experimental work 
carried out on my yacht (in 1923) was to ascertain quite definitelv 
that the coefficient of the well-known Austen-Cohen formula for the 
propagation of the waves was defective when applied to short wave 
phenomena. 

I would be glad if Mr. Turner could kindly refer me to any 
earNer published statement or conclusion to the same effect 
concerning the work of amateurs, or others, based on the 
observed results of transmissions with wavelengths of less than 
100 metres.—I am, etc., G. MARCONI. 


London, W.C.2. January 19th, 1926. 


Sir,—In last week's Electrician Mr. Marconi takes me to 
task for a statement in this month's “Notes on Wireless 
Matters,” to the effect that the discovery of the remarkable 
carrying powers of short waves over long distances is attri- 
butable to the amateurs. He quotes my phrase: *‘ the piti- 
fully useless wavelengths (as all thought) ” with special 
reference to the three words in brackets, for, he says, such a 
statement cannot apply to him and to certain engineers of the 
Marconi Co 

Of course, I admit that no statement as to what al? thought 
about anything at any time is likely to be mathematically 
accurate; and only Mr. Marconi and Mr. Franklin can say 
what their own thoughts were. But I do not find any evi- 
dence thet the new facts about the world-wide range of short 
waves were first brought to public notice by Mr. Marconi. He 


B I2 


cites two papers—by Mr. Franklin and himself respectively, 
published ın 1922—describing experiments carried out since 
1916 with wavelengths between 2 and 20 metres. As an 
argument against the tribute I paid to the significance of 
the amateur results, Hertz’s experiments themselves might 
almost as well be quoted. The Franklin paper was entitled 
“ Short-wave Directional Wireless Telegraphy ’’; the origin of 
the experiments was an effort to get secret beam signalling, 
and the whole emphasis was laid upon the return to Hertz’s, 
very short waves in order to utilise reflectors as Hertz did. 
The Marconi paper, though dealing with other topics as well, 
was to the same effect as regards short waves. The greatest 
range reported was 97 miles, in the Birmingham-Hendon 
experiment, and in this use was made of reflectors whose effect 
was estimated to increase the received power 200 times. It 
was a brilliant piece of work as regards the production and 
manipulation of very short waves; but, whatever may have 
been in the minds of the authors, I venture to assert that no 
reader of the papers would have been warned'by them to expect 
world-wid3 ranges between low-power, non-directional, short- 
wave stations. 


of Arts in July, 1924. This is a different story. Here the 
object of the experiments was to obtain long ranges; they 
were strikingly successful, culminating in June, 1924, in trans- 
mission between Poldhu and Buenos Aires, a distance of 5,820 
miles, using a power of 21 kW and a wavelength of 92 m. 
This indeed proves that the Austin-Cohen attenuation does 
not hold with short waves. But the paper was published on 
July 25th, 1924, when amateur and other reports had already 
proved it. Mr. Marconi invites me to quote earlier published 
statements concerning the work of amateurs or others. These 
are wearisome to collect, but I have turned up a few. He 
must allow me to wander a few metres from his arbitrary 
limit of 100 m. The dates refer to issues of The 
World. 


July 30th, 1924. Nauen to Buenos Aires, on very short wave Luxem- 
Snu to Finland; ,=95 m.; 0.25 A in aerial. 

July 18th, 1924. Results of Eiffel Tower tests on 115-15 m., which had 
been in Ee for some months. 

July 16th, 1924, Argentine to N. America, New Zealand and England; 
A=118 m.; 5 A in aerial. 

Jane 25th, 1924. Mr. Haynes instructs amateurs how to build a re:eiver 
for 90-180 m. l 

May 28th, 1924. French amateur on 108 m. heard freuently in Brasil. 

May 14th, 1924. Edinburgh to Canada: X=115 m.; 0.65 A in serial. 

April 23rd, 1924. 
A=108 m.; 500 watts. 

Surely these show that the world did not await Mr. Marconi's 
Society of Arts paper to appreciate the astonishing qualities of 
short waves for long ranges. 

The writer has a profound respect for. the achievements of 
Mr. Marconi and his engineers. But virtue is not confined, nor 
is any person or corporation omniscient. It is apposite to cov- 
clude this defence of the amateur’s achievement by a quotation 
from The Times expressing Mr. Marconi’s own views at wo 
remote date (January 6th, 1923). After an American amateur 
had visited this country to show his English confréres how best 
to receive American short-wave signals, systematic amateur 
transatlantic tests were made in December, 1925, on a wave- 
length of 200 m. In discussing the results with a representa- 
tive of The Times Mr. Marconi said that 
the tests undoubtedly reflected great credit on the experimenters asd 
were extremely interesting. e did not, however, agree with the 
suggestion that they had proved that the existing high power wireless 
stations for long distance communication, using wavelengths up to 
30,000 m., and power up to 350 kW, were needlessly large and expensive. 
Such a suggestion was likely to cause wrong impressions in the minds of 
the publi”. These tests wero made at a time of the year, and at a 
time of the day when transatlantic PEE | was least dificult. 
4 During the rest of the year, and in the daytime generally, 
there would be no certainty of the reception of transatlantic and other 
long distance signals om such short wavelengths and low power. The 
commercial stations were established to maintain a rapid and reliable 
service under any atmospheric conditions, at any time during the twenty- 
four hours, and any time of the year. This called for installations swoh 
us were now in use. This was the considered view of the experts of 
America, France, and Germany, as well as of thia country. 

Well, we must wait and see. Meanwhile, let_the surprised 
amateur receive the credit which is his due.—I am, etc., 

Cambridge. January 25th, 1926. L. B. TURNER. 
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“Well-known Dutch transatlanti> transmitter "; 


Mr. Marconi then refers to his paper before the Royal Society 
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Singleswire Loud=speaker Extension Unit. 
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MUEFELING 


p m | By N. P. VINCER=MINTER. 


HE history of almost every person who has, in a 

a moment of weakness, been induced by the 

blandishments of a misguided friend into joining 
‘the ever-growing army of wireless enthusiasts, follows 
more or. less the same course. Having qualified for his 
(or her ?) B.C.L. degree by purchasing or otherwise acquir- 
ing a wireless receiver, the victim settles down to the 
reception of the programmes which nightly fill the ether. 
Sooner or Jater (more often sooner) a feeling of restless- 
ness makes itself felt, and no matter whether the 
receiver be a simple crystal set or a multivalve re- 
ceiver complete with three passengers, *one detector, and 
two L.F. valves, a desire manifests itself to make some 
addition to the receiver, this being the first symptom of 


a deadly disease finally leading to financial and moral | 


bankruptcy, and the disintegration of the once happy home, 
this fell disease being classified in the American Medical 
Dictionary under the heading of mordax cimicis lectulartt 
radionis. 

One of the earliest desires which thus 
rears its ugly head, is to use the loud- 
speaker or telephones in some part 
of the house which is remote from the 


Further good money is therefore 
expended in the purchase of a 
large number of yards of light- 
ing ‘‘ flex,” and connections are 
duly made. Let it be said ` 
at once, that the nett result 
of this pioneer work is that 
the quality delivered by the 
loud-speaker is conspicuous 
by its absence, speech be- 
coming ‘‘woolly’’ and 
muffled. The services of some 
“ expert °’ friend are en- 
listed, and he, not wishing to 
display his ignorance of the 
real cause of the phenome- 
non, is prepared to seize on 
anything to save his reputa- 
tion, like a drowning man 
clutching at a straw, and The completed 


instrument, Note 
` forthwith. orders that a the plug-in Axed condenser. 


—— 


power valve, price 22s. 6d., be obtained, and takes his 
departure. Once more, therefore, the children’s money 
box is attacked, and the unfortunate novice, armed with 
20s. and a burnt-out valve, hies him to the West End of 
London, and duly returns with a D.E.5, or some such 
valve, inserts it in the final stage, gets the same poor 
results, and decides to do what he should have done in 
the first place, namely, write to The Wireless World 
about it. 


Remedies Considered. 


Having written, therefore, and duly received his reply, 
he learns that the trouble is due to the excessive capacity 
between the two leads of the long extension wire, which 
has exactly the same effect in producing distortion as if 
a large condenser had been shunted across the loud- 
speaker terminals. One remedy, frequently advocated, 
is to obtain a 10 to r step-down transformer and a low- 
resistance loud-speaker. The trouble will then 

be eliminated, not because the actual 
capacity is eliminated, but 
hecause the effect of the 
capacity is approximately 
decimated.. This is, how- 
ever rather useless advice to 
the unfortunate wretch 
„already possessing expensive 
high-resistance telephones 
and loud-speaker. 

What then is the solu- 
tion? In the opinion of the 
writer, who has experimented 
considerably on these lines, 
the first thing is to get rid 
of one of the wires by 
adopting the device which 
forms the subject matter of 
this article, and to use the 
earth as the return wire. A 
high impedance L.F. choke 
is connected permanently in 
the plate circuit of the out- 
put valve, and at the same 
time the telephones or loud- 
speaker are connected to the 
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Music Without Muffling.— 

plate of the valve through the iienaa of a large 
capacity fixed condenser, the far end of the telephones 
being merely connected to the actual earth, or to any 
earthed object such as a water pipe. The diagram of 
connections is self-explanatory, but those readers who 
prefer a theoretical diagram are referred to Fig. 2, 


Fig. 1.—The pasil Myou Drilling sizes are: A, 3/1éin.; B, 
5/32in.; C, 1/8in. ; countersunk, A 


page 953, of the December 30th, 1925, issue of this 


journal. 
Practical Application of the Instrument. 


Many may be deterred from adopting this scheme by 
the thought that a certain amount of volume will be 
lost. The writer can assure them from practical experi- 


ence that provided a good choke of high impedance be 
used, it is impossible to detect any difference in volume ~ 


between this method and the ordinary direct coupled 
method. Do not, however, economise on the choke, since 
it must not be forgotten that the system is also intended 
to be used. for extension of telephones following a 
detector valve, which is in many cases of high impedance. 
With regard to the earthing of the far end, there is no 
special call for a good earth system, and the writer has 
obtained full volume by merely twisting the wire round 
a brass water tap, by push- 
ing the end of the wire into 
the lawn with a piece of 
wood, and by merely 
dropping the end into a bath 
full of water, whilst fair 
results were obtainable by 
merely dropping the end on 
a damp wood floor or hold- 
ing it in the hand whilst 
standing on the afore- 
mentioned damp wood 
floor. If it is desired 
to use a loud-speaker at 
a very remote distance 
from the receiver, such as at 
the end of a garden, or in a 


PLATE 
Fig. 2.—The — diagram. nel 
" g diag ighbour’s house, there is 


The 0.001 mf a 
the choke i removable. 
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It will be noticed that in the title block of this 
article our tame artist, inspired no doubt by the approach 
of spring, has given ‘full rein to his feelings and given 
us a picture of a large garden, presumably in Bethnal 
Green or Birmingham, showing the wire neatly suspended 
between two G.P.O. swan-neck ‘‘ telegraph ’’ insulators. 
It should be pointed out that two or more loud-speakers 
may be used on this continuous wire, and actually the 
writer used this method for operating a loud-speaker in 
the house of a friend over a distance of about 200 feet 
at the same time that a-loud-speaker was operating in 


the same house as the receiver, and there was not the 


DS 


slightest trace of ‘‘ muffling °’ or loss of volume asso- 
ciated with either of the loud-speakers. 

With regard to the actual constructional details of 
the instrument there is very little that can be said : this 
being one of the very few wireless instruments in which 


An interior view; note 
itn | the 1 


oke us 


the home constructor can alter the layout and jie 
design to his heart’s desire without destroying its 


efficiency. The instrument as actually made by the 
writer cannot, by any stretch of the imagination, be 
described as ‘‘ a thing of beauty and a joy for ever,” 
and doubtless intending constructors can evolve a more 
artistic design. The small 0.001 mfd. condenser shunted 
across the choke should only be inserted when the instru- 
ment is used immediately following a detector valve. 


. 
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: 
LIST OF COMPONENTS. 


1 L.F. choke (Grafton Electric Co.). 

1 2 mfd. fixed condenser (T.C.C.). 

1 0-001 mfd. plug-in condenser (Peto Seoti). 

3 Indicating terminals (Belling Lee). 
1 Ebonite panel, Gin. X Gin. X jin. 
1 Cabinet, Gin. x Gin. X Gin. 


Approximate cost. 30/-. 
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PATENT. INFRINGEMENT AND 
EXPERIMENTAL USE. 


An Expression of Opinion, 
By A PATENT AGENT. 


patentee, z.e., the owner whose name is for the 

time being entered on the Register of Patents, the 
sole and exclusive right to make, use, and sell under the 
patent. The patentee may share this monopoly with 
others in many ways. For example, he may grant 
licences to others to make, use, or sell or to do all these 
things. Again he may merely manufacture and sell and 
a straightforward sale without restrictions is an implied 
licence to use. The manufacture, sale, and use of a 
patented article, or process without the patentee’s permis- 
—sion, however, constitutes infringement and is actionable 
at law. Manufacture of a single article for personal use 
undoubtedly constitutes infringement just as much as does 
manufacture in quantities for sale. It is a mistake there- 
fore for manufacturers to imagine, as is too frequently the 
case, that if they buy a patented machine they are entitled 
ta build and use replicas in their own factory. In a 
successful action for infringement the court grants the 
patentee an injunction to restrain the infringers from com- 
mitting furthef infringement together, in the absence of 
peculiar circumstances, with damages. ‘These damages 
are based not so much on the profit which the infringers 
have made but the damage which their action has done 
to the patentee. 


| ETTERS Patent for invention confer upon the 


Construction for Experimental Purposes. - 


To the foregoing there is, however, one notable excep- 
tion. Use by way of bona fide experiment is no infringe- 
ment. : To quote Frost: ‘‘ It is no actionable invasion of 
a patentee’s rights for another person to use the invention, 
and thereby produce the finished product by way of bona 
fide experiment or amusement, without the intention of 
selling or making use of the thing so made for the pur- 
pose for which the patent was granted, but with the view 
merely of improving upon the invention the subject of the 
patent, or with the view of seeing whether an improvement 
can be made.” The term ‘‘ amusement ’’ needs some 
qualification. One might build a wireless set for the en- 
joyment of building it, but assuming the set to be in 
accordance with an existing patent then the use of the set 
when once built for receiving broadcast programmes would 
unquestionably constitute infringement. ‘The reasoning is 
simple. In building the set no damage or injury was 
done to the patentee, and the set, being built merely for 
the fun of building it, there was no intention of selling 


the set and therefore no intent to evade the patent. If 


the set is used, however, probably for amusement, the 
patentee’s interests are injured. That is to say, he has 
the sole right to supply sets in accordance with his patent 
and would presumably have made a profit on the sale. 
To build a set in accordance with a patent and satisfy 


1 Reprinted from Experimental Wireless, Feb., 1926. 


oneself that it works does. not constitute infringement, but 
it is the use after this satisfaction has been obtained that 
is an infringing action. If after the set has been made 
one experiments with it for the purpose of trying to im- 
prove upon it then again there is no infringement. The 
experiments may conceivably be quite exhaustive and 


.- extend over an appreciable period, and the behaviour of 


different apparatus may be tested in conjunction with the 
set provided that the experimental work has a direct bear- 
ing upon the set itself. To build a set in accordance with 
a patent, however, and then use the set. for testing the 
qualities or properties of apparatus without relation to 
the set cannot be regarded as experimental use under this 
heading. As an example, the properties of loud-speakers 
might be tested with a set built in accordance with an 
existing patent. Assuming these tests could be carried 
out with practically any other type of set, then obviously 
there is no experimenta} use in so far as the set is con- 
cerned, and the use of the set for this purpose must be 
regarded as infringement. 


Experimental Use—a Precedent. 

Experimental use is a term which in common with 
many others is inclined to have somewhat different mean- 
ings applied, and a case, decided in 1885, is worthy of 
note. An English electrician purchased and imported 
certain articles made abroad in accordance with a British 
patent. In an action for infringement brought by the 
patentees the electrician defended his action on the 
grounds that the articles were bought for the pærpose of 
experiment and examination by himself and his” pupils. 
The articles were never sold or used for any other pur- 
pose, and it was submitted that the articles produced in 
this country under the patent were too costly to be used 
for taking to pieces. The Court, however, held that the 
use complained of was infringement, and an injunction 


> was granted restraining the continuance of it. 


Infringement by the User. 

In another case, decided in 1889, a number of infring- 
ing machines were purchased on the understanding that if 
they were unsatisfactory or unsuccessful they were not to 
be paid for These machines were installed by the pur- 
chasers in their factory and were used for a few months, 
after which use was discontinued. In a subsequent action 
for infringement the Vice-Chancellor of the Court of the 
County Palatine of Lancaster held that such use was not 
experimental and granted an injunction. The case was 
taken to appeal, when the injunction was dissolved, the 
ground being that even though infringement were prove 
the defenders were not manufacturers but only users, 
and the use complained of had not only been dis- 
continued an- appreciable time. but further, there was 
no evidence of further use or intention to continue in the 
act complained of. 
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Patent Infringement and Experimental Use.— 

Concerning the question of manufacture without sale, 
it is to be noted that this may constitute infringement. 
Firstly, if a retailer 
exposes for sale certain infringing articles but effects no 
If the retailer was 
unaware at the time of purchasing the articles that they 
were infringing articles he would under no circumstances 
be liable provided no sale was effected, although innocence 
To be a party to the manufac. 
ture, however, renders one liable, and in a case tried in 
1860 infringement was held to have been committed 
when a defendant had manufactured articles and his 
traveller had offered them for sale, although none had 
A decision of the House of Lords 


Two precedents are of interest. 


sale, then there is no infringement. 


after sale is no excuse. 


been actually sold. 


Experiments with the Selenium Cell. 

- “The Control of Oscillatory Circuits 
by Light” formed the subject of a 
fascinating demonstration by: Mr. G. G. 
Blake, M.I.E.E., before the Golders 
Green and Hendon Radio Society on 
January 20th. After describing the 
nature and function of the selenium cell, 
Mr. Blake performed a number of experi- 
ments with his apparatus. 

An attractive syllabus is being prepared 
for this session, particulars of which will 
be gladly forwarded to interested persons 
by the hon. secretary, Lt.-Col. H. A. 
Scarlett, D.S.0., 357a, Finchley Road, 
N.W.3. : 

©0000 


Broadcast Programme Difficulties. 

Before the Swansea Radio Society on 
January lith, Mr. E. H. Jenkins 
(‘Uncle Ernest ’’ of the B.B.C.) gave a 
talk on ‘‘ Broadcasting—A Public Ser- 
vice.” Speaking on the difficulties in 
compiling acceptable programmes, Mr. 
Jenkins said that the only reliable way 
of ascertaining the wishes of listeners 
was by a careful study of correspon- 
dence. This was being done, and the 
results showed that of the letters re- 
ceived 90 per cent. were congratulatory, 
5 per cent. embodied constructive 
criticism, and 5 per cent. were adverse. 

The adverse criticism usually came 
from thoughtless folk who had no con- 
ception of the difficulty of catering for 
every taste. They forgot that a pro- 
gramme often took months to prepare and 
minutes to perform. 

oo0oo0oọ 


Low Loss Coils. 

Much useful information was gleaned 
by members of the Croydon Wireless 
Society on January 25th, when an in- 
Formal talk took place with regard to the 
winding of low loss coils of 14 s.w.g. 
wire for the short wavelengths. The 
difficulty of working this gauge wire was 
recognised, but one member described a 
comparatively simple method of construct- 
ing a very efficient coil. 

Various types of slow motion mechanism 
for variable condensers were also con- 
sidered, particular interest being shown 
in a member's description of his method 
for making up a gearing of very high 
ratio. In this example twelve revolu- 
tions were necessary to complete the scale 
covered in one revolution by the ordinary 
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condenser. The arrangement of the con- 
denser dial took the form of a clock face 
and pointers, the settings being accurately 
recorded in time measurements of hours 
and minutes, 

Information regarding the Society will 
be given at any of the Monday evening 
meetings at 128, George Street. or by the 
hon. secretary, Mr. H. T. 'P. Gee, 51-52, 
Chancery Lane, W.C.2. 


FORTHCOMING EVENTS. 


WEDNESDAY, FEBRUARY ioth. 


Radio Society of Great Britain. Informal 
meeting, At 6 p.m. At the Institu. 
tion is Electrical Engineers, Saroy 
Place, W.C.2. Talk by Mr. E. L. Wildy 
on “The Manufacture and Properties 
of Electrical Conductors." : 

Tottenham Wireless Society—At 8 pm. £ 
At 10, Bruce Grove. Lecture: ‘* Ameri- 
can Apparatus,” by Mr. Ford, of 
Messrs, R. A, Rothermel. 

Edinburgh and District Radio Society. 
At 117, George Street, Lecture: “The : 
Function of Broadcasting,” by Mr. : 
G. L. Marehall, i 

Barnsley and District Wireless Association. 
—At 8 p.m. At 22, Market Street. 
Lantern Lecture: “The Ether," by 
Mr. J. Fletcher. 

Muawell Hill and District Radio Society. 
At 8 p.m. At St. James's Schools, 
Fortis Green, N.10. Lantern Lecture: 
* Broadcasting, Past, Present and 

: Future,” by Mr. J..H. A. Whitehouse, 

2 7 of the B.B.C. 

: FRIDAY, FEBRUARY 12th. 
Sheffield and District Wireless Society.— 

At 7.30 p.m. At the Dept. of Applied 
Science, St. George's Square. Lecture : 

: by Mr, H. Lloyd, M.Eng. 

: Radio Experimental Sovicty of Man- 

$ chester.—At 7.30 p.m. At the Athen- 

: cum, Princess Strect. Lecture: “The 

: Armstrong Super-Regencratire Re : 

: ceiver,” by Mr. F. Charnley. 


MONDAY, FEBRUARY 15th. 
Swansea Radio Society.—Lecture (with 
lantern illuetrations): * Supersonic 
Heterodyne Reception,’ by Mr. Goss, 
of the Igranic Electric Co., Ltd. 


WEDNESDAY, FEBRUARY 17th. 


Royal Society of Arts—At 8 pm. Al 
Headyucrterse, John Street, Adelphi, 
London, W.C.2. Lecture: "The Pro- 
pagation of Electric Wares” by Mr 
J. E. Taylor, MILEE. In the chair. 
Admiral of the Fleet Sir Menry Jack- 
-aon, K.C.B., F.R.S, 
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in 1g00 should, however, be considered in connection 
with this latter case. = 

Concluding, it must, of course, be recognised that each 
case is one of fact and must be treated on its merits, but 
in the words of Jessel M.R., ‘‘ patent rights were never 
granted to prevent persons of ingenuity exercising their 
talents in a fair way. 
vending of the invention for profit, the mere making for 
the purpose of experiment, and not for a fraudulent pur- 
pose, ought not to be considered within the meaning of 
the prohibition, and, if it were, it is certainly not the 
subject for an injunction.” | 


But, if there be neither using nor 


[Note.—The Editor does not hold himself responsible 
for the views expressed above. | 


A Visit to 2L0. 

On January 20th fifteen members of 
the Muswell Hill and District Radio 
Society paid an enjoyable visit to the 
London broadcasting station. The party 
was first conducted round the studios and 
the control room by Mr. Menzies, a 
B.B.C. engineer, who provided much in- 
teresting information. <A trip was then 
made to Messrs. Selfridge’s, where the 
party was able to inspect the transmitting 
apparatus. Much amazement was shown 
at the strong directional effects obtainable 
with a frame aerial working a loud- 
speaker at full strength from. a: single 
valve set. 

The Society has great pleasure in an- 
nouncing that Capt. H. J. Round, M.C., 
M.I.E.E., has consented to become 
President. 

Particulars of membership and a syl- 
labus of lectures and demonstrations can 
be obtained from the hon. secretary, Mr. 
Gerald S. Sessions, 20, Grasmere Road, 
N.10. 
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Loud-speaker Efficiency. 


A striking array of British loud- 
speakers was on view at the headquarters 
of the Lewisham and Bellingham Radio 
Society on January 19th. - 

The feature of the evening was a test 
of the different loud-speakers operated 
behind a screen, the members voting on 
a 100 per cent. basis of efficiency. The 
result of the ballot was astonishing, in 
that the verdict given in a similar test 
held recently was completely reversed. 
It was also obvious that in certain in- 
dividuals the sense of hearing is incapable 
of distinguishing tone differences and 
changes of volume in loud-speakers. 

Hon. secretary: Mr, C. E. Tynan, 62, 
Ringstead Road, Catford, S.E.6. 

ooo0oo0o 
A “Superhet” at Oxford. 

The Oxford University Radio Society 
held its first meeting this term on 
Wednesday, January 27th, when the 
treasurer, Mr. C. E. G. Bailey, of 
Balliol College, gave an instructive lec- 
ture on practical aspects of the Super 
Heterodyne, with which type of instru- 
ment he has had considerable experience. 

The hon. secretary, Mr. Eric Cuddon, 
of Merton College, will be glad to hear 
from members of the University who 
would like to join. 
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‘Polar-Twin’ and ‘Polar-Four’ 
between them meet every need 


achieves distinction 
POLAR-T WIN © iis semarcatie 
> simplicity and by its very moderate cost. It will give 
you surprisingly loug Loud-Speaker range—the standard 
distance, within 60 miles of a Main Station or 120 miles of 


Daventry, often being exceeded. 


One user has received Dance Music on the Loud-Speaker 
from a Station 400 miles away ; Headphone reception of all 
B.B.C. and many Continental Stations is continually being 
reported by satisfied customers. 


And with “ Polar-Twin ” this remarkable performance is under the control of 
i knob, making it the ideal family Set. The Set alone cests {6-15 -o 


a single 
(Royalties paid) ; complete installation, as below, 
ready to connect to aerial’ .. i ne As £12-12.-0 


Accessories include 2 Mullard Polar D.3 valves; 2 66-v. H.T. Batteries, and 
plugs; 1 C.A.V. 2-v. eg! Soars Accumulator, completely charged ; 1 Short-wave 
7 att 


Unit; 1 Daventry ditto; 1 Amplion AR.33 Loud-Speaker, and necessary 
connecting wires. 
Cabinet-de-Luxe, in highly finished Dark Oak, to house Set, Batteries and Accumu. 
iator, as illustrated sä s is ze bn ea 


£1 -7 — 6 extra, 


Polar Rer 


. Sold by all reputable 


bit Pada pe A Radio Dealers. 


with the nearest 
“Polar” Service 
Agent, who will 
freely demon- 


“ Polar - Twin 

or *‘Polar-Four.” 
He will give any 
required assist- 
ance in installing 
and maintaining. 


- 


ne 2 
Pg 2 h 
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: There are other “ Polar” Receiving Sets. l J 
straté cither the giving full details of these outstanding achievements in Radio Set Design, and ask for Should communicate with the 
Á name of your nearest Agent. 


The Polar Remote 
Control Box. 


is the latest develop- 

po ment in the design ot 
hiġh-class Radio Sets. This powerful 4-valve Set gives 
remarkable volume of pure music, totally free from distortion. 


The circuit adopted consists of a duplicated tuning system, 
detector and three stages of L.F., inter-valve coupling being 
effected by means of standard “‘ Polar ” Resistance-Capacity 
Coupling Units. Once set, the dual tuner enables alternative 
programmes to be switched on at will, without any further 
adjustment being necessary, by a system of Remote Control. 


Wherever a “ Radio-de-Luxe” installation is required, ‘‘ Polar-Four’’ fills the 
need. The “ Polar-Four’’ may be placed inconspicuously in any part of the 
house, or out in the Garage. A number of*Loud-Speakers may be operated | 
simultaneously from a house-wiring system, with no more trouble than just 
plugging-in the Remote Control. 


Price, without accessories, but with Remote Control 
and L.S. Jack, Coil Units for two Stations, and all = CJ 
necessary leads (Royalties paid) ae), N Ja 


` 
\ 
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Ai Wireless There are now 
Sh vacancies on our Sea- 
J ry Operators going Staff for Junior 
\ P still Wireless Operators, 
Wanted. trained on our appa- 

ratus. Youths of 


good education,preferablybetwceen 
17 and 25 years of age, wishing to 
Write to-day for booklets—sent gratis— enter the Wireless Profession, 


Managing Director, London Radio 


College, 82-83, High Street. 


Brentford, Middlesex, who will te 
Radio Communication Co. Ld. nc uas riens a 


the training course necessary to 


34-35, Norfolk Street, Strand, W.C.2, matty for our Service, 


Advertisements for “ The Wireless World ” are only accepted from firms we believe to be thoroughly reliable. 
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THE CHOICE OF 


-RA DIO EXPERTS 


os seat seas AMERICAN EXPERIENCE "er 
Top een wap S ay | The American Ether is much more congested than that of Great Britain, and 
for successful reception in U.S.A. wireless components must be ultrz-efficient 


and selective. The products listed below are made by the leading Radio Company 
of America and cannot be surpassed. 


Type 231A. 


L.F. TRANSFORMER 


A superior transformer that 


\ gives maximum amplification 
it @ with splendid tone quality. No 
=D) resonance point within the audio $ ¢ 
range. Ratio 3} tol. Suits all a a n, 
stages of amplification. Shell Th. p : A tampa cet mos 


type clased cone of high grade 
silicon steel. —— 18/6 


LOW L063 
VARIABLE CONDENSER. 
With Vernier Gear. CONDENSER. Increased selectivity and lesa interference are the 
Low Loss results of fitting this component. The filter col! can 
Desigued to separate stations only a few metres apart. ° be in Series or Parallel with the receiving 
No metal spacers are employed. lnterspacing secured A splendid small condenser eet. In Series a single interfering station can be cut 
by grouping rotor and stator plates in special jig that enjoyes the same soldered oot. In Parallel several stations can be cut out 
and soldering them while in alignment. This means interspacing method as em- simultaneously and only one station within the filter 
minimum resistadce, more rigid assembly, perfect ployed on type 247H. One range accepted. The range ot the filter ia 200 to 600 
alignment. Plate resistance and capacity always Hole Fixing.” ‘000012 Micro- metres. PRICE B 7/6 
constant. Drilling Template supplied. Farad Max. (minimum not When longer or shorter wave lengtha are required the 
i PRICES: Ne See /6 following extension coils can be interchanged — 
0005 Micro-Farad 277/G each. EXTEKSION COILS. oe 
00035 25/6 Type 347-93 (400-1900 metres) Nije a 
oe o oe Fy s eae Se 247- 5 
00035, . 24/6 ,, Sole Concessionaires for Great Britain: : "  aa7-Wi (80-150 ; 
E A A a a a a a a i e i SE TE a a EE EE Le EE ENE IE Ree, ig en gt ease 
l AD r TEES POORTE Radio Specialist. CLAUDE LYONS Established 1918. ' SEND fer FREE BOOKLET ' 
' e th aboot Variable : SS a TET i “Stop Interf » : 
oe. Condensers.” | 76, Old Hall St., LIVERPOOL ee a E 
‘Phone: Central 4641. "Grams: “ M inmetkom ” L'pool 


£] 


NS TE] GENERAL RADIO Co. 
AMERICA . 


OUR FREE OFFER 


we VERNIER 
“VARIODENSER” QDIAL aa 


we will send to all purchasers of this article during the las 
next ten days a Halladay VERNIER DIAL free upon a 
receipt of 
Coupon in- 
cluded with 
the order. 

The “‘ Variodenser ” 


will, in ten seconds, 
give you any one of 


65 values of fixed Mik Hie) wt he My i ai 
condenser simply S l a YA it Mii í 


“~~. * 


t 
z , | PLUTTI | 
by depressing one i a 
or more of the six nf Ht ‘ 
knobs shown. 05 
one ns ad Y 2 ? . l ui i Nf | i | E COON Postage & Packing 
each woul cos na tp att th od i} WH f AN Tigao 6d. extr: e 
souca a o. We Wa iil ra FOR SUPER PRECISION TUNIKG 
otter vou the equi- PEN i i it Mt Hit Hi Hi N HN Í WITHOUT HAND CAPACITY. 
valent for Seta AT llh LETN RY wilh In vernier position quite a considerable move- | 
Min | ee w w ey ' at ment of the handle produces such a minute 
3 2 & T tiii ott Hi il isa | i Ê: rotation of the Dial that it would be difficult to see 
ine HN i Hi 2 Pis that any had actually taken place, unless the vernier 
et NETT Sets ll ETE BiA i Fa ; scale was provided. Coarre tuning is about six times 
POST FREE alte Hy " 4 ; j Ilii l firer than direct tuning, and yet when necessary the 
Thistoatcam att trols eli y A N time occupied in covering the whole 180° is only slightly Fs 
HNisinstrument has —~—, SL $ `~ yi 


onger. Will fit any standard condenser ; please specity 
whether plain or screwed spindle, To be obtained from the 
actual manufacturers, 


been thoroughly 
tested by Bir- 
mingham Research 
Laboratories and 

> by some of the 


atima MALLADAY’S LTD. 
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6.—William Siurseon: 


in general and wireless in particular was made in 

1825. This was the discovery by Sturgeon of the 
electro-magnet, an appliance that is the basis of nearly 
all the technical applications of electricity. The electro- 
magnet is also of the greatest service to the physicist, 
and many of Faraday’s brilliant discoveries were made 
by its aid. 

William Sturgeon was born on May 22nd, 1783, at 
Whittington, near Kirkby Lonsdale, Lancashire. His 
father, John, an ingenious but idle shoemaker, who 
neglected his family to poach fish and rear gamecocks, 
came from Dumfries. ln 1796 he married Betsy Adcock, 
daughter of a small shopkeeper at Whittington. 

Military Service. 

William had little or no education, and was apprenticed 
to a cobbler at Old Hutton, w here he was starved and 
ill-used. As he saw no hope of advancing in his trade 
he enlisted (in 1802) in the Westmorland militia. Two 
years later, at the age of 21, he enlisted as a private in 
the Royal Artillery, with the 2nd Batallion of which he 
served 20 years. He went out with them to Newfound- 
land, and a terrific thunderstorm caused him to turn his 
attention to natural science, particularly electricity and 
magnetism. 

In order that he might understand what had been 
Written on the subject he educated himself in barracks, 
ad, with the help of a friendly sergeant who lent him 
books, studied mathematics, Jatin, and Greek. When 
he returned to Woolwich his 
models .and electrical apparatus 
attracted some considerable atten- 
tion, and we are told that the 
cadets of the Royal Military 
Academy ‘‘ used to swarm on the 
barrack field to get shocks from his 
exploring kites.’’ 

Sturgeon left the army on Octo- 
ber rst, 1820, when 37 years of 
age, his commanding officer testify- 
ing that his conduct had been 
“ altogether unimpeachable.” 
Curiously enough, in spite of his 
intelligence he never rose above the 
rank of gunner. On discharge, as 
his pension was only 1s. per day, 
he resumed his old trade of shoe- 
maker, and during hi$ spare time 
Constructed scientific apparatus 
and lectured to schools. He pro- 
duced, in a modified form, Am- 
père’s rotating cylinders, w hich he 
described in the Philosophical 

Magazine for 1823, and in 1824 


i N announcement of great importance to electricity 
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William Sturgeon. Vol. 


he contributed to the same journal four able papers on 
thermo-electricity. Through the influence of severa! 
scientific men, with whom his work had brought him into 
contact, he was appointed lecturer in natural science and 
philosophy at the East India company: S Royal Agang 
College. 

In November, 1823, Sturgeon noticed that when a core 
of soft iron was placed w ithin an electrical coil, the iron 
immediately became a strong magnet, and that the instant 
the current was broken the magnetism disappeared. In 
May 1825, he presented to the Society of Arts his im- 
proved apparatus for electro-magnetic experiments, includ- 
ing his first soft iron electric-magnet, but unfortunately 
these early historic relics have since disappeared. 

Sturgeon’s original electro-magnet consisted of an iron > 
bar, half an inch in diameter and a foot in length. This 
was bent in the form of a horse-shoe and coated with an 
insulating varnish. Eighteen turns of bare copper wire, 
each separated from the other, encircled the iron bar andl 
were connected to a voltaic battery with an area of 130 
sq. in.' Although this crude electro-magnet weighed only 
7 ozs. it was capable of supporting a weight of 9 lb.— 
quite a remarkable performance in those early days. 

Sturgeon was awarded the Society’s silver medal and 
a premium of 30 guineas on his agreeing not to patent the 
electro-magnet. 

Sturgeon's Numerous Contributions to Science. 

In recent years Sturgeon’s work has often been over- 
looked, credit for the discovery of the electro-magnet 
generally being claimed for Joseph 
Henry, in America. In this con- 
nection it is interesting to find 
“o that J. P. Joule said that to 
; Sturgeon ‘‘1s undoubtedly due 
the credit of being the original 
discoverer, he having constructed 
electric-magnets in soft iron, both 
in the straight and horse-shoe 
shape as early as 1823.’’ What 
Henry did was to greatly improve 
Sturgeon’ s primitive device, and, 
as we shall shortly learn, it was 
chiefly his researches, and the re- 
markable discoveries resulting 
therefrom, that placed the science 
of electro-magnetism on a sound 
basis. 

In 1826 Sturgeon experimented 
with the firing of gunpowder by 
electric discharges, and in 1839 
he made the important discovery 
of the now well-known process of 

t Norivty of Arts Transactions, 1825, 
XLIII., pp. 38-52. 
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Pioneers of Wireless.— 


amalgamating the zinc plate of a voltaic cell with a film 
of mercury, thus effecting a considerable economy in zinc 
waste when the cell was not in use. - Shortly after this 
he experimented with the phenomenon of the magnetism 
of rotation, discovered by Arago, and came to the con- 


elusion that the results were due to a disturbance of the 


‘electric fluid’? by magnetic action—a kind of reaction 
to that taking place in electro-magnetism. The actual 
cause of the phenomenon was brilliantly explained by 
Michael Faraday in 183: in his researches on electro- 
magnetic induction. in 1832 Sturgeon constructed an 
‘* electro-magnetic rotary engine,” which Joule assures us 
was the first contrivance by means of which any consider- 
able mechanical force was developed by the electrice 
current. zs 

In the same year an exhibition of madel ad inven- 
tions was held at the Adelaide Gallery," in the Strand, 
and Sturgeon was appointed to the lecturing staff, but 
the appointment was only of short duration, for the 
Galleries did not achieve any degree of popularity and 
were closed. In 1836 he established a new monthly publi- 
cation, The Annals of Electricity, the first journal to be 
solely devoted to the subject. This continued until 1843, 
and it is interesting to note that it was to this publica- 


tien that James Prescot Joule, the Manchester brewer, 


Sturgeen’s original horseskee electro—magnet. 


contributed the results of his own researches in electro- 
magnetism. In passing it may be mentioned that 
Joule succeeded in making an electro-magnet, of which 
the core was an iron tube, weighing only 15 lb., but 
capable of supporting nearly 1 ton! 

In 1837 Sturgeon invented his electro-magnetic coil 
machine for giving shocks. About this time, too, he 
discovered an effective means of preventing the frequent 
fracture of Leyden jars by heavy electric discharges. 


Efforts to Stimulate Public Interest in Science. 


In 1840, at the age of 57, he went to Manchester to 
act as superintendent of the Roval Victoria Gallery of 
Practical Science. This was an institution intended to 
increase popular interest in science and was a pioneer 
of the present day technical schools. But. as was the 
case of the Adelaide Gallery and the Royal Polytechnic 
in London, the movement was in advance of its time, 


‘The site of this building is now 
Restaurant. 
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and after four years the gallery was closed. Sturgeon 
then lectured in the towns around Manchester, carrying 
his apparatus about in a cart. In this manner, although 
he added to his reputation, he only managed to eke out 
a bare livelihood. 

The last five years of Sturgeon’ s life were spent in 
great penury and he keenly felt the pinch of poverty. 
Influential friends, including g 
the Bishop of Manchester, 
succeeded in obtaining for him 
a grant of £200 from the 
Civil List, and (in 1849) 
o of £50 per annum. 

n 1847 his health compelled 
him to remove for a time to 
Kirkby Lonsdale, where he con- 
tinued his observations on at- 
mospheric electricity. He later 
returned to Manchester, how- 
ever, and died at Prestwich on 
December 4th, 1850. He was 
buried in the churchyard there, 
and a marble tablet was subsequently erected to his 
memory in Kirkby Lonsdale Church. 
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Bar-type magnet used 
- by Sturgeon. 


Personal Characteristics. 


Sturgeon is described as having been a tall, well-built 
man, with a high forehead and strongly marked features. 
He had an animated manner and a lucid and vigorous 
literary style. Jacobi, of St. Petersburg, has claimed 
him as co-discoverer with Oersted of the principle of 
the electro-magnetic engine. Certainly Sturgeon was the 
first constructor of this apparatus, and there seems to he 
no doubt that he clearly perceived the possibilities of the 
electro-magnet as a source of mechanical power. 

Sturgeon was the first to discover and perfect an 
apparatus for what was then termed ‘‘ throwing opposing 
currents in one direction ’’—a contrivance now known as 
the commutator. He foresaw the possibilities of clectric 
light, and at one of his lectures (in 1849) exhibited an 
electric light, the current for which was obtairf@d from 
a roo-cell galvanic battery. “ I quite anticipate,” he 
said, ‘‘ that the electric light will supersede gas for 
public, whatever it may. do for private, purposes.”’ 

Sturgeon was constantly endeavouring to simplify and 
cheapen his apparatus so that his discaveries might be 
more readily available for practical purposes. It is 
interesting to learn that in his day a Grove’s battery cosp 
£7 and a Daniel cell £6, both of which Sturgeon super- 
seded with his own battery, costing £3 ros. 


EXPERIMENTS FROM RADIO-BERNE. 


ROM January 31st to February 6th some interesting 
test transmissions were carried out from Radio-Berne 
using a wavelength of 434 metres, instead of the usual 
315 metres, with the object of determining whether 
better results could be achieved by such a change. 
Readers who may have heard and compared the trans- 
missions on these two wavelengths are kindly requested 
to communicate with ‘6 Radio-Berne,’’? Kursaal, Schiinzli, 
Berne, Switzerland. Acknowledgment will be made by 
Q.S.L. card in every case. 
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INTERCONNECTED UNITS. 
Some of our readers have learnt, 
to their cost, that care must be exer- 
cised when adding an amplifier unit 


to an existing receiver, the two in- | 


struments being supplied by the same 
set of batteries. Unless the connec- 
tion between the negative side of the 
high-tension battery and the ac- 
cumulator or dry cells feeding the 
filaments corresponds in both cases, 
the low-tension battery will be short- 
circuited. The reason for this will 
bé made clear by consideration of 


Fig. 1.—Interconnected units, 
the danger of short-circuiting the L.T. 
battery. 


showin 


Fig. 1, where the —H.T. is con- 
nectéd to +L.T. in one case, and 
to —L.T. in the other. When the 
interconnecting leads, shown in 
dotted lines, are joined up, a short- 
circuit will occur. 

This difficulty may be overcome by 
either re-arranging the wiring of one 
of the units, or else by omitting the 
connection between the two —H.T. 
terminals, as will be possible in 
many instances. 

060000 


CAPACITY CONTROLLED REACTION. 

A certain amount of care should 
be exercised in the choice of a vari- 
able condenser for use as a reaction 
control in modifications of the so- 
called “ Reinartz’’ or ‘“ Weagant ” 
circuits. The first point which should 
TeCewe attention is the insulation 


between the fixed and moving vanes, 
and there should also be no risk.of 
a possible short-circuit, due to bent 
or distorted plates A consideration 
of the circuit diagram will show that, 
if this occurs, the high-tension battery 
will be short-circuited. 

A reasonably low minimum capa- 
city is desirable, otherwise, if the 
reaction coil is excessively large, it 
may be impossible to prevent oscilla- 


tion. 
oo0oo0o0o 


RANGE. 

It is almost impossible to give an 
adequate answer to the often-asked 
question as to what range should be 
obtainable from a given type of re- 
ceiver. The matter is so entirely de- 
pendent on the conditions under 
which it is to be used, and there are 
so many factors to be taken into con- 
sideration. Conditions are conceiv- 
able under which a good eight-valve 
superheterodyne would be inferior to 
a simple detector valve with a stage 
of low-frequency amplification, the 
latter being used in the most favour- 
able possible manner, and the 
former, perhaps, in a steel-framed 
building. 

The skill of the operator, efficiency 
of the aerial, quality of the com- 
ponents, freedom from misplaced 
high-resistance connections and leak- 
ages, the presence of strong interfer- 


ence, screening and absorption by 


neighbouring buildings and other 
objects, will all have a bearing on 
the range obtainable. ‘Those living 
in large towns are, as a rule, dis- 
tinctly handicapped, and it may he 
said that, to a very great extent, 
‘“ situation is more than set.” Re- 
ceiving conditions also vary from 
day to day; in spite of the use of 
directional reception, the most elab- 
orate balancing and filtering devices, 
and a carefully chosen site for the 


o the Practical Assistance of the . Beginner. 


receiving station, commercial long- 
distance communication is sometimes 
interrupted by atmospherics, so the 
amateur, however great his know- 
ledge and experience, or however 
long his purse, must not expect 
always to be able to receive the more 
distant transmissions. 

Sufficient emphasis is seldom. laid 
on the difference between night-time 
and day-time reception. Many con- 
structors of well-made receivers of 
efficient design would be offended if 
told that their fairly consistent re- 
ception of a station such as Rome, 
Over goo miles distant, was a freak ; 
yet it would almost certainly be true. 
Night reception of any station not 
normally receivable in daylight is, in 
the language of the professional 
wireless- man, freak reception, and, 
though perhaps fairly consistent, 
signals will be subject to periodic 
fading at times. Incidentally, ex- 
periments involving comparisons of 
sensitivity should always be carried 
out in the day-time, otherwise quite 
misleading results may be obtained, 
as the signal under observation mgv 
have changed in intensity during the 
time occupied in carrying out an ex- 
perimental alteration in either circuit 
or components, even if this has only 
taken a few moments. 

In the same way, statements as to 
ranges obtained with any receiver 
should specifically state whether the 
tests were made under day or night 
conditions; if the latter, the state- 
ment will be almost valueless, as 
American broadcasting stations have 
often been received on a single-valve 
set at night, but, as far as is known, 
have never been heard when daylight 
conditions prevail over the whole 
path of the signals, even on the most 
elaborate superheterodyne. These 
latter remarks, of course, apply to the 
normal broadcasting waveband, and 
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not to the ultra-short wavelengths. increase in respect of range obtain- height may give only a disappoint- 
Apart from adding to the number able as does improvement to the ingly small improvement, but in the 
of H.F. amplifying stages, there is aerial-earth system. Very occasion- vast majority of cases such an altera- 
probably nothing which gives such an ally, it is admitted, an increase ‘n tion will be found well worth while. 
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7 DISSECTED DIAGRAMS. | 
No. 17.—A Neutralised H.F. Amplifier with Crystal Detector and Reflexed L.F. Amplification. 


For the benefit of readers who find difficully in reading circuit diagrams, we are giving weekly a series of 

. sketches showing how the complete circuits of typical receivers are built up step by step. The receiver 
shown below is sensitive, selective, and economical, but like all sets containing two stages of H.F. ampli- 
' fication calls for a eertain amount of care in layout and wiring-up. 
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Two valves, the grid circuit of the first being connected across Amplified high-frequency currents in the anode circuit of the 
the tuned secondary of a conventional coupler, of which the aerial first valve are passed on to the grid of the next through a “ neutro- 
circuit is not separately tuned. For the sake of simplicity, the dyne” transformer with a tuned secondary winding. The anode 
filament circuits are not completed. circuit is completed through the H.T. battery. 
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A small grid bias battery (optional, but recommended) is inserted —the amplified output being rectified a crystal and passed 
in the first grid circuit, and the secondary of an L.F. trans- back to the grid circuit through the L.F. transformer, The 
former, and another bias battery in that of the second. The rectified pulses are again amplified and operate the phones in tho 
primary of a neutralised transformer is connected in the anode anode circuit. amping due to the crystal may be reduced by 
circuit of this valve— connecting it across y a part of the transformer secondary. 
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A Plate Current Meter and its 
Uses. 


By F. H. HAYNES. 


LTHOUGH much has been said concerning the 
operation of the various valves in a receiving set, 
steps are rarely taken to ensure that the valves 


are correctly run and adjusted to operate within their 
normal working limits. 


Purpose of a Plate Circuit Milliammeter. 

"À sensitive moving coil milliammeter connected in the 
lead from the high-tension battery will show, in the case 
of a high-frequency amplifying valve, whether the grid 
and plate potentials are correctly adjusted, and will indi- 
cate whether the circuit has any tendency to oscillate 
before any audible sign of oscillation is apparent. Con- 
nected in the lead to the detector valve, the battery volt- 
ae can be regulated, and the meter here again serves 
asa sensitive indicator of oscillation. In the case of a 
low-frequency amplifying valve the reading shown by 
the meter reveals whether the correct adjustments of grid 
bias and plate voltage are applied by reference to the 
anode current grid voltage characteristic. 

The fitting of a milliammeter permanently in any part 
of the circuit of a multi-valve receiver is rarely undertaken 
owing to the comparative high price of a sensitive moving 
coil instrument, but, by incorporating with it a switch so 
that it can be transferred to the plate circuit of any of 
the valves, its utility will be extended, making the initial 
cost less prohibitive. The object is, therefore, to set up 
a switching system so that the meter can be interposed in 
any of the high-tension battery leads, and the design 
shown here, in which the meter and its switch are com- 
bined as a separate unit, is, perhaps, the most convenient, 
as it can be used in conjunction with any set. 


The Switching Circuit. 


The circuit changes to transfer the meter are not as 
simple as at first thought. The leads to the meter’s two 
terminals must in turn both be separated from all except 
One of the high-tension battery leads, whilst other leads 
Which, for switching purposes, cannot have one pole 
common, need to be connected through to by-pass the plate 
Current requisite to keep the receiver in normal operation 
While testing. 

Three double-pole, two-position, change-over switches 
can be wired. together to throw the meter into the plate 


Dd 


lead of any one valve, yet the necessary wiring up will 
occupy considerable space, the exposed brass levers are 
liable to be accidentally short-circuited, whilst if two of 


~the switches are accidentally thrown simultaneously on to 


the meter terminals a section of the high-tension battery 
will be injured. A barrel switch has therefore been used 
to bring about the circuit changes, and the largest model 
available, which is fitted with five pairs of contacts, will 
show the current passed in any one of three leads and also 
provide an ‘‘ off ’’ position for the high-tension supply. 


Constructional Details. 


The construction is extremely simple. A cabinet is 
obtained with sufficient top area to accommodate a cheap 
model moving coil meter, the barrel switch and the three 
pairs of terminals. The drawing shows the drilling posi- 
tions, the meter being secured by means of two 6 B.A. 
screws with back nuts. The fillets provided in the box 
are jin. below the top, and thus a panel łin. in thick- 
ness will be raised by ;yin., a detail which adds to the 
finished appearance. 

The wiring up is not difficult if followed systematically 
from the practical wiring diagram, using bare No. 16 
tinned copper wire. 


What the Meter Indicates. 


The effects obtained by connecting the meter in the 
various valve circuits may be classified as follows :— 

H.F. Amplifiers.—In the case of a single-stage ampli- 
fier employing a tuned anode or tuned transformer, it is 
customary to apply a negative bias to the grid of the H.F. 
valve. A slight fall in the value of the current passing 
will be observed when receiving a moderately strong 
signal, assuming that some system of stabilising is em- 
ployed to prevent self-oscillation. If self-oscillation 
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Regulating the H.T. Potential.— 

occurs as the aerial and anode circuits come into step a 
slightly increased falling off in the plate current reading 
will result. 

Sometimes an H.F. amplifier is stabilised by connecting 
the earth side of the tuned grid circuit to the L.T. posi- 
tive instead of the L.T. negative terminal, a change which 
will“considerably increase the value of the plate current. 
Should self-oscillation occur in this case the ammeter 
reading will rapidly diminish as the oscillating 
point is approached. roo 

Detector Valve.—YE-mploying 
grid condenser and leak to pro- 
duce rectification, and with a posi- 
tive potential applied to the grid 
either directly through the leak 
or by connecting the earth side of 
the tuned input circuit to the 
L.T. positive, the ammeter wil! 
indicate whether the circuit is 
oscillating long before the usual ° 
click.or ‘‘ breathing ’’ sound is 
detected in the telephone re- 
ceivers. 

A typical general purpose 
valve used as a detector and 
employing a plate potential 
of about 30 to 40 volts will 
register, probably, from 4 to 
6 miłliamperes. As self- 
oscillation sets in the meter 
reading will fall off, and at 
the ‘* silent point °’ prob- 
ably only 1 milliampere will 
be recorded. Particularly 
is this the case if the tuned 
input circuit of the detector 
is a loose coupled oscillation 
transformer connected to « 
high-frequency valve stabil- 
ised by the  neutrodyne 
arrangement. If the input 
H.F. amplifier is stabilised 
by grid current, or if the detector valve is coupled up 
directly to the aerial without being preceded by a high- 
frequency amplifier, the decrease in plate current when 
oscillation occurs will not be so great, yet nevertheless 
will be well marked and will give a deflection easily 
readable in the milliammeter. 

L.F. Amplifiers.—The utility of the meter lies chiefly 
in its use as a means of indicating when a correct adjust- 
ment of grid and plate volts has been obtained by refer- 
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ence to the grid current—anode volts curves supplied by 
the valve makers. Taking the curve showing the applied 
anode volts, the grid bias should be regulated to conform 
with the plate current reading obtainable from‘ the curve 
read off from a point some half-way down the straight 
part on the negative side of the grid volts scale. Signals 
produce a swinging of the pointer, and the effect of an 
excessive negative bias is evidenced by an increase in the 
mean reading when tuning to a strong signal. 


~ How to Determine Voltage Amplification Factor, 


A simple direct method for determining the 
amplification , factor of a valve consists merely 
in increasing the plate potential and regulating 
the grid bias so that the plate current is restored 
to its original value. The relationship between 
the increase in applied battery potential and 
change’ in grid bias determines with sufficient 
accuracy for practical purposes the amplifying 
properties of the valve. ; 

Thus, taking a practical example, a current of 
6 milliamperes may be regis- 
tered when the H.T. battery 
potential is 80 volts and the 
negative grid bias is 3 volts. 
On increasing the battery 
voltage to 100 the meter 
reading increases perhaps 
to 9, but a readjustment of 
the -grid battery so that 7 
volts negative is applied may 
be found to bring the read- - 
ing back again to 6 milli- 
amperes. The amplification 
is given by dividing the in- 
crease in plate potential by 
the change in the grid bias 
voltage, and in this case is 


A rear view of the unit, 
showing the switch con- 
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PARTS REQUIRED. 
Ebonite panel, Gin. X Gin. X țin. - 
Polished box container, Gin. x Gin. x 4łin. (Fleet Radio 
Stores, Fleet Street, London, E.C.). 
Five-section barrel switch, with screw and nuts (Sterling 
Telephone & Elec. Co., Lid.). 
: Milliammeter 0-10 mA. (Fonteyn Gilbert & Co., Ltd.). 
: 6 Terminals (Belling & Lee). 
: Small quantity of No. 16 S.W.G. tinned connecting wire. : 
2 No. 6 B.A. x hin. round headed screws with nuts. ei 
4 No. 4 x jin. wood screws. : 
The cost of these parts is {2 12s. 6d. 
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WIRELESS TELEPHONY AT SEA. 


HE Great Western Railway Company announces the com- 
T pletion of some unusually interesting experiments in which 
wireless telephony communication has been successfully 
maintained between the company’s Channel Islands steamer and 
a move station in Guernsey dispensing with both aerial and 
earth. 
Conversation was carried on with the s.s. Reindeer, en 
routə from the Channel Islands to Weymouth, the inventor 


of the system, Mr. D. B. S. Shannon, of Sutton Coldfield, oper- 
ating the land station. i i 

Using for test purposes an ordinary telephone instrument con- 
nected to a special portable transmitter, an operator on board 
could be heard speaking over a distance varying from 10 to 70 
miles. The company’s own operator was able to transmit two 
messages from the ship’s wireless cabin simultaneously with the 
inventor’s without causing interference. 
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WIRELESS IN A RAILWAY TUNNEL. 


An Account of Superheterodyne Experiments in a Train. 


out by members of the Great Western Railway 
(Bristol) Radio Society in conjunction with Burn- 
dept Wireless, Ltd., on Saturday, January 23rd. A 


A VERY interesting wireless experiment was carried 


suggestion was made to Mr. R. L. Armstrong, chairman. 


of the society, by Mr. W. J. Haros, the secretary, that 
a powerful wireless receiver should be installed on a 
train and an attempt made to pick up broadcasting whilst 
passing through the Severn Tunnel. Eventually, Burn- 
dept Wireless supplied one of - their. Ethodyne receivers 
for this purpose, the set chosen being quite standard in 
every respect. Four corridor coaches were reserved ; the 
coach in which the Ethodyne was installed, by the way, 
had been used some years previously by the G.W.R. for 
experiments in spark transmission from a moving train. 
Twenty. low-resistance Ethovox loud-speakers were wired 
up in the various compartments of the train, in order 
that all present could listen in comfort. | 


= 


_Microphonic Noises Absent, 


When it is stated that certain stations were received at’ 


‘< good loud-speaker strength,’ it should be remembered 
that not one but a score of loud-speakers were in use. 
With regard to the instrument, a seven-valve superhetero- 
dyne receiver employing two stages of power amplifica- 
tion, it is rather interesting to note that, although dull- 
emitter valves were in use, the movement of the train 
caused no microphonie noises. The valves were wobbling 
about all the time, and the Anti-Phonic valves holders 
in which they were supported certainly proved their effi- 
ciency in preventing trouble of this kind. 

When the first test took place about two hundred 
persons—mostly members ef the G.W.R. Radio 
society—boarded the 2.35 Bristol-to-Cardiff 
to which the four special, coaches had been coupled. 
At the commencement, gramophone music, broadcast 
by special arrangement with the Cardiff station, 
was received at excellent strength, and shortly after 


the departure a special message to the party on 
the train was read by the announcer.. A little 
later, signals faded considerably as the carriage 


in which the set was working went under a small 
steel bridge. 
as a large gasometer close to the line was passed. 
Patchway Tunnel, which is very damp, caused signals 
to fade completely, and the effect was just the same 
on the return journey at night. 


Signals in the Tunnel. 


On entering the Severn Tunnel, signals faded, but the 
carricr wave of the Cardiff station could be heard faintly. 
Half a mile from the Welsh end music was picked up at 
good strength immediately after the train had travelled 
clear of the waters of the Bristol Channel. 

Manchester, Munster, and London were received on 
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train, . 


No fading effect, however, was observed © 


the headphones, and shortly before the tram entered 
Cardiff station the Bournemouth transmissior was repro- 
duced at good loud-speaker strength. 

During their visit to Cardiff the members of the Radio 
Society visited the local broadcasting station, where a 
new studio is being built and the offices are being re- 
decorated. When the work is completed, the station 
will have a very bright appearance. 

The return journey to Bristol, which commenced at 
9.5 p-m.,. was very interesting mdeed. Before the train 
left the station, and when corrugated iron roofs were 
shielding the set, Brussels was received at good loud- 
speaker strength. Cardiff was much stronger than before, 
and at 9.15 p.m. San Sebastran came through exception- 
ally well. In fact, of all the distant stations received, 
San Sebastian was by far the best for volume and purity. 

Stations received at loud-speaker strength during the 
journey included Daventry (on six valves only), Radio-. 
Paris, Dortmund, Berne, Hamburg, Bournemouth, 
Madrid, London (on six valves), Birmingham, Man- 
chester, Radio Catalana (Barcelona), and Swansea. 
Other stations heard on the headphones were Koenig- 


. wusterhausen,’ Vienna, Oslo, and Radio Toulouse. 


i Reception Under Water. 


The results of the second test in the Severn Tunnel 
may best be judged by this extract from the log :— 


9.55 p.m.—On entering the Severn Funnel, full 
volume from Cardiff was maintained for 
fifty seconds. 


- 9-56 p.m.—About three-quarters of. a mile in the 
tunnel signals faded, and a few seconds 
later the carrier wave could not be heard. 
By this time the train was passing under 
water. 

9-57 p.m.—Carrier wave heard again in the tunnel. 


p.m.—Emerged from the tunnel and Jater dis- 
covered that there had heen a short 
interval before the time-signal and 
weather forecast. 


IO.I 


The Severn Tunnel, it may be added, is about four- 
and-a-half miles in length, has a maximum depth below 
the surface of about fifty feet, and at some points it is 
covered by between sixty and a hundred feet of water, 
according to the tides. The thickness of the tunnel casing 
is fifty bricks. To receive a wireless concert through 
such a mass of material is something which can be put on 
record as a distinct feat. 

After the train arrived at Bristol the four special 
coaches were shunted into a shed built of steel and corru- 
gated iron. With only one Ethovox in operation an 
attempt was made to receive an American station on the 
Ethodyne. Shortly after 11.30 p.m, KDKA, Pittsburg, 
Was received at sufficient volume on the loud-speaker to 
enable it to be identified by all present in one saloon. 
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Test listen to the d ifference 
this LEWCOS Coil makes/ 


Inthe LEWCOS 


F Paes Coil the makers 
acs of  ‘ Glazite’ 

ki | have achieved 
a : | another outstand- 


ing SUCCESS. 
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LEAR as a bell the typical French Orchestra 
i came through as the listener tuned in with 
his LEWCOS coil. Coil after coil had been tried 
and discarded in an endeavour to realise that rare 
selectivity and sharpness of tuning so essential to 
complete radio enjoyment. 


A LEWCOS Coil makes all the difference—try one 


LEWCOS COILS 


give better tuning 

1. The LEWCOS Coil embodies 
high electrical efficiency with 
great mechanical strength. 

2. The LEWCOS Coil is very 
selective, giving extremely 


tested in our laboratory. It is then boxed and 
sealed up, and reaches you in perfect condition. 
Ask your radio dealer for a demonstration. 

sharp tuning. 


Does your set need A 3. The LEWCOS Coil has an ex- 


a r ceptionally low high-frequency 
g” Ñ S CO S resistance, with a correspond- 
p ` i ing increase 1n signal strength. 
| HLE | All LEWCOS Coils 
~ Inductance il? ki ee 
s ™ ESS, 


The LONDON ELECTRIC WIRE CO. & SMITHS LTD. oe 


(Makers of Electric Wire for over 40 years), Quahty 
i Playhouse Yard, Golden Lane, London,E.C.1 
r PE TE h“ 
-r Adoerfiseinents for “ The Wireless World ” are only accepted from firms we believe to be thoroughly reliable. A43 
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mk A VOLTAGE ue WA is 
Tae FACTOR | By Oa Ca 


THE GAMBRELL BABY GRAND 


uses NO BATTERIES or ACCUMU.- 
LATORS of any description. Draws 


all currents from ordimary D.C. Electric 
Light Mains. 


CLIMBING THE GRADIENT 
TO LOUD-SPEAKER LEVEL 


S the gradient board on the railway 
indicates a rise in ground level to be 
ascended by the train, so the characteristic 
curve of a valve shows its capability of 
raisings the power of incoming signals of 
Loud-Speaker Level. ‘ 


The ‘‘Cosmos’”’ SHORTPATH  S.P.18 

RED SPOT VALVE has a very steep , oe 
characteristic curve representing a plate 
current of o'g to 1 milliamp per volt. Wi A Fy attra E 


In the innercircles of Wireless, the S.P.18 Valves ex and adablor andl 
have been known and sought after for some time. of i 15 0. Y ope aa a 


They are now available to the general public. 

GAMBRELL 
BROADCAST 
RECEIVERS 


An cntircly new principie of construction is are in their 
manufacture, enabling the path which the electrons travel 
between the filament and the anode to be shortened to a 
minimum. The shortened gap gives greater amplification, 
greater output without distortion, aud cxceptionally good 
rectification. 


The Red Spot valve is the only real power valve taking as low 
a filament current as o°3 amp. It compares with other powcr 
valves requiring 3 cells instead of. one and costing nearly 


twice as much. 


The Green Spot valve designed primarily for H.F. Detector, 
or intermediate ampli ying < stages, gives twice the amplification 
of any similar valve on the market, takes less current, and is 


10% cheaper. 


All S.P.18 Valves work off a one 
cell accumulator and are priced at 


12/6 


METRO-VICK SUPPLIES LTD. 


(Proprietors : Metropolitan-Vickers Blectrical Co., Ltd.) 


4, Central Bldgs., Westminster, London, s.w. 


€ Osmos 


SP.18 SHORTPATH VALVES 


PAY FOR THEMSELVES BY THE CURRENT THEY SAVE 
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Extract from cable received 
from the Michael Terry 
Expedition which by means 
of Guy Tractor Cars is ex- 
ploring the uncharted lands 
of the North Western 
Territory ` of Australia. = 
Great use of their Gambrell | 
Wireless Set has been made 
by keeping in touch with 
civilisation and checkmg 


Prices range from £8 for a 


: : compact, highly-efficient 2- 
their chronometers with palve set to £32 10 O for a 


Broadcast Time signals. super 4-valve cabinet set. 


For full particulars write to: 


GAMBRELL BROS. LTD., 


76, VICTORIA STREET, LONDON, S.W.1. 
Telephone : Victoria 9938. 
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Sunday Mornings on the Continent. 

A good deal of. interest is taken in the 
Sunday morning transmissions of Con- 
tinental stations, and British listeners find 
them particularly welcome, coming as 
they do when a very large number of 
people can follow them with minds tem- 


_ porarily freed from business worries. 


nado 


Concerts at 8 a.m. 


Hamburg can usually be tuned in on 
392.5 metres for an excellent concert at 
8.15 a.m. and for another at 12.45 p.m.; 
between those times the station broad- 
casts lessons in Esperanto and German. 

ooo°0o 


What You Can Hear? 


A Daventry coil will in most cases 
enable one to receive the Berlin (Vox- 
haus) concert transmission at 10.30 a.m. 
on 1300 metres. Radio-Paris broadcasts 
a concert at 12.45 p.m. on 1,750 metres, 
consisting frequently of well-known 
British music, and hilversum (Holland) 
transmits a service from one of the Dutch 
churches or from the Cathedral at 
Amsterdam round about 9.30 a.m. on 
1050 metres. A morning service is 
broadcast by Oslo on 382 metres at 10 
a.m.; and Berne (315 metres), and Zurich 
(S15 metres) both start their mornin 
broadcasts at 10 a.m. with very aed 
concerts. 

ooo 


Sunday Morning Transmissions in 
England. - 


Listeners may be interested to learn that 
the question of Sunday morning transmis- 
sions in this country is under frequent 
consideration; but there would be no 
likelihood of any but church service trans- 
Missions taking place during the actual 
hours of divine service. Several quite 
Interesting broadcasts have been banned 
on Sunday mornings for the reason that 
they would have clashed with church 
ours. 
ooco 


Something in Their Favour. 

The fact that freshness of mind, a 
natural condition in the morning, plays 
an important part in the appreciation of 
good music has been indicated time and 
again by the Jetters received from 
listeners, who express the opinion that 
the 11 a.m. week-day transmissions from 


~ 


— 


SAVOY HILL TOPIC 


N ee” 


ALITIES 


229 


By Our Special Correspondent. 


Daventry contain much better material 
than the evening concerts. This, of 
course, is not really so; but it is, per- 
haps, a case for early Sunday morning 
concerts. 

neon 


A Parallel Case. 


The’ feeling at Savoy Hill is, I gather, 
one of relief rather than dismay over the 
action of the Musicians’ Union in refus- 
ing to allow their members in the Adelphi 
Theatre orchestra to play during that 
part of the evening in which the pro- 
prosed broadcasting of an excerpt from 
“ Betty in Mayfair ” was to be carried 
out. These theatrical broadcasts have 
been taking place for some months past, 
and it is rather late in the day for this 
question to be raised; it should have 
been settled last June, when the B.B.C. 
was arranging matters amicably with the 
theatrical associations. A point that has 
to be borne in mind is that no extra 
work on the part of the players is in- 
volved, whether a microphone is in the 
footlights or not. A journalist working 
for a newspaper belonging to a corpora- 
tion which owns journals in various parts 
of the country can appreciate the posi- 
tion. How often does he find that an 


article which he has contributed to his 
particular paper is published simul- 
taneously in several other papers! 

oo00 


Broadcasting Charades. 


Charades is so well-known as a popular 
feature of private entertainment that the 
game does not need any explanation 
here. In the wireless ehatades which 
have been specially written by Captain 
Frank H. Shaw, the radio dramatist, and 
to be broadcast on February 17th, 
listeners will have to depend solely on 
the spoken word—in this connection a 
real test of ingenuity. The solution of 
the charades will be given at the end of 
the programme. It is this sort of pro- 
gramme that will make listeners sigh for 
the speedy coming of the days of tele- 
vision. 

oo0n 


Tracking Down the Oscillator. 

A few letters have reached me, sug- 
gesting that the B.B.C. gives too much 
publicity in cases of heterodyning and 
other interference, and I have seen it 
stated in a weekly paper that prospective 
buyers of receiving sets are deterred from 
purchasing, as they are led to believe that 
the prospects of unhampered reception are 


BRITAIN’S LARGEST BROADCASTING STUDIO.—This photograph gives a good idea 


of the unusual size of the new studio at the Birmingham station, 


The extensive draping, 


while serving a useful purpose, also enhances the artistic effect. 
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not at all rosy. The reason for such 


wide publicity is that by this means only © 


can the nuisance be stopped and the con- 
ditions improved so that mare sets can 
Le sold. 


coon 
Value of Publie Opinion. 

It is not sufficient merely to say that 
as the authorities at the Post Office and 
the B.B.C. are. cognisant of the trouble 
it can be dealt with quietly and without 
any fuss. Public opinion and co-opera- 
tion count for a very great deal in such 
matters. When the B.B.C. announced 
that, in order to assist the investigation 
of the heterodyne position, all sets should 
be shut down on February 9th from 10.30 
to 10.45, little useful purpose would 
have been served if listeners had not 
co-operated, by maintaining the period of 
silence demanded, to enable Keston and 
the wireless engineers in other parts of 
the country to trace the Continental inter- 
ierence to its source. Several cases of 
persistent interference have recently been 
traced and stopped through the extensive 
publicity given by the Press, and it is all 
to the ultimate good of the listener that 
this pohcy should continue. 


ooo0oo 


“The Blue Kitten.” 


The broadcast of “The Blue Kitten,” 
which was to be given on February 12th, 
has been postponed till April 23rd. 


oo40 


A Somerset Night. 


The Society of Somerset Folk will hold 
their annual dinner in London on 
February 15th, and part of the function 
will be broadcast from 2LO. Starting at 
€.30, Mrs. French will give a dialect 
recitation, ‘‘ Visiting London,” by Dan’l 
(Grainger; Lord St. Audries will propose 
the toast of “Somerset, our County ’’; 
Miss Helen Alston will sing ‘The Tune 
ef Open Country’; Sir Robert Sanders, 
Bt., M.P., will propose the toast 
‘Society of Somerset Folk,” and Mr. 
Clay Thomas will sing “ Up from Somer- 
set.” 

0000 


Prosecuting the Unlicensed. 

At a recent “round-up ’’ in a village 
in the Home Counties no fewer than 
twelve unlicensed listeners were dis- 
covered, including some of the most im- 
portant people in the place. Prosecu- 
nons are to follow. 


oooo 


International Radio Tests. 

Here is an interesting summary of in- 
formation compiled from reports received 
respecting the New Year transmissions 
hetween Great Britain and the United 
States: 26 out of the 48 States of 
America received our signals. None of 
these was west of a central line down 
America, with the exception of one 
report from California, on the extreme 
west coast. While no reports came 
fiom the mountainous States, a fair 
number were received from States which 
¿re separated from us by the Alleghany 
Mountains. 
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FUTURE FEATURES. 
Sunday, February 14th. 


Lonpon.—3.30 p.m., Classical 
Favourites. 9.15 p-m., De 
Groot and the Piccadilly 
Orchestra. 

Bırmıxenam,—3.30 p.m., Hadyn 


Programme, including Overture 
in D and Symphony No. 19 in 
B, also excerpts from the 
‘Creation,’ soloists, - choir 
and orchestra. 
BovurxemoutH.—3.30 p.m., The 
Elijah, Parts I. and II. 
Monday, February 15th. 
Lonpon —8 p.m., ‘‘ Somerset,” a 
programme of typical old 
Somersetshire. Songs = and 
“Dances. «9.20 p.m., Speech by 
H.R.H. the Prince of Wales. 


Daventry.—8 p.m., The Luton Red 


Cross Band. 

ABERDEEN.—9 to 10 p.m., A Fan- 
tasie of Spring. 

Liverroot. — 8 p.m., Light Sym- 
phony and an Hour in the Open 
Country. The Augmented 5ta- 
tion Orchestra. 

Tuesday, February 16th. 

Loxpon.—8.30 p.m., A. J. AJan— 
Telling a Story. 9.5 p.m., 
“ Carmen,” performed by The 
British National Opera Co. 

Carpirr.—8 pm, An  Hour’s 
Comedy. 

Giascow.—8 p.m., Folk Song Re- 
cital. 10.20 p.m., Dance Music 
by The Plaza Band. 
Wednesday, February 17th. 

Lonpon.—9 p.m., Edward German 
Programme. 

Daventry.—ll to 12 p.m., Dance 
Music by the Savoy Orpheans, 
Havana and Tango Bands. 

Grascow.—8 p.m., Symphony Con- 
cert. 

Thursday, February 18th. 


Lonpox.—8 p.m., A Variety Py- 
© gramme. 8.45 p.m., The Halle 


Orchestra and Raoul Girard. 
ABERDEEN. —8.55 p.m., Special Fea- 
ture. “ What is it?” 
BrrauincHaw.—7.50 p.m., Military 
Band Programme by The City 
of Birmingham Police Band. 
NEWCASTLE.—6 p.m., An Early 
Evening De M of 
Humour and Song. 
Friday, February 19th. 
Lonpvon.--8 p.m., The Hungarian 
String Quartet and Vivienne 
Chatterton (soprano}. 
Davenrry.—8 p.m., Programme 
from the Liverpool Station. 
Programme from the London 
Station. 12 p.m, Dance 
Music. 
BeLrasT.—8 p.m., Concert by Dub- 
lin Artists. 
MANCHESTER. —8 p.m., 
Taylor Programme. 
Satnrday, February 20th. 
Loxpon.—8 p.m., More Musical 
Comedy Memories. The Fifth 
Edition of “ Winners.” z 
ABERDFEN.—8 p.m., Scottish Hour. 
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5XX Heard 2,000 Miles Away on Crystal 

On board ship, at 100 to 200 miles from 
Land’s End, signals had not dropped in 
signal strength owing to heavy rolling; 
but the transmissions of 14kW. American 


-stations were found to fade and then 


come back to normal when rolling heavilr, 
owing to the movement of the aerial. 
Crystal reception was obtained from 
5XX when transmitting from Engiand to 
the United States at 2,000 miles. 
0000 

American Stations Heard in England. 

The power of KDKA, WGY, WBZ, 
and WLW during the experimental 
transmissions has been from 100 per 
cent. to 150 per cent. increased on all 
wavelengths. KDKA on 63-68 metres 
has been received with 100 per cent. 
more power off Land’s End than on 309 


metres. The two wavelengths were 
tested simultaneously. 
oo00 


The New Broadcasting Scheme. 

Apropos my recent remarks on the re- 
moulding of the present system of trans- 
mitting stations, I understand that the 
Broadeasting Committee has been placed 
in possession of the scheme which the 
B.B.C. has drawn up for covering the 
country with stronger signals and with 
alternative programmes at such strength 
as to exceed the strength of extraneous 
interference. These transmissions, it is 
suggested, should be capable of reception 


‘on crystal sets, or at any rate on simple 


and cheap apparatus, so as to benefit 


the greatest number of listeners. 
0000 
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Four High-Power Stations. 

Tt is to be hoped that the matter will 
not be held up until a new broadcasting 
authority (if any) is constituted. A 
considerable part of the new scheme would 
be cominon to any other suggested: and 
the immediate construction of four high- 
power stations in different parts of the 
country is desirable. Delay till next 
year would be regrettable. 

5000 


Restrictions should be Removed. 
Whatever form the new broadcasting 
authority may take, the B.B.C. feel that 
in the public interest no bureaucratic 
policies and restrictions should be intro- 
duced to hinder the development of the 
service. If the ban on controversy, which 
enables men to form opinions of their own, 
were removed, suitable safeguards for im- 
partiality and the exclusion of certain 
subjects would be necessary ; but as things 
are at present a highly important function 
of broadcasting is being retarded by the 
restrictions which were imposed in the 
early days and have never been re 


moved. 
C000 


“ Henry VII.” to be Broadcast. 
The Cardinals Scene from * Henry 
VTIT.” will be relayed from the Empire 


Theatre, Leicester Square, to 2LO on 
February 26th at approximately 9.50 
p.m. The Qneen Katharine is Miss Sybil 


Thorndike; E. Lyall Swete takes the part 
of Cardinal Wolsey; H. R. Hignett that 
of Cardinal Campeius, envoy from the 
Pope; and Lewis Casson takes the part 
of Griffith. S 
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Constructional Details of a 
Three=Valve Reflex Receiver. 
By W. JAMES. 


(Concluded from page 161 of the February 3rd 
issue.) 


N the first part of this article the main principles under- 
lying the arrangement of the receiver were discussed, 
one reason for the inclusion of~design notes in what 

is primarily a description of how to build and operate a 
successful three-valve reflex receiver being to show the 
close dependence of one component on another. We 
started by fixing the grid bias for the reflex valve, and 
then found a valve which would take this grid bias with a 
reasonable anode voltage. Having discovered the right 
type of valve, we found its differential’ resistance and 
then designed couplings to suit it, compromising with 
selectivity and magnification to meet our requirements. 

Thus there is an intimate relationship between the 

valves and the couplings, and those who ignore the exist- 
ea SIN E A ied E SESE WN IEE IO 

' “Differential Resistance,’ a new term suggested as more 


sppropriate than ‘* anode impedance’’ by Prof. Howe in the 
February issue of Experimental Wireless. 
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Pian view of the complete instru- 
with coils 
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ence of this close connection ask for trouble—and usually 
get it, at least, with properly designed receivers. Of 
course, if we are told by the designer of a set of this 
type that any valves will do, we are presumably at liberty 
to find the best combination ourselves ; but then we should 
not be far wrong if we concluded that the designer himself 
was not sure of what he was doing. 

The almost self-evident truths which we have been dis- 
cussing can be concisely expressed as equations, thus :— 

Right valves +right couplings=best possible results. 
and : 

+ Right valves F right couplings=indifferent results. 


Wiring the Receiver. 


Turning now to the wiring of the set, it was found 
advisable to divide the wiring diagram into two parts, 
which are given in Figs. 8 and 
9. In Fig. 8 the connections 
which appear on the upper sur- 
face of the ebonite sub-panel 
and the upper part of the front 
panel are shown, while Fig. 9 
gives the wiring of the under 
side of the sub-panel and the 
lower part of the front panel. 
The wires which pass through 
holes in the sub-panel are 
lettered, similar letters being 
given to the ends of the same 
wire in Figs. 8 and g. 

The wiring is simplified if 
the panel and = sub-panel are 
taken apart. Then a large pro- 
portion of the wires shown in 
Fig. g which connect the parts 
on the sub-panel can be put in. 
For instance, the aerial and 
earth terminals can be con- 
nected, also the grid condensers, 
by-pass condensers, grid leak 
and intervalve transformers. 
Many of these wires can be scen 


and vyalyes in 
position 
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Oscillation without Radiation.— 
in the ‘llustrations which appeared on pages 159 and 160 
of the February 3rd issue. Afterwards the sub-panel 
can be screwed to the front panel, and the jack, filament 
rheostats and condensers joined up. No. 16 tinned 
copper wire is used for wiring. 

The neutralising capacity comprises two condensers con- 
nected in series, one having a small fixed capacity, while 
the second is adjustable. Thesé are shown in Fig. 8, 
and are situated. of course, on the upper side of the sub- 
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the connecting wire and the second electrode the few 
turns of wire soldered together on the surface of the 
Systoflex. One end of a wire is now soldered to the wire 
covering of the Systoflex, and this is bent to the shape 
shown in the diagram and has its other end soldered to 
the grid contact of the first valve-holder. This wire now 
has about din. cut out of it at a place roughly 2}in. from 
the grid connection of the first valve and the piece of 
Systoflex 2in. long having a covering of No. 22 S.W.G. 
copper wire for 1}in. of its length is slipped over one of 


O 


Fig. 8.—Wiring of variable condensers and components on the upper side of the ebonite sub-penel. 


panel. A commercial type of balancing condenser is not 
used, the small fixed condenser (NC,), consisting of a 
piece of Systoflex, in. long, fitted over the wire connect- 
ing the condenser tuning the grid circuit of the detector 
to one side of the grid condenser, with a partial covering 
of 6 turns of bare No. 22 S.W.G. copper wire. The 
copper wire is wrapped over the middle portion of the 
short length of Systoflex and the turns are soldered. Then 
the Systoflex is slipped over the wire connecting the tuning 
condenser to the grid condenser, as indicated in the dia- 
gram. Thus a condenser is formed, one electrode being 
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the wires which has been cut. The Systoflex should be a 
fairly tight fit on the wire, and obviously the capacity of 
the two connecting wires (NC,) depends upon the posi- 
tion of the Systoflex with its metal covering. If the Systo- 
flex carrying its covering of copper wire, which Is soldered, 
is central relative to the gap in the connecting wire which 
was made by cutting out a jin. length, the capacity of 
the condenser so formed is a maximum. By moving the 
Systoflex the capacity is varied, and an extremely fine 
adjustment can be obtained because of the small fixed 
condenser connected in series. The balancing capacity 
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Oscillation without Radiation.— 
required in this set is very small because it is connected 
between the grids of the two valves, which are coupled 
by a transformer having a 5 or 6:1 turn ratio. 

Flexible wires are employed to connect the grid bias 
battery and for the L.T. and H.T. connections. 


The H.F. Transformers. 


Two sets of transformers are required; one set for 
connecting the aerial-grid and anode-grid circuits for 
short waves and another, set for longer waves. For 
tuning over 200-530 metres the coils are wound with No. 


R i 


TOT 
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Fig 9.—Connections of components on underside of sub-panel. 


26 D.S.C. wire, and for 700-1,850 metres with No. 34 
S.S.C. wire. The coil formers are sketched in Fig. 10, 
the aerial-grid coil former comprising an ebonite tube 
3in. diameter and 4in long, with a piece of }in, ebonite 
carrying the coil plugs and sockets fitted to one end. 
Great care has to be taken in the construction of these 
formers, and it is advisable to cut out two pieces of 
ebonite and fit the coil plugs and sockets, first making them 
so that they are a good smooth fit in the sockets already. 
mounted on the sub-panel. When this has been done the 
two pieces carrying the plugs and sockets can be shaped 
to fit inside the lower ends of the two cylindrical formers. 

The formers for the anode-grid transformer should also 


Details will be found in Fig, ro. 
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be very carefully constructed to ensure a good fit. 
To complete the aerial- 
grid transformer for the lower waves, commence from the 
lower end of the former, 7.e., the end carrying the plugs 
and sockets. Solder one end of the No. 26 D.S.C. wire 
to the contact shown in Fig. 1o and wind 16 turns, taking 
a tap at the eighth turn to the socket for the alternative 
aerial connection and terminating this winding by con- 
necting the end to a socket. From this socket connect the 


beginning of the grid coil and, winding in the same direc- 
tion as before, put on 65 turns; the turns should be 
slightly spaced to occupy an overall length of 3in. 


The smell lettering indicates points of correspondence between the 
two wiring diagrams. 


For the aerial-grid 700-1,850 metres coil, No. 34 
S.S.C. wire is used, the aerial-earth portion having 50 
turns with a tap at the 25th turn and the grid coil 220 
turns. The anode-grid transformers are wound with 
No. 26 D.S.C. and No. 34 S.S.C. wire for the short and 
long waves respectively, the short-wave coil having a 
primary of 10 turns and a secondary of 65 turns. ‘The 
ends are connected to the plugs and sockets, as indicated 
in Fig. ro, and both windings are wound in the same 
direction. For the longer wave coil a primary of 25 
turns is used with a secondary of 220 turns. ‘These coils 
give a satisfactory degree of selectivity when the set 1s 
used 2} miles from 21.0, and those who do not have to 
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Oscillation without Radiation.— 

pay so much attention to the problem of selectivity may 
increase the number of turns in the primary windings. 
For instance; the aerial-earth winding of the lowcr-wave 


transformer may be given 24 turns with a tap at the. 


twelfth turn and the anode coil of the anode-grid trans- 
former be given 15 turns instead of 10 turns. 


Operating the Set. 


The valves to be used in this set are a D.E.8 L.F. or 
closely similar type in the first stage, a D.E.8 H.F. or 
L.F. for the detector, and a D.E.5 in the last stage. 
D.E.8 L.F. and H.F. valves are recommended because 
they work off a 6-volt accumulator and consume a fila- 
ment heating current of only 0.12 ampere. If the best 
quality of reproduction is required, a D.E.8 L.F. should 
be used in the detector stage, although a D.E.8 H.F. 
will work satisfactorily enough for most listeners and 
give louder signals. With a D.E.8 H.F. an anode volt- 
age of 8o will be suitable, with the grid leak connected to 
positive 1.5 volts on the grid bias battery, the D.E.8 
L.F. working with about 45 anode volts. A battery of 
120-150 volts is required for the reflex and L.F. stages 
which are connected to a single H.T. terminal. 

Care should be taken that the grid bias is properly 
connected, the flexible wire from the two L.F. trans- 
formers being put into the negative end of the grid hat- 
tery and the grid leak return in the positive end. The 
remaining flexible wire, which has one end joined to I.T. 
negative, should be put in the first tap from the positive 
end. Then the grid leak return is 1.5 volts positive with 
respect to the L.T. negative, while the grids of the first 
and third valves are biased 7.5 volts negatively. The 
grid bias battery has a maximum value of 9 volts. 

Connect the batteries, the aerial and earth and the 
lower-wave coils, and join a pair of telephones to a plug 
and insert it in the jack. When this plug is inserted the 
filament circuit of the third valve is disconnected and the 
telephones are connected in the anode circuit of the first 
valve in place of the primary winding of the 4-1 
‘‘ Ideal ”? transformer. Now put a plug-in coil having 
about 15 turns in the reaction coil holder, and notice 
whether the set oscillates when the reaction condenser is 
increased in capacity. As certain plug-in coils are wound 
in the reverse direction to others, it might be found neces- 
sary to undo the coil plug and turn it round so as to re- 
verse the direction of the H.F. currents through the coil 
when it is put back in the set. With the set connected and 
arranged so that it can be made to oscillate, endeavour to 
tune in a weak signal, and then adjust the balancing con- 
denser to prevent the oscillations generated in the detector- 
valve circuit from passing back through the first valve to 
the aerial. . The adjustment is not a difficult one, although 
it is necessary to take considerable care. When the 
correct adjustment has been made, it will be found pos- 
sible to cause the detector-grid circuit to oscillate feebly 
without affecting. the aerial in any way. Once the 
balancing condenser has been properly set it will not be 
necessary to touch it again unless the first valve is 
changed, and when this condition of balance has heen 
obtained it will be noticed that adjustment of the aerial- 
grid tuning condenser alters the strength of a hetcrodyne 
note and not its pitch. 
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The final adjustment to be made is in the reaction cir- 
cult. For the best results the size of the reaction coil 
should be adjusted so that the set will just oscillate 
when the condensers are set at their maximum capacities, 
and turns should be taken off or added as the case may 
be. Preferably use a reaction coil of about the same 
diameter as the transformer, that is, 3in., or a little less. 
A bigger coil cannot be used. 


AMANIN INN 
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Fig. 10 —Dimensions and connections of the tuning coils and 
H.F. transformers. 

If the set is properly balanced on the lower wave band, 
it will be found that it is perfectly stable on the longer 
waveband, as the transformers have been designed with 
this requirement in mind. The long wave transformers 
are wound with a relatively fine gauge of wire and are 
quite effective, but of course a larger reaction coil is 
requited than for the lower waves. A No. 50 coil will 
be found suitable if it is about 3in. in diameter ; 75 turns 
or thereabouts will be required if the coil is a small one, 
the best number of turns being found by trial. 
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HIDDEN ADVERTISEMENTS COMPETITION. 


The following are the correct solutions for “The : 
Wireless World” Hidden Advertisement Competition : 
for January 27th, 1926. 


Name of Adverttser. 
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: J. V. Cross, Watford. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, ‘‘ The Wireless World,” Dorz3t House, Tudor Streat, E.C.4, and must be accompanied by the writer’s name and address, 


ROYALTIES AND THE HOME CONSTRUCTOR. 


Sir,—I see you have given publication to the text of my letter 

and a reply from the Marconi Wireless Telegraph Co., Ltd., 
legarding royalties, for which I beg to thank you. 
_My first question, which they state is not clear to them, 
is partly answered by their reply to my second, because the 
vast majority of amateurs, when constructing a wireless set, 
would not be aware whether they were infringing a Marconi 
patent or not unless they knew exactly what those patents 
covered. Apparently any receiving apparatus involves the use 
uf these patents. 

Now with regard to the payment of royalties I do not think 
the majority of amateurs wish to escape the payment of same 
provided they can be convinced of the justice of the claims 
put forward by the Company, and it would also be useful to 
«now exactly what these royalties amount to and where they 
are payable. 

With regard to the Company’s remarks as to the unfairness 
to manufacturers of sets who have to pay royalties, it appears 
tome that the wireless trade generally derives an enormously 
greater profit from the sale of components and other accessories 
to the constructor than they do by the sale of complete sets, 
and to put any hindrance or discouragement in the way of 
the constructor would have a disastrous effect on the huge 
manufact uring and retail trade which has gprung up in the last 
few years. 

Lastly, I think that most constructors make their own sets 
not so much from the point of view of saving money but for 
the pleasure of doing so, and thereby studying this latest and 
most fascinating science. 

My own 4-valve set has probably cost me twice as much as 
a similar set purchased complete from a manufacturer, because 
of the scrapping and renewing of various components which has 
taken place in the course of my experiments, without which I 
should soon lose interest in wireless. 

Putney, S.W.15. COTBY HARPOUR. 


Sir,—I have read with interest the announcement regarding 
Marconi royalties which you publish on page 174 of your issue 
of February 3rd. I have not, so far, had time to consider the 
statement in detail, but I would like to ask the Marconi Com- 
pany whether it is their intention to have licence plates on sale 
at various shops for anyone to purchase, or are these plates to 
be sold only to purchasers of complete sets of parts. If the 
plates are to be on sale generally, then, presumably, those who 
Wish to manufacture and sell in a small way need no longer 
apply to the Marconi Company for an elaborate licensing agree- 
ment, since all they require can be purchased from some local 


dealer. 
Birmingham. E. W. MASON. 


Sir, —As an amateur constructor I note with consiđerablo 
interest the letter relative to the Marconi royalties on page 174 
of your issue of February 3rd. __ 
I agree that question No. 1 is not clear, and suggest that it 
might have been put as follows :— 
What are the numbers and dates of the British Patent 


Specifications. for which the Marconi Co. demand 12s. 6d. per 
valve-holder in each set as royalty? ” 

Put this way the question leaves no loop-hole. 

On Jan. 12th a-letter was published in the Birmingham Post 
over my name on this subject. 

At the present moment I am in the midst of searching the 
whole. of the British Patent Office matter, and will be pleased 
to let you know the results of my work in due course. 

It is necessary for me to add that I have no manufacturing 
interest in wireless goods; as an amateur I am keenly inter- 
ested and systematically peruse 7'he Wireless World, which 
together with an American journal are the only two I have time 
to read. 
~ I do hope that you will press this question further. 

Birmingham. C. Y. HOPKINS. 


CONCERNING A DISTRESS CALL. 


Sir,—In your issue of January 13th, under the heading of 
“Current Topics,” you have an item headed ‘‘ A Misread Dis- 
tress Cail,’’ which gives a truly fantastic explanation of the 
mystery 1egarding the supposed distress call on December 29th 
from the Elders and Fyffes liner Coronado. 

It is suggested that the operator of the Spanish steamer 
Maria Victoria heard the Coronado transmit CQ and interpreted 
this to mean “ Want assistance.” In support of this it is 
recalled that before the present distress call SOS was adopted 
the call used to be CQD, and it is suggested that the mistake 
was due to some freak of memory on the part of the Spanish 
operator. 

We desire to deny most emphatically the possibility of any 
operator. whatever his nationality, making such a mistake. It 
is doubtful if the Spanish operator was ever aware that the 
old distress call was CQD, for that call was withdrawn about 
fifteen years ago, shortly before the T'itanic disaster, and the 
opérator of the Maria Victoria is but twenty-four years of age 
and has been an operator at sea only five years. l 

The truth of the matter is that during the present strike of 
marine wireless operators the Board of Trade has relaxed the 
regulations provided by the Merchant Shipping (Wireless Tele- 
graphy) Act, 1919, and permitted British ships to proceed to 
sea with no operators on board, or, in some cases, with only 
partially qualified and totally inexperienced persons in charge 
of the wireless installations. The legality of this action is 
open to question, but, in any case, both the Board of Trade 
and the shipowners are doing their utmost to prevent the public 
becoming aware of their callous disregard for the safety of 
human life at sea, and the “ explanation” of the Coronado 
incident is but one instance of their methods of cloaking the 
real facts. 

When the Marta Victoria arrived at Glasgow her operator 
was interviewed by representatives of the shipowners, the Mar- 
coni Co., Lloyds, and the Board of Trade, and apparently 
made a statement favourable to their interests. This state- 
ment was issued to the Press for publication. Nevertheless, 
in an interview with this Association the Spanish operator 
definitely insists that the C'oronado sent out “ CQ de Coronado 
Lat. 50 N. Long. 5.07 W. want assistance.” Thereafter the 
coast stations in the region—Land’s End, Fishguard, Valentia 
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Letters to the Editor.— 
and Ushant—and several ships, failed Yo obtain any answer to 
their calls from the Coronado. 

It is significant that the Coronado sailed with a youth of 16 
years of age in charge of her wireless installation, who failed 
in his examination for the P.M.G.’s first class certificate early 
m December last. He had never been to sea or handled 
wireless gear before, and, when interviewed by our picket at 
Avonmouth prior to sailing, he admitted his inefficiency and 
even asked our picket to show him how to operate the 
apparatus! And yet such a person was given a ‘‘ restricted 
certificate’? and permitted by the Board of Trade to take 
charge of a passenger liner’s wireless apparatus ! 

There are now at sea without operators over 800 British 
vessels, including 50 passenger ships, and a considerable 
number of others have only highly inefficient persons aboard. 
These figures are increasing daily, and a position greatly accen- 
tuating the danger to life at sea is being rapidly created. 
It is calculated that over 35,000 persons are now at sea 
without the protection directly conferred by the Wireless 
Telegraphy Act of 1919. 

We have made a formal request for a Court of Enquiry 
to be held to investigate the action of the Board of Trade. 
A similar request made in the early stages of the dispute was 
refused, both in Parliament and to our representatives in an 
interview with the Ministry of Labour. 

We shall be greatly indebted to you, Sir, if you will afford 
space in your esteemed journal for the publication of this 
letter, so that the false impression created by the above- 
referred-to note in your last issue may be corrected. 

A DINSDALE, Honorary Delegate, 
Association of Wireless and Cable Telegraphists. 
Strand, W.C.2. 
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DAME NELLIE MELBA’S FAREWELL. 


! 

Sir,—Amid the sadness of bidding good-bye to so many good 
friends of mine up and down the country it has been a 
pleasure to note almost everywhere a quickening in musical 
appreciation. To-day there are gratifying signs that the British 
audience begins to hear as well as listen; and if the result is to 
be a musiçal revival the credit for it will be due in no small 
degiee to men like Hallé, Henry Wood, Eugene Goossens, 
Landon Ronald, Albert Coates, Hamilton Harty, and a 
number of other pioneers ın London and certain provincial 
centres. 

Yet mainly, so ıt seems to me, the secret of this new interest 
is to be found in the astonishing enlargement of the audience 
for music accomphshed by the gramophone and broadcasting. 
Although I believe I was the first prima donna to make a 
k amophone record and the first to broadcast, I have not, whilst 
recognising the possibilities of these devices, ever accepted 
either of them uncritically, and I am well aware of the flaws 
in wireless as that science is practised to-day. But, just as I 
have followed the gradual perfecting of the gramophone, so I 
think one may look forward to like improvements in wireless. 
Brcadeasting and the gramophone are certainly the two most 
eloquent missionaries to the musical heathen in our midst. 

Londen, 8.W.1. NELLIE MELBA. 

[This graceful tribute to the value of wireless broadcasting 
from the famous prima donna will serve to remind readers that 
Dame Nellie Melba has always been unsparing in her efforts to 
advance the cause of the new art. Readers will recall her early 
eee from the experimental station at Chelmsford.— 
on. ] 


MORSE AND THE AMATEUR. 


“ir,—Your editorial article about Morse reception in The 
Wireless World of January 27th interested me very much. I 
am hke the reader you mention inasmuch that. I have forsaken 
my broadcast set for a short-wave receiver, which gives me 
hours of pleasure. It appeals to my imagination, and it is 
with difficulty that I can be persuaded to retire to bed! 

South Normanton, Derbyshire. H. BISHOP. 


-_ - -.. o o ee 


Sir, —-In Zhe Wireless World of January 27th appears a 
statement that “there is much of interest which the average 
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listener ignores merely because he does not take the small 
initial effort required to learn the Morse code.”’ 

I venture to say that during the summer months a fair 
percentage ot listeners. temporarily neglect their hobby for 
the cause of brighter evenings and fresh ain, which incidentally 
presents an opportune time to learn the Morse code. 

Allowing for this, it is my suggestion that if, say, you 
printed two letters of the Morse code weekly (in either the 
consecutive manner of the alphabet or haphazardly) in very 
bold type, it would become impressed on a reader's mind to 
a greater extent than a complete Morse code system you might 
possibly offer as, say, a supplement. 

The “initial effort’? is hardly negligible, and requires no 
small amount of concentration to become proficient at memoris- 
ing this code, and I feel sure that if it were put to the vote 
among your readers this suggestion would meet with cordial 
support. l A. DAVENPORT. 

Henlow, Beds. i 

[Readers’ opinions regarding vur correspondent’s suggestion 
are welcomed.—Eb. } 
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TANTALUM RECTIFIERS. 


Sir,—On page 132 of the issue of The Wireless World of 
January arth you refer to an article by Prof, E, V. Appleton 
on the subject of “ Tantalum Rectifiers.” 

The wording of your reference might, in our opinion, lead 
the uninitiated to believe that the use of a Tantalum Rectifier 
is covered by a patent. 

The rectifying properties of aluminium anodes immersed in 
solutions has been known for at least 20 years, so that, whilst 
it is possible to patent a tantalum rectifier in combination with 
some special feature or features, the basic principle is by now 
common knowledge. L. F. FOGARTY. 

Willesden Green, London, N.W.2. 


AN IMPORTANT MINORITY. 


Sir,—With the future of broadcasting in abeyance and the 
present contest of rival interests laying their grievances before 
the Broadcasting Committee, several endeavours have been made 
to sweep aside the amateur, and the suggestions advanced by 
the scientific radio bodies, on the grounds that the experimenters 
constitute such a small minority. 

Surely i® is of the utmost importance for the development 
of the industry that the experimenter should continue with his 
work of sowing the seeds for a desire to derive just a little 
more out of broadcasting than that which is obtained by listen- 
ing to the programmes. Permit me to just- once more lay 
emphasis on the progress for which the amateur alone is 
responsible. J. S. DENHAM. 

Northampton, 


COSMOS SQUARE LAW CONDENSERS. 

Sir,—In your issue of February 3rd, page 185, appears a 
test report of the Cosmos square law condenser. We are 
gratified to see that you regard the instrument as ‘‘a really 
good mass production instrument job.” and that your com- 
ments on the condenser are favourable in all respects with 
one small exception. We refer to your criticism of the fact 
that the spindle is threaded where it passes through the main 
bearing. This is, of course, a fault in design found in many 
condensers fitted with conventional types of bearing. The 
design of the bearings of the Cosmos condensers is, however, 
an evident improvement ver most types, and we submit that 
with this design the fact that the spindle is threaded ts 
not in any way objectionable. The bearings are arranged in 
such a way that the threaded portion does not form the 
bearing surface or take any part in maintaining the spindle in 
alignment. For this purpose cone bearings are employed at 
either end of the spindle, with ample surface to guard against 
wear. These bearings are adjustable so that the user may, if 
he so desires, aller the amount of friction to suit any special 
requirements. Furthermore, such adjustment, however made. 
cannot alter the alignment of the vanes, and even if the 
bearings are completely dismantied it is impossible to re 
assemble the condenser with the vanes otherwise than in perfect 
alignment. H. G. AYTOUN KAY, Radio Sules Dept., 

London, E.C.4. Metro-Vick Supplies, Ltd. 
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” The Wireless World” Information Department Conducts a Free Service of Replies to Readers’ Queries. 


Questions should be concisely worded, and headed “ Information Department.” Each separate quesiion must be accompanied 
by a stamped addressed envelope for postal reply. 


Connections of the Grid Return Lead. 


I am greatly puzzled by the connections 
of the grid leak tn different wircless 
circuits, in some receivers it is placed 
across the grid condenser, and the 
L.T.+ 18 earthed, whilst in others it 
it connected directly between grid and 
L.T.+, and I should be greatly 
obliged tf you could give me a brief 
explanation of these apparent 
anomalies, R.J. 


The explanation of these apparent differ- 
ences in wiring diagrams is really quite 
straightforward. It is generally known 
that in order to produce cumulative grid 
rectification it is necessary to bias the 
grid of the valve positively, whilst a 
negative bias is necessary if the valve is 
to be used as an amplifier. When we say 
that the grid must be biassed positively 
or negatively, we invariably mean that 
the grid must be made more positive or 
more negative than the negative side of 
the filament of the particular valve with 
which we are concerned, and if the grid 
is connected via a tuning coil or the 
secondary of a transformer to the nega- 
tive side of the filament, the grid is at 
zero potential. Let us therefore consider 
the case of a conventional single valve 
receiver. We desire to make the grid 
positive in order to bring about rectifica- 
tion. Now the amount of positive bias 
required by the grid of any valve in 
order to bring about efficient grid rectifi- 
cation js nearly always equal to the fila- 
ment voltage requirements of the valve. 
This is deliberately brought about by the 
manufacturer of the valve so that dif- 
ferent valves can be used as rectifiers 
without any alteration to the wiring of 
the receiver.- Thus a D.E.R. valve which 
requires a filament voltage of 1.8 to 2 


a 


volts works best as a rectifier when the 
grid is made 2 volts positive, a 0.06 type 
valve is designed to give of its best as 
a rectifier when the grid is made 3 volts 
more positive than the negative side of 


its filament, and so on. This is very con- - 


venient, since it means that we need only 
connect the grid return lead directly to 
the positive side of the valve filament in 


order to get the correct value of grid 


bias. Let us glance for a moment at 
Fig. 1 (A). Here the leak is placed across 
the grid condenser, and bias is applied 
ria the aerial tuning coil and grid leak, 
the grid return lead (marked G.R.L.) 
being connected to the positive side of 
the filament. It may be asked, why not 
take the G.R.L. direct to L.T.+ in Fig. 
1 (a). This, however, would give the 
grid a greater positive potential with 
respect to the filament negative than is 
possessed by the filament positive owing 
to the voltage drop across the rheostat. 
This would not matter greatly if we were 
using, say, an 0.06 valve with a 3- or 4- 
volt source of filament supply, but if we 
were using a 6-volt accumulator and a 
50 ohm rheostat in conjunction with this 
valve, then the grid would have far too 
much positive bias. Incidentally, also, 
any variation of the rheostat would also 
alter the value of the grid bias. 

We can arrange, however, to connect 
our G.R.L. to L.T.4, and still obtain 
the correct bias by. the simple expedient 
of putting our rheostat in the negative 
lead where it will have no effect whatso- 
ever on the value of grid bias, as in Fig. 
1 (B). It will be noticed that this entails 
the earthing of L.T.+ instead of the 
more customary earthing of L.T.—. This 


is a point that puzzles many, but actually 
it does not matter in the slightest whether 
the earthing 


we earth L.T.4+ or L.T.—, 


Fig. 1.—Alternative grid return lead connections. 


of either pole of the battery being merely 
incidental to the connection of the 


'G.R.L. If you have a foible for earthing 


L.T.— you can easily do it by following 
out the connections of Fig. 1 (D), where 
the grid leak is returned direct to L.T.+ 
and the aerial coil no longer forms part 
of the G.R.L. In Fig. 1 (p) either L.T.— 
or L.T.+ may be earthed as fancy dic- 
tates, this circuit being exactly the same 
fundamentally as Fig. 1 (B). Fig. 1 (c) 
OHT. OH.T.+ 
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Fig. 2.—Correct grid return lead con- 
nections in a three-vaive receiver. 

is exactly the same as Fig. 1 (a) except 
that the grid leak is no longer placed 
across the grid condenser, and so it is 
immaterial which pole of the battery we 
earth. There is no magic in placing the 
grid leak across the grid condenser or 


` otherwise, it being a matter of personal 


taste. Fig. 2 gives the grid return leads 
for the other valves of a conventional 
l-v-1 receiver. The H.F. valve requires 
that its grid be not less negative than 
the negative side of its filament. There- 
fore we connect our G.R.L. direct to the 
negative side of the filament. Do not 
connect it to L.T.—, or the result will 
be that any variation of the filament 
rheostat will alter the grid potential. 
Matters could be simplified and made 
more conventional by placing the rheo- 
stat in the negative lead and connecting 
the G.R.L. to L.T.—. In the case of an 
H.F. valve it so happens that the L.T. — 
is always earthed and not L.T.+, but 
this, again, is only incidental to the 
G.R.L. connection, and has no virtue in 
itself. With regard to the detector valve 
a moment’s thought will reveal to us that 
following a tuned anode stage it Is 1m- 
possible to place the grid leak across the 
grid condenser, as this would permit the 
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H.T. battery to interfere and give the 
grid a heavy positive bias. The bottom 
end of the grid leak can be connected as 
shown, or the rheostat could be put in 
the negative lead, and the bottom end 
of the leak connected to L.T.+ direct. 
In the case of the L.F. valve it is neces- 
sary to make the grid more negative 
than the negative side of the filament. 
This is done by means of a small biassing 
battery. It is important to note, how- 
ever, that the positive end of this biass- 
ing battery must be connected to the 
negative side of the valve filament. Brief 
consideration will reveal why. Let us 
assume that we want to make the grid 
‘5 volts more negative than the negative 
side of the filament. Therefore by follow- 
ing the connections shown, only oue dry 


cell (14 volts) is needed. Assuming that - 


we are using a D.E.5 valve and a 6-volt 
accumulator, and have connected the 
positive of this biassing battery to the 
filament positive: we shall them require 
a biassing battery of 74 volts, since we 
have first to overcome the 6 volts posi-. 
tive bias, given to the grid by returning 
the C.R.L. to filament positive before we 
can start to put actual negative bias on 
the grid. However, no disadvantage 
would be given by this method, other 
than having to use an unnecessarily bulky 
grid battery. An excellent rule to re- 
member is as follows: Place all rheo- 
stats of amplifying valves, whether H.F. 
or L.F., in the neyative lead and return 
the G.R.L. direct to L.T.—. In the case 
of valves used for grid rectification, place 
all rheostats in the L.T.— lead and con- 
nect the G.R.L. direct to L.T.+. Place 
the grid leak across the grid condenser 
or otherwise as fancy dictates, except in 
cases where the coupling to the preced- 
ing valve is by means of the tuned anode 
method, as in the case of the detector 
valve in Fig. 2. Do not trouble about 
such points as the earthing of L.T.— or 
L.T.+, which will automatically deter- 
mine themselves according to the connec- 
tions of the G.R. L. 
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Economical Charging of H.T. 
Accumulators. 


I have recently purchased a 120-rolt H.T. 
accumulator made up of six 20-rolt 
sections. Lt is of l ampere-hour 
capacity. Cun you suqgest a suitable 
way of charging tt in series with my 
mains, which are 240-volt D.C.? 1 
should like, if possible, to do this at 
the time when lights in the house 
are normaly in use, in order to 
economise in current, For your 
guidance I might say that two 60- 
watt lamps are habitually in use 
during the course of an erening. 

K.T.D. 

It should be quite a simple matter to 
charge this accumulator, the method 
being very economical, since actually the 
cost is nil. Since your accumulator is 
of l ampere-hour capacity, its charging 
rate is easily fonnd by dividing this 
figure by 10. which gives us 0.1 amp. 

Now if we were to connect this batterv 

in series with the mains, we should. 

owing to the back E.M.F. of the accu- 
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mulators, reduce the effective voltage 
which 
would cause them to glow only a dull 
red, and so inhibit their use for lighting 
purposes. Besides this, the current pass- 
ing would stiil exceed the requisite 0.1 
amp., and would be detrimental to the 
battery plates. Since they are 20-volt 
units, it is obvious that it would be quite 
a quick and simple operation to connect 
the units in parallel for charging pur- 
poses. The requisite charging rate would 
now be 0.6 amp., and the back E.M.F. 
only 20 volts. The lighting of the two 
60-watt lamps would not be appreciably 
reduced, and since these lamps would 
pass approximately 0.25 amps. apiece, 
the charging rate will be correct, with 
an adequate margin of safetv. It would 
take about twelve hours to fully charge 
the battery, and thus at this time of the 
year ahout two evenings’ charging would 
he sufficient. That the cost would be nil 
does not indicate any circumvention of 
the laws of the conservation of energy. 
The slight and negligible dimming of the 
two lamps in use would represent the 
‘cost ° of the charge. A fuse should 
be placed in one of the accumulator leads. 
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Methods of H.F. Amplification. 


In order to settle an arqument between 
myself and several friends, I should 


be qlad if you could inform me what ` 


iR the maximum number of H.F. 
atages used in any existing commer- 
cial broadcasting receiver. D.J.B. 


So far as we are aware, the maximum 
amount of H.F. amplification employed 
in any broadcasting receiver consists of 
five tuned neutralised stages. There are, 
of course, a large number of superhetero- 
dyne receivers on the British market, 
employing a maximum of three stages of 
intermediate high-frequency amplifica- 
tion, whilst in America it is possible to 
obtain such instruments with four inter- 
mediate stages. Since these intermediate 
stages usually operate on very long wave- 
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lengths where the amplification per stage 
is greatly in excess of that obtainable on 
the broadcasting band of wavelengths. it 
igs probable that the actual overall H.F. 
amplification obtained by a good commer- 
cial superheterodyne receiver is about the 
same as that obtainable by the receiver 
employing the five neutrodyne stages to 
which we have referred, and this surmise 
is borne out in actual practite if two 
such receivers are tested together under 
the same conditions. In neither case is 
an outside aerial necessary. From the 
point of view of economy in valves, the 
direct H.F. receiver is to be preferred, 
since, exclusive of the L.F. amplifiers, 
which are, of course, the same in both 
cases, one more valve is used in the 
superheterodvne which employs an oscil- 
lator valve, two detectors, and three H.F. 
stages, as against the five H.F. stages and 
the detector of the other type of instru- 
ment. In the case of many superhetero- 
dyne’, af course, matters are equalised in 
this respect by combining the function of 
first detector and oscillator, l 
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Loading a Variometer Tuned Set. 
l hare a crystal receiver employing a 
variometer for tuning which has a 
o warclength range covering the nor- 
mal broadcast band, and I. dezire 
to alter the set so that I cun receive 
the Daventry programme, Iam not 
sure, howerer, whether I ought to 
add a loading coil in seriez, or shunt 
the vartameter with a fixed condvauter 
when desiring to recreire the long- 
ware station, I should be glad of 
your advice in this matter, 
EN T: 
It will be better if vou arrange to con- 
nect a loading coil in series with the 
Variometer for the long wavelength 
rather than to add a shunting condenser. 
In all probability vour variometer is one 
of the small type and would need a 
shunting capacity of not: less than 


0.002 mfd. for the purpose of tuning up. 


to the long-wave station. The only dis- 
advantage of adding a loading coil in 
series js that only a very small band 
of wavelengths will be covered with the 
same loading coil when rotating the 
variometer owing to the very small 
change which the variometer will bring 
about in the total inductance of the cir- 
cuit. The loading coil should therefore 
be chosen so that when used in conjunc- 
tion with the variometer it tunes the cir- 
cult to approximately 1.600 metres what- 
ever the variometer setting. No diffi- 
culty will be experienced in this respect, 
however, as the tuning of Daventry is 
by no means sharp. It will be found 
that in nearly all cases on a normal aerial 
and earth system a No. 200 loading coil 
will be called for when used to load the 
typical variometer and not the No. 150 
coil which it is customary to use in con- 
junction with a variable condenser for 
the reception of Daventry. The basket 
coil usually sold under the somewhat 
vague title of ‘‘SNX loading coil” is 
not suitable for use with a variometer, 
since it generally contains only 150 
instead of the required 200 turne. 
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RELATIVE STRENGTH IN BROADCAST 
RECEPTION. 


N the struggle after the ideal of quality in broadcast 
| transmission and reception we are inclined to think 

that there is a tendency to overlook another considera- 
tion which may be regarded as of 
equal importance in obtaining the 
desirable ultimate result of abso- 
lute faithfulness in reproduction 
of the original. 

Considering first of all the re- 
production of music, it must be re- 
membered that the ‘‘ compass,” as 
we may call it, of sound volume 
over. which the broadcast micro- 
phone and transmitter can respond 
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a volume almost as great as was produced by an entire- 
orchestra which performed the last item, whereas if a 
natural effect is required the voice should be very much 
weaker indeed. This unnatural amplification of the 
human voice produces an unpleasant effect which is only | 
removed when either our receiver or the transmitter con- 
trol is re-adjusted so as to repro- 
duce the voice at a strength ap- 
proximating to the original. This 
defect is, we believe, rather accen- 
tuated at the studio for two 
reasons : first, because speakers are 
often too near the microphone, 
and secondly because the speaker, 
knowing that he can rely on the 
amplifiers to boost up his voice to 
any required strength, may actu- 


without producing loss of quality SIGN. 254 ally speak quite quietly, thereby 
is limited. That is to say, if in Goni By Harold H. Warwick. losing a good deal of the character 
. , ENT OPICS eee ae ; ; 7 
any orchestral work, for example, Nes RO ean Cia: nT eG of the voice. If, now, we listen 
the sound energy becemes very PRACTICAL Hints anp Tirs ... 261 to a much amplified loud-speaker 
great, it is necessary to control the PIONEERS OF WIRELESS.—7. MICHAEL version of the original, it will cer- 
transmitter and reduce the ampli- ARDAN i se e 263 tainly sound harsh and unnatural, 
fication in order to bring the in- innn Ellison Hawks. 265 for an artificially amplified weak 
tensity within the compass of the BROADCAST Ban 267 voice will sound very much worse 


transmitter. Similarly, with very WIRELESS CIRCUITS IN THEORY AND than a strong voice reproduced 
weak passages it may become Practice. +» e. 268 ‘below natural strength. No 
on if h By S. O. Pearson. bt this i f tl à 
Necessary to over-amplify the RE anne 970 doubt this 1s one of the reasons 
sound energy before transmission, DICTIONARY OF TECHNICAL TERMS — 274 why crystal sets with head ‘phones 


so that the net result in a musical 
work of pronounced contrast in 
sound energy is that a certain 
amount of artificial levelling may 
take place. 

Music in the studio is almost always played at what 
may be termed ‘‘ concert strength,’’ and concert strength 
is quite loud enough, if not a little too loud, to be pleas- 

_ ing in our homes when reproduced by the loud-speaker. 
Now, when an announcement is made or a talk is broad- 
cast, what usually happens is that our set, being adjusted 
just as it was for music, now reproduces the voice with 
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are so often preferred when 
listening to the human voice. A 
few simple tests on vour receiver 
to ascertain the proper degree of 
amplification to give to music and speech respectively 
will be found worth while by those who strive after quality 
and faithfulness, but we would much prefer that the 
correction should be made at the transmitter. This ob- 
servation was raised in the interests of music in evidence 
given before the Broadcasting Committee, and it was 
suggested that certain works might be specially ‘‘ scored ”’ 
tc suit the particular requirements of broadcasting. 
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Results of High= 


Frequency Measurements 


on Readers’ Coils. 


HE subject of the design of the most efficient type 
of inductance còil has always been of interest 
both to the professional and to the amateur, but 

the constant and casual use of the expression “ Low- 
loss coil” prompted us some time ago to undertake to 
test specimen coils of different types submitted by 
readers with a view to providing valuable data on this 
most important subject. 

The number of coils submitted ran into hundreds, and 
this provides the explanation for the delay in publishing 
results, because, partly in view of the fact that a prize 
of £5 was offered for the best coil submitted, it was 
necessary that all coils should be tested. before com- 
mencing the publication of reports. It will, of course, 
be understood that the number is far too great for us to 
deal with every coil through the pages of the journal, 
but particulars are being sent to every entrant when his 
coil is returned to him, and the most interesting and 
representative types will be dealt with here and in a 
further article which will appear later. We hope next 
week to announce the winning coil of the competition, 
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and we also hope to make some comments on any out- 
standing points of technical interest which these tests 
have revealed. 

If a tuning coil is measured it is found to possess in- 


ductance capacity and resistance. The indactance, of 


course, is what we want, and part of the problem when | 


designing a tuned circuit is to determine the dimensions 
of a coil which will tune over a given wavelength range 
with a variable condenser. This is relatively a simple 
matter in practice, for the manufacturer of the condenser 
it is proposed to use will give its maximum and mini- 
mum values, the stray circuit capacities can be allowed 
for, and it is easy enough to construct a coil of the 
required value as found from the wavelength and in- 
ductance formula. But even when we know the exact 
inductance of the coil at the frequency or wavelength 
at which it is to be used and the exact values of the 
capacities shunted across it, we cannot work out the pre- 
cise wavelength to which the circuit will tune, because 
we have neglected the capacity of the coil itself. 

In coils of the low-loss type this capacity, which may 


Multilayer coil of straided wire. Inside 

diameter, 2in.; outside diameter, 3 1 /8in. ; 

length, 11/8in. Inductance, 115 micro- 
henries ; resistance, 4°5 ohms. 
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diameter, 2 3/4in.; 


Multilayer coil of No. 22 D.C.C. Inside 


4 i/d4in.; inductance, 131 microhenries ; 
resistance, 4'2 ohms. 


Multilayer coil of 70 turns of No. 24 

D.C.C. Inside diameter, 2 1/4in.; out- 

side diameter, 2 7/8in.; length, lin.; in- 

ductance, 100 microhenries; resistance, 

28°5 ohms. The high resistance is due to 
the type of winding employed 


outside diameter, 
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Low Loss Coil Tests.— 
be considered as in shunt with the terminals of-the coil, 
is quite small, just a few micromicrofarads. But still, 
it is there and acts to reduce the extreme tuning range 
with a given variable condenser, although this is rarely 
a matter of any account in actual practice. For instance, 
in a tuned anode circuit—a parallel or rejector circuit— 
we need not worry unduly as 
a to the harmful effects pro- 
duced by self-capacity as 
such, the self-capacity limit- 
ing the wavelength range to 
only a negligible extent, be- 
cause coils of the type we 
are considering for the lower 
broadcast band of wave- 
lengths will normally have a 
self-capacity of only a few 
micromicrofarads, which, is 
generally lower than the use- 
ful minimum of the tuning 
condenser. What we must 


Small single-layer coil of 
No. 30 enamelled wire. 
Diameter, 1 7/8in. ; length 
of winding, 1 1/4in.; in- 
ductance, 140 micro- 
en ne ee is the fact that the condenser 
formed by the turns of wire 

of the coil, the end connections, etc., is generally a bad 
one, that is, its dielectric is such that there is a loss of 
power. In other words, the self-capacity of a coil acts 
to increase its effective high-frequency resistance, and 
efforts to reduce one of these properties usually result in 
a reduction in the other. It is a fact that low H.F. 


resistance and low self-capacity go together, provided the 


A cardboard former is used, and the construction will be seen 


{rom the illustration. There are 40 turns of No. 27 D.C.C. 
inside diameter, 1 1/2in. ; outside diameter, 3 1/8in.; inductance, 
88 microhenries ; resistance, 3:1 ohms. 


self-capacity feature is not overdone and we confine our- 
selves to normal coils. 

To provide coil-condenser combinations which will 
cover the desired wavelength range, however, is but a 
portion of the problem which has to be faced. when de- 
Signing the high-frequency circuits of a receiver. We 
do not always want the coil with the lowest losses. To 
put a “low-loss” coil in a circuit having a relatively 
tigh series resistance is not wise, for probably a smaller 
coil with larger losses will serve equally as well and 
reduce stray coupling difficulties. Again, if we intend 
to use three or four filter circuits in a broadcast receiver, 


| the circuits can have too low a resistance from the quality 


10 


Wireless 
World - 


not lose sight of, however, © 
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point of view. On the other hand, if selectivity is the 
main requirement, tuned circuits can be designed. to 


have the lowest possible losses, for then the selectivity 


will be a maximum. 


Large multi-layer coil, with ebonite spacers wound with 70 turns 

of No. 18 enamelled wire. Inside diameter, 1 7/8in.; outside 

diameter, 4 1/8in. ; length, 1 1/4in. ; inductance, 292 microhenries ; 
j resistance, 14 ohms. 


There is a close connection between circuit losses and 
signal strength, their exact dependence being governed 
by the circuitual arrangement employed. For instance. 


A loosely wound basket weave coil. 64 turns of No. 16 D.S.C.; 
mean diameter, 3in. ; length, 3in. ; inductance, 130 microhenries ; 
resistance, 3'8 ohms. 
in a simple tuned anode circuit the effect of the loss due to 
resistance of the circuit upon amplification depends upon 
the impedance of the valve and the ratio of tuning 
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Low Loss Coil Tests.— 400 metres as with a similar circuit but substituting a 


capacity to inductance. A certain amount of resistance 30,000-ohm valve and a 3-ohm coil, assuming both valves 
can usually be tolerated here, for the amplification to have the same amplification factor. 

obtained depends on the ratio of the circuit impedance 
to the impedance of the valve, this being a maximum 
when fhe circuit is tuned to resonance with the incoming 
signal. No practical advantage is to be gained by 
making this impedance ratio too large, so that the losses 
of the circuit, which are practically wholly confined to 


Coil wound on fused quartz (Vitreosil) former. 3in. diameter; 51 
turns, wound with Belling-Lee air-spaced wire, No. 24 gauge; _ 
inductance, 130 microhenries ; resistance, 2'8 ohms. 


What, then, is the use of a ‘‘ low loss” coil? With 
Three-layer plug-in coil, having 60 turns of No. 20 D.C.C. a ‘* low loss ’’ coil properly connected, we can get higher 


Distance between two inner faces, 2 5/8in.; and between the two magnification and better selectivity, and a practical ex- 
outer faces, 3 1/2in. ; ee ge 253 microhenries; resistance, > 
‘2 ohms. 


the coil (except when the condenser is set at its low 
reading end) can be allowed to be higher than when the 
circuit is connected direct to the grid-filament of a valve 
and is ‘loosely coupled to the preceding circuit. 


When Losses are Permissible. 


The losses can also be permitted to be higher the 
lower the impedance of the valve that is used. The 
magnification will be about the same, for example, from 
a tuned anode stage comprising a 10,000-ohm valve and 
a 200-microhenry coil with a 15-ohm loss resistance at 
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A rather special coil having two minaga anes in series. The 
Single-layer coil wound on celluloid, 0ʻOlin thick, having 64 turns coils are 1 5/8in. in diameter, and 2 5/8in. long; both have 86 
of No. 22 D.C.C. wire with No. 30 S.W.G. spacing. Impregna- turns. The coils are connected together at the top. The wire is 
tion, thin solution of celluloid in acetone; length, 3 1/8in.; dia- No. 22 D.C.C. Inductance, 225 microhenries; resistance, 8.5 
meter, 3in. ; inductance, 179 .microhenries; resistance, 4 ohms. ohms. Coils of this type have been called ‘* binocular *” coils. 
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Low Loss Coil Tests.— 

ample of this was given in the article ‘‘ Oscillation With- 
out Radiation,’ which has recently appeared in this 
journal. 


Measuring H.F. Resistance. 


There are several methods of measuring the high-fre- 
quency resistance of a circuit, two of them being of 
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Coil of No. 15 D.C.C. wire, having an inductance of 35 micro- 
henries, and a resistance of 1:2 ohms. The coil is about 2 1/4in, 
$ long and 3 3/4in. in outside diameter. 


special interest. These are known as the resistance varia- 
tion and the reactance variation methods. In the resist- 
ance variation method the coil to be tested is joined in 
seres with a tuning condenser and ammeter, and current 
is induced from.a valve oscillator generating currents of 
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_ Thick wire self-supported coil, 3 3/4in. diameter, having 42 turns 
. of No. 16 D.C.C, sata 5 102 microhenries; resistance, 
. ms. 
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the desired frequency. The circuit containing the coil is 
tuned to resonance, as indicated by the maximum reading 
of the’ammeter ; then a resistor of known H.F. resistance 


is inserted in the circuit, and the current at resonance is 
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Singie-layer coil, 31/4in. long, 3in. in diameter, of No. 22 

enamelled wire. ‘The turns are held together by three strips of 

cellulotd and an ebonite clamp, which also carries the contacts. 
Inductance, 180 microhenries ; resistance, 3-8 ohms. 


again measured. ‘The resistance of the circuit is given by 


R=;Jp% ohms 
where 
Rk =the resistance of the circuit, 
R,=the resistance of the added resistor, 
I=the current at resonance without the resistor, 
I,,=the current when the resistor is in circuit. 


Plug-in coil, having a mean diameter of 3 1/4in. and a winding 
length of 1 1/4in., wound with No. 18 D.C.C. The inductance is 
56 microhenries and resistance 1:2 ohms. 

The accuracy of the result will depend a good deal on 
the care taken during the experiment. It is necessary, 
for instance, to employ a powerful source of oscillations, 
so that a weak coupling can be used with the circuit being 
tested, and to limit so far as possible electrostatic coup- 
ling. 

The reactance variation method employs a calibrated 
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Low Loss Coil Tests.— 


tuning condenser, and the coil to be tested is connected : 


in series with this condenser andan ammeter, while the 
source of undamped oscillation is loosely coupled to the 
coil. To determine the resistance of the circuit, the am- 
meter reading is noted when the condenser is adjusted to 
tune the circuit to resonance ‚with the source, and then 
the condenser is varied a little, and the new condenser 
reading and the current are noted. Then the resistance 
of the circuit is given by 


RX, TRON ohms, 
L 


R being the resistance of the circuit in ohms, 
X, the reactance of the condenser, 

I, the current when the circuit is detuned, 

I the current at resonance. 


A coil consisting of two separate flat coils mounted side by side, 

connected in series. The inner diameter of each coil is lin. and 

the outer diameter 41/2in. The wire is No. 16 D.C.C. The coils 

are mounted 3/4in. apart. A former of 3-ply wood is used to 

hold the coils in position The inductance came out at 250 micro- 
henries, and the resistance at 5 ohms. 


This method is perhaps not such a good one to employ 
as the resistance substitution method first described, for 
the reason that only a very small change in the condenser 
is usually required. ‘The resistance variation method was 
used in the ‘‘ low loss ’’ coil tests, and all measurements 
were made at 400 metres. 

From the value of resistance obtained by either of the 
above methods, the resistance of the meter and the con- 
denser must be subtracted. The resistance of the meter 
is usually several ohms, while that of the condenser is 
often only a fraction of an ohm, and for many purposes 
there is no need to bother about the condenser resistance, 
provided it is a reasonably well-made instrument. When 
comparing coils, for instance, the tuning condenser which 
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will be used for tuning the coil.in the receiver can be 
employed in the test circuit, and no attempt need be made 
to allow for its losses. 


Basket coil fitted with a home-made plug mounting. Inside 
diameter, 21/4in.; outside diameter, 4in.; wound with No. 20 
D.C.C, wire, Inductance, 128 microhenries; resistance, 5°8 oh:us. 


The coils tested are of all shapes and sizes, and, un- 
fortunately, part of the value of the tests is lost because 
the coils vary so widely in inductance value. But the 
material obtained from the tests is of great interest, for 
it shows the H.F. resistance and inductance of the coils 


at 400 metres, and general conclusions of great value can 
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Single-layer coil wound on a Quartzite former, comprising two 
ebonite nge, having a mean diameter of 215/16in. and a ding 
length of 23/8in. ight glass rods are used, the coil having 
55 turns of Litz wire. The inductance of the coil is 164 micro- 
henries, and its resistance is 3'2 ohms. . Another coil of similar 
construction is No. 18, with ebonite rings having a mean diameter 
of. 215/16in. and 55 turns of Litz wire, occupying a length of 
33/16in. The inductance of this coil is 141 microhenries, and 
its resistance is 2 ohms. 


be drawn from the figures. Some from amongst the more 

interesting coils are illustrated here, and -beneath each 

figure will be found the details of the coil illustrated. 

Further illustrations and data on individual coils will be 

included in a further instalment. Wade 
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COMPLICATIONS OF CRYSTAL 
E © RECEPTION. 


o Effect of Crystal Loading on Signal Strength. 


By W. H. F. GRIFFITHS. 


HE chief complication 

| which occurs in a crys- 
tal receiver is, of 
course, due to the heavy 
loading of the tuned aerial 
system with which the crystal 
detecting circuit is asso- 
ciated. In'other words, the 
whole of the energy for 
actuating the telephone re- eee 
ceivers has to be obtained directly from the aerial circuit, 
only a portion of that actually reccived in the form of 
electromagnetic waves being available. This is the great 
point of difference between the crystal and valve receiver, 
the latter being merely a thermionically operated relay, 
the energy from the resonant aerial being required only 
to operate the relay potentially so that the load resulting 
does not limit the current in the receiving aerial. Due to 
this fact that the input circuit of a valve receiver does not 
very appreciably augment the losses in the aerial circuit, 
the full aerial current is available for producing a high 
potential difference across the aerial tuning inductance ; 
and, moreover, as is well known, in 
the case of a regenerative valve re- 
ceiver the initial losses of the aerial 
circuit itself are still. further reduced 
by means of this relay principle, thus, 
by increasing the aerial current I, and 
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Since the commencement of Broadcasting several excellent : 

articles, mathematical and otherwise, have been published : 
: in this journal and elsewhere dealing with the complications 
: of crystal reception and showing methods of obtaining the 
: greatest possible efficiency from crystal receivers. 
:. thought, however, that an article written expressly with the 
: intention of showing clearly, with the aid of curves, some of 
: the complications which occur, and how they can be analysed, 

will be of interest to a large number of experimenters. 
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ciently low order to be com- .- 
parable with even the mode- 
rate values of “wL ”? met 
with in ordinary open aerial 
practice ‘with single-circuit 
tuning. ° 
The degree of detector cir- 
cuit loading and consequent 
damping varies even with 
different classes of detecting 
crystals, becoming more important, naturally, with the 
lower resistance crystals, notably with the galena- 
catwhisker variety,-and the figures and curves given in 
this article. will contrast the behaviour of ‘‘ Perikon ” 
combinations and galena in this respect. l 


It is 


Effect of Crystal Loading on Resonant Voltage. 


It is difficult to make a choice of crystal and type of 
aerial tuning circuit if one has no knowledge of the effect 
of the loading of the latter by the former, more especially 
for a given type and size of aerial. The choice of aerial 
for any crystal receiver is not, however, difficult, as this 
becomes for crystal circuits, ‘ the 
larger the better,’’ the limits to dimen- 
sions being nearly always of a practi- 
cal comstructional nature rather than of 
electrical constants. The notes and 
curves which follow nearly all refer to 


very considerably increasing the reac- | UN practice with a moderately large aerial 
tive potential wLI across the aerial V/A IM | ||] of twin“ T” form about 30ft. high 
tuning “inductance J, the signal ; y; CEA and 7oft. long. 


strength. is enormously ‘increased and 
tuning wonderfully sharpened. Even 
the loading of a valve receiver acts as 
an aerjal current limiting factor when 
the aerial is of the frame or loop 
form and the experimenter is tempted - 
to push-up the ratio of inductance to 
capacity of the loop circuit in order to 
obtain more ‘‘ area-turns.’? When wL 
of the loop becomes comparable with 
the input impedance of the valve across 
which it is connected, then the load augmentation by the 
latter very often more than negatives any E.M.F. 
increase due to an increase of ‘‘area-turns.’’ 


Ratio of Inductance to Capacity. 


This state, however, does not occur until the ratio of 
inductance to capacity becomes very high, and in this 
respect is the loop-fed valve receiver an extreme case of 
the crystal receiver, for, in the latter case, the load im- 
pedance (of necessity since its energy is required for 
actuating, directly, the telephone receivers) is of a suffi- 
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Fig. 1.—Resonance curves of potential 
difference across the aerial tuning induct- 
ance. 


The effect of loading by a crystal 
upon an aerial tuning circuit is clearly 
shown by the-curves of Fig. 1, which 
were plotted from results obtained 
with the above-described aerial when 
tuned with an inductance of about 
100 mhys. and a parallel variable air 
condenser of about 0.0003 mfd. maxi- 
mum capacity. ‘The actual value of 
inductance was, in each case of load- 
ing, adjusted to such a value that abso- 
lute resonance or tuning occurred at the same point of the 
condenser scale, 17.6 degrees. Curve Vo is the resonance 
curve of the aerial circuit when no crystal load is applied 
to it, which may be called the no-load resonance curve. 
The only loading was that, negligible in the present case, 
introduced by the thermionic voltmeter by which the poten- 
tial differences across the aerial inductance were measured. 

The test circuit showing the voltmeter connected across 
the inductance is given in Fig. 2 (a), and the curve Vo 
gives the P.D. across the coil ‘‘L”’ for various settings 
of the condenser when the latter is varied through the 
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Complications of Crystal Reception.— 

resonance point. The voltage thus measured by the volt- 
meter must not be confused with the E.M.F. induced into 
the aerial by the advancing electromagnetic wave-front. 
This latter initial E.M.F. is a constant, quantitatively 
given by the product of the potential gradient of the 
adv ancing waves (in millivolts per metre) and the effec- 
tive height of the aerial. It is constant irrespective of the 
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Fig. 2.—Circuits with which the curves of Figs. 1, 4, 5 and 6 
were obtained. 
tuning of the aerial, this latter operation merely reducing 
the impedance of the aerial system so that, at resonance, 


a maximum current will flow as a result of this applied 
E.M.F. 


Aerial Current at Resonance. 


At resonance the aerial current is limited only by the 
effective high-frequency resistance of the aerial system as 
augmented by that of the aerial coil and any other appa- 
ratus associated with it, and it is this current which, in 
flowing through the aerial inductance L, produces the 
reactive voltage wlI.I, much greater than the applied 
E.M.F. of the impinging wave-front. It is this reactive 
voltage which is measured by the voltmeter V. 

When receiving from 2LO on 365 metres ro miles dis- 
tant, the maximum P.D. obtained across the coil at 
resonance will be seen to be 0.68 volt and the sharpness 
of tuning such that a capacity change of 10 mmfd. reduced- 
the voltage to half this value. As an illustration of the 
effect of damping upon this curve, a non-reactive resist- 
ance of 10 ohms was inserted in the aerial lead as shown 
by R in Fig. 2 (b), the voltage was thereby reduced to 
about 0.52 volts maximum and the curve Vp, (Fig. 1) was 
obtained. Besides reducing the maximum ‘‘ resonant ”’ 
voltage this added resistance has the effect, of 
course, Of rendering the ‘ tuning °’ somewhat less sharp 
as the curve shows, a detuning of 17 mmfd. being now 
required to produce a 50 per cent. reduction in voltage. 

While studying resonance curves it will, no doubt, be 
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Fig. 3.—Large receiving and small absorbing aerials. 
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interesting to the reader to see the effect produced upon 
the voitage by the energy absorbed’ by an adjacent aerial 
of quite small dimensions. The curve Vo, was taken 
when an aerial only roft. high and 25ft. long and 2sft. 
away from the receiving aerial was tuned to resonance 
with the received wave, the absorption having the effect 
of reducing the resonant voltage by 16 per cent., and it 
will be seen later that the signal strength is correspond- 
ingly. reduced (see Fig. 3). For other phenomena in 
connection with the interference from adjacent aerials the 
reader is referred to an article specially dealing with this 
subject by the present author.' 


Crystal Damping. 


Now, instead of damping the aerial circuit by the 
introduction of additional series resistance, the detector 
circuit of Fig. 2 (c) was joined across L. The circuit con- 
sisted of a Perikon crystal, moving coil microammeter 
and telephone receivers of 2,000 ohms resistance, with 
the usual by-pass condenser of 0.0002 mfd. capacity. 
Upon referring to Fig. 1 it will be seen that the resonance 
curve Vp obtained with this parallel loading of actual 
practice is not far different from that obtained with 10 
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Fig. 4.—Resonance curves of voltage and rectified telephone cur- 
rent obtained with galena (G) and Perikon (P). A 

ohms in series, showing that the Perikon crystal loading 
may be regarded as an equivalent series resistance of this 
order. From the curve Vp it is seen that the voltage 
available for application across the Perikon detector cir- 
cuit is only 73 per cent. of the no-load voltage, while 
the tuning is made less sharp to an extent that can be 
gauged by the fact that a capacity detuning of 18 mmfd. 
is now required to effect a 50 per cent. voltage reduction. 
This reduction of voltage and selectivity is not very 
serious, because Perikon has a fairly high effective resist- 
ance, but a much more serious case for consideration 1s 
that of a galena crystal. 

‘The resonance curve of voltage obtained when a galena 
crystal is substituted for the Perikon combination 1s 
given approximately by the curve Vg (Fig. 1), and here 
it is at once seen that the loading effect of a low-resistance 
crystal 1s extremely serious. The maximum voltage at 
resonance is reduced to about 22 per cent. of the no-load 
resonant voltage and a capacity detuning of about 60 
Oe ge ace he ee as ee re te 
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Complications of Crystal Reception.— 
mmfd. is required to effect a 50 per cent 
reduction. l 

In view of this serious loading effect it may at first be 
thought to be impossible to get a great overall efficiency 
from the galena crystal receiver, but this is certainly not 
the case, for, leaving for the moment the flatness of tuning 
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Fig. 5.—Reduction of volts and rectified cur- Fi 
fent (Perikon) due to absorption by neigh- 


bouring aerial. 


objection, a far greater rectified telephone current is 
obtained from galena than would be obtained from Peri- 
kon for the same potential across the inductance, so much 
so that, although Fig. 1 shows so decidedly in favour of 
Perikon as regards resonant voltage, the rectified tele- 
phone current obtained when using this crystal combina- 
tion is only 42 per cent. of that obtained when using 
galena. The complete curves of rectified telephone 
current plotted against tuning settings about resonance are 
given in Fig. 4. 

The curve „Ap indicates the rectified current obtained 
with the Perikon crystal and pAg that obtained when 
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Fig. 7.—Circuits for curves in Figs. 8, 9, 10 and 11. 


using galena; whilst for a comparison of curve shape 
the voltage curves Vo, Vp and Vg of Fig. 1 have been 
reproduced in this figure. Although the rectified tele- 
phone current from galena at resonance (2248 micro- 
amperes) is so much greater than that from Perikon, it 
obviously suffers from the disadvantage of tuning flatness 
as was to be expected from its corresponding voltage 
curve Vg. It is necessary to detune from resonance by a 
capacity change of 52 mmfd., in order to effect a 50 
per cent. signal strength reduction, whereas with Perikon 
a capacity detuning of only 22 mmfd. will effect a similar 

reduction. All these curves were plotted from results of 
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g. 6.—Curves corresponding to those 
of Fig. 5, with galena as the rectifying 
crystal, 
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reception from 2LO (365 metres) at a distance of 10 miles. 
It is, perhaps, of interest here to show the effect of 
tuming the neighbouring aerial upon the voltage and recti- 
fied telephone current when using Perikon (Fig. 5) and 
galena (Fig. 6). In each case the dotted curves indicate 
A reduction of voltage and rectified current due to energy 
absorption by this very small aerial ; with Perikon a 20 per 
cent. signal strength reduction and 
with galena only a 5 per cent. 
reduction owing to the fact that, 
in this case, the augmentation of 
‘the effective resistance of the large 
receiving acrial by the absorption 
of the small aerial was not so ap- 
preciable cqampared with the total 
effective resistance of the aerial 
system (as already augmented by 
the parallel loading of the detector 
circuit) as was the case when 
Perikon was used. 

It has previously been explained 
that serious damping effects, such 
as that of the galena crystal detec- 
tor circuit just described, become 
even more serious with smaller 
aerials or when tuning circuit adjustments increase the 
value of the acrial tuning inductance. As proof of this 
the circuit of Fig. 7 was used in order to obtain larger 
values of inductance by employing a series tuning con- 
denser C, of 0.0012 mfd. maximum capacity. 


MICROAMPERES 


Effect of Tuning with Series Condenser. 


The results from the use of this circuit for reception 
from 2LO give the very interesting set of curves of 


Fig. 8. These curves show resonant voltages across the 
inductance L and rectified telephone currents for various 
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Fig. 8.—Effect of series aerial condenser upon resonant voltage 
and rectified telepbone current. 
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Complications of Crystal Reception.— 

values of series capacity, the inductance for each capacity 
setting being adjusted to tune the aerial circuit to reson- 
ance with the incoming signal wave. ‘The curve Vg shows 
how the resonant voltage increases in value as the series 
capacity is reduced, é#.¢., as wl. is increased, when no 
crystal load is applied [circuit as Fig. 7 (a)]. Under this 
condition a maximum resonant voltage of 0.99 volt was 
obtained when the series condenser was adjusted to 20 
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Fig. 9.—Decrease of signal strength due to use of series condenser 
P = Perikon, G = galena). 
degrees, an increase of 38 per cent. over the volts obtained 
when using only a variometer to tune the aerial, z.e., 
when C, = œ(infinity). 

For values of series capacity below 20 degrees the 
resonant volts fell off sharply due to a variety of causes, 
among which may be mentioned the increase in apparent 
resistance of the inductance L caused by its distributed 
capacity becoming comparable to the total capacity of the 
aerial circuit. 


Crystal Damping with Series Tuning. 

Upon completing the crystal detector circuit as Fig. 7 
(b), however, the curves of resonant volts and rectifed 
telephone current, instead of showing an increase of 
stenal strength with lower values of series capacity, show 
a large decrease. From previous results one would ex- 
pect to find a much more rapid falling off of signal 
strength with reduction of series capacity when the galena 
crystal was used, owing to its resistance being lower than 
that of Perikon,. and-that this is so is very remarkably 
shown by a comparison of the curves pAp and pAg 
(Fig. 8) for Perikon and galena respectively. The 
resonant voltages which are available across the inductance 
L when Perikon and galena detector circuits are shunted 
across ìt are also shown by the curves Vp and Vg. These 
voltages do not fall off so rapidly as the rectified tele- 
phone current produced by them, since the law connecting 
these two quantities is not, of course, a linear one. It 
will be observed that there was practically no reduction of 
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rectified telephone current due to the use of the series 
condenser when Perikon was the detector until a scale 
reading of about 60 degrees was reached, whereas when 
galena was employed for detecting a reduction of 30 per 
cent. was observed with this setting of the condenser. 
At the value of series capacity (20° of the condenser), 
where the no-load resonant voltage V, was found to be a 
maximum, the actual load voltage and rectified current 


obtained wth both Perikon and galena were very seriously | 


reduced in value, the rectified current for galena being 
reduced by 60 per cent. and that for Perikon by 30 per 
cent. ` i 

The percentage reduction in rectified telephone current 
due to the use of a series condenser, C,, of various values 
is given in Fig. ọ by the curves (derived from Fig. 8), 
P and G for Perikon and galena respectively. 


Perikon and Galena Compared for Series Tuning. 


In Fig. 20 is given another interesting curve (also 
derived from Fig. 8), in which the ratio of rectified 
telephone current obtained with galena to that obtained 
with Perikon is plotted against degree scale readings of 
the series condenser C,. ‘This makes it quite clear that 
for low values of resultant capacity of the aerial circuit 
(or low-capacity aerials) the gain by using a low resist- 
ance sensitive galena crystal becomes very much smaller 
unless steps are taken to relieve in some manner the aerial 
circuit of the loading due to its use. A method of doing 
this will be explained later in the article, but for the 
moment attention will be confined to the ordinary circuits 
which have already appeared. 

Although, as was seen from Fig. 8, the parallel Joad- 
ing by the crystal detector circuits caused a reduction of 
resonant voltage across the aerial inductance as the series 
aerial capacity was decreased in value, other causes of 
damping, such as the tuning of the miniature aerial, near- 
by, to resonance and the insertion of a resistance in 
series with the receiving aerial, will not do so. Fig. tı 


2-4 


2.2 
ae E sO 
=i Se ll DU il TEESE a 
eee ee ee 
ee eeo aa H-H- 
u 
Jig 18 =a 
> OG 
iar) SZ, te ead 
ae coi a 
O 14 
p= 
< 
Œ 12 

10 

(0) 


“Gy DEGREE SOALE READING 


O;7 00 


Fig. 10.—Comparison between galena and Perikon with series 
aerial condenser. 


shows the increase in no-load resonant voltage as the 
condenser C, was reduced in value whether the nearby 
aerial was open-circuited (curve Vo) or tuned (curve Voa). 
The curve Vog was obtained with the neighbouring absorb- 
ing aerial tuned, and with a non-reactive resistance of 10 
ohms in series with the receiving aerial. 
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OURSELVES — 


THE WIRELESS WORLD 


AND THE ELECTRICAL IMPULSE 


Ades 


“That radio contrivance of yours, Smith; it talks very 
naturally. The fellow holding forth on what to plant in the 
garden might well be in this room.’ 

“Ah yes! It’s a Brandes; an old friend of mine. Always 
did sound clearly and well. Thank Heaven the fellow is not 
in the room, anyhow.. It too easily reminds me that my wife 
will probably lend her moral support to my doing some 
gardening on Sunday morning.’ 

“Yes, but why is it so appreciably better than most? I had 
dinner with Brown-J ones last week. His port is excellent, 
but his radio is excruciating ; I wanted to throw things 
“Well, these Brandes fellows claim that they build their 
instruments from an expert knowledge of radio acoustics.’ 

“I don’t know what radio acoustics is from Adam.” 
“My dear Jackson, of course you don’t. Neither do I, 
technically.” 
“ Well, tell me what you know about it.” 
“You perhaps know that acoustics is the science of Sa p. 
s Well, ye-es ! ”? 

MATCHED 1 TONE HEADPHONES 


Y 


UMMM 
aplan Le 


f 


Send for particular: 
of our Dealers Service 


THE TABLE- TALKER 
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“ Right! Radio acoustics is the science of transforming the 
electrical impulse into audible sound.” 

“ Do you mean that the electrical impulse is the electrical 
energy which carries the transmitted pona from the studio 
to the receiver ? ” ;. 3 
“« Precisely ! ” 

“ And that the Brandes instrument is constructed with the 
correct scientific elements for a most able transformation into 
audible sound ? ” 


-“ As you say, dear fellow! Brandes are thoughtful radio 


builders and seventeen year’s intimate association with the elec- 
trical impulse must have given them a lift above the others.” 
“Well, that youngster of mine is pestering me for a loud- 
S peaker—I’ ll see that it’s a Brandes.” 

PI should ! You have heard mine—ah ! the Savoy Bands 
coming through. Don’t give John any more whisky. He'll 
probably want us to fox-trot with him.” 

“& No sir! On the contrary, I am thinking of investing in a 
Brandes.” 
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Miss Phyllis Moakman and perean Mr. Laddie Clif, with their 
** Beco" Hornless Loud Speaker. 


Popular Entertainers 


HE source- of entertainment which 
pleases—be it human or otherwise— 
quickly becomes popular. A concrete ex- 
ample is the “‘ Beco” Hornless Loud Speaker. 
Reproducing with excellent volume, and 
| exceptional purity of tone and clarity, the 
“Beco” is a vast improvement in loud speaker 
design and is rapidly becoming popular. 


The ‘ Beco-de-Luxe ” 
piece of furniture for 
any home and: the 
volume from it will 
fill a large hall. Ob- 
tainable fitted in 
eitheroakormahogany 


cabinet. Height 13”. 
Oak . £5-0-0 
Mahogany £5 ~ 5 - 0 


The small 1926 “ Beco,” a very eff- 
cient model with a very pleasing and 
attractive appearance, gives unusual 
volume, with crystal clarity. Height 6’. 


‘ed D 2/6 seror Copper 55/- 


(British Made) is an artistic 
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HORNLESS LOUD SPEAKERS 


Dept. W, British Electrical Sales Organisation, 
623, Australia nee Strand, W.C.2. 
** Becospeker, Weststrand, London.” 
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(Leslie Dizon & Co.) 
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I EBRUARY 19TH. 


LONDON’S 
LATEST 
RADIO 


’ EXHIBITION 
of 

SURPLUS 

GOVERNMENT 


BARGAINS 


now open at Lambeth Hill 
and 218, Upper Thames 
Street, E.C.4. 


Great Sale of Surplus 
Radios at Sacrifice Prices. 
The wide range of our 


Huge Stock is World 


Renowned. 


Call early as prices cannot 
be repeated. Our Show- 
rooms are easy of access— 
Blackfriars or Mansion 
House Station on the 
Underground Railway; 
Carinon Street or St. Paul's 
on the Southern Railway 
are close by. 1d. Bus from 
the Bank lands you at the 
top of Lambeth Hill. We 
are at the bottom corner, 
nearly opposite Siemens 
Bros. Colonial Avenue is 
closed for retail 
"Phone City 191, and all 
orders should be sent to 
218, UPPER THAMES 
STREET. 


now.. 


1926. 


CRYSTAL 


Mark IlI Tuners, 


ELECTRADIX RADIOS 


218, UPPER THAMES ST., LONDON, E.C.4 


‘Phone : City 191. 


Address all Post Orders to City Showroom: 
218, Upper Thames Street, E.C.4 


to advertisers, will ensure prompt attention. 
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Complications of Crystal Reception.— 
If the loading effect of a crystal upon an aerial circuit 
were negligible, one would expect thé rectified telephone 


current ‘to fall very rapidly as the ratio—was reduced, 


C 
since the reactance wL, and consequently the reactive volts 
at resonance, would be reduced in value. As the left- 
hand curve of rectified current in Fig. 12 shows, this is far 
from being the case with a galena detector receiver because 
© 
the reduction of the ratio-æ 


by the reduction of the loading effect due to this change 


of aerial circuit constants. 
Ht 
spt d 


is almost compensated for 
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Ivg. 11.—Variation of resonant voltage with change of capacity 
of series aerial condenser (no crystal loading). 


The curves of Fig. 12 show the reduction of telephone 
current obtained with a very small aerial (of about 0.0001 
mfd. capacity only) when tuning was effected by parallel 
Or series Capacities of various values. From curve 
Ait will be seen that, although the reactance values 
of the circuit were reduced by 75 per cent., the recti- 
fied telephone current was only reduced by about 18 
per cent. 

Before proceeding further a few values of aerial 
current and voltage may, perhaps, as examples. 
be computed to give same idea as to the relative 
order of things to be expected in a fairly large re- 
ceiving aerial due to the transmission of 21.0 or 
similar station at a distance of ro miles. 

A= 365 metres, f=8.25 x 10°, w= 2nf=5.2 x 10%, 
L=130 microhenries, and the reactance of this 
inductance at 365 metres is wl.=676 ohms. 

The no-load reactive volts across L at resonance 
= wLI (where I is the aerial current). This voltage 
Was measured by a thermionic voltmeter and found 
to be 0.72 volts, corresponding to the point on curve 
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The total effective resistance of the aerial-carth system 
plus the tuning variometer at 365 metres = 25 ohms (the 
method of estimating this will be shown later). 

The total E.M.F. effective in producing the aerial 
current I at resonance = IR 

= 9.00106 x 25 
= 0.0257 volt, 
or nearly 26 millivolts. 

This E.M.F. is constant whatever the conditions of 
the aerial or detector circuits, and is produced by a 
potential gradient of the advancing wave-front of about 
4 millivolts per metre of height, this being therefore the 
approximate field strength due to 2LO’s radiation at 1o 
miles radius. 


Numerical Results for Galena. 

If now the galena crystal detector circuit be shunted 
across L, the reactive voltage at resonance across the latter 
is found to be only 0.15 volt by measurement (correspond- 
ing to the point on the curve Vg of Fig. 8, where C, 
= 20). l 

Since the value of I. has been unchanged, the aerial 
current must have been reduced from 0.00106 ampere to 

' Vo 0.15 | 

arn 1 a 676 

and from this the total effective resistance of the aerial 
system has been increased from 25 ohms to 

R = EMF. _ 2-0257 

F 0.00022 

Now the total effective resistance of an oscillatory cir- 
cuit having a parallel damping resistance can be shown 
to be i 


= 0.00022 ampere 


= 115 ohms. 


(ool)? 


R,= R + 


. 7 
where R is the ordinary effective H.F. resistance of the 


(ol 


circuit (25 ohms in this case). and =r as a term account- 
ing for the effect of the shunt resistance ‘77’ (in this 
case ‘‘r’’ is the effective resistance of the galena crystal 
and its circuit). 


SS OC IENNESENANEEARTEA 
ene aa Rea eee eee 
Sake Shee eres keene 

BARS eee Se 
Res 


ee 
PCH a ORS See 
Eye amd pap face hf 


| fpaRaccer | jt 


Vo (Fig. 8) where C, = oo. CeO ma Rae eee eee ee ee 
Aerial current I at resonance o ELE A H Tea aa ANA 
wLI 0.72 0:0003 0:0001 eA 0:0006 0:0004 0:0002 0 
~E ee = 0.00106 ampere. Fig. 12.—Reduction of signal strength due to use of parallel and series 
oe 676 tuning condensers with an aerial of smal] dimensions. 
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Complications of Crystal Reczption.— 
ol. 
Therefore R + — “a i = 115 


(ol As 


= 115 — 25 = 99, 


from which 7 = 5,080 ohms = effective H.F. resistance 
of the galena crystal detector circuit at the low values of 
voltage being dealt with here. 

Now that a value for the shunting resistance introduced 
by the galena crystal has been deduced, it is possible, 
roughly, to estimate its effect, quantitatively, upon the 
current and reactive voltage of the aerial for other propor- 
tions of inductance and capacity. 

As an instance, when the series condenser Fig..7 (b) 
is adjusted to 20 degrees scale reading, the inductance L 
has to be increased to 290 microhenries to bring the aerial 
circuit again into resonance with the incoming signal wave. 

The value of wL becomes 1,500 ohms, 


and 


1,500? 
and the new value for R, becomes 25 + — 
` 5,080 
: = 25 + 443 
= 468 ohms. 
The aerial current for this new condition becomes 


E.M.F. _ 0.0257 
R, — 468 


= 0.000055 ampere, 


Wireless 
World 


FEBRUARY 17th, 1926. 


and the reactive volts at resonance (wLI) 
= 1,500 X 0.000055 
= 0.0824 volt. 

This voltage will be. found to agree with that measured 
by the thermionic voltmeter for this particular ¢ Case (see 
curve Vg, Fig. 8). 

Although the above reasoning does not take into account 
all the variable factors involved, it will at least be useful 
in giving an idea of the quantities being dealt with, and 
of the shunt loading effect of the crystal detector upon 
an oscillatory circuit. It has been assumed, in the above 
computations, that the effective high-frequency resistance 
of the crystal is constant for all values of applied voltage, 
and although this is not strictly true it 1s approximately 
correct over the range of voltages with which we are 
dealing. 

It should be noted, also, that the effective high-fre- 
quency resistance of the crystal varies with the resistance 
of the telephones in series with which it is connected, and 
for that reason the same telephones have been used 
throughout the experiments. 

The Perikon crystal detector circuit would, by the 
same reasoning, be found to have had a resistance ‘‘ 7 ” 
of nearly 34,000 ohms (at the voltages being dealt with 
here), and so it is easy to see why the two classes of 
crystal behave so differently. 


"(To be concluded.) 


7 = ° A NEW DULL EMITTER VALVE. 


Tungsten Superseded as a Carrier Metal for Thorium. 


HE firm of Radiowerk E. Schrack, of Vienna, is 

| manufacturing a type of valve which is of con- 
siderable interest in that it differs in many respects 

from the valves hitherto in general use. In this valve, 
for example, a filament is used which is not made of 
tungsten, but of a metal with low melting point. What 
the metal is precisely is not stated, however, presumably 


for reasons connected with the patent, but it may be | | 


assumed that it is one of the platinum group of metals. 


‘Properties of the New. Metal. 


The melting point of the new material used for the 
cathode, however, is certainly lower than that of tungsten, 
as the cathode has never to be heated at more than red 
heat, a circumstance which is not especially unfavour- 
able. On the other hand, the new miatcrial possesses 
the advantage that it can take a considerably greater 
amount of thorium than does tungsten. Whilst the latter, 
for instance, can only be alloyed with thorium up to 
a maximum amount of 2.5 per cent., the material now 
used by Messrs. Schrack for the manufacture of cathodes 
can take ro per cent. ‘The lower melting point of the 
carrier material used has, however, the special advantage 
that thorium, even at red heat, diffuses relatively easily 
to the surface of the filament, with the result that there 
is no decrease of emission in consequence of the too rapid 
evaporation of the thorium layer. ‘The new valves, it is 
claimed, do not undergo a change in their working condi- 
tions, however long they may have been in use. 

The same firm is producing valves with a new kind of 
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grid. ‘This takes the form of a double cone, for which 
reason it is claimed that the capacity between the grid 
and the anode is reduced to about 1.5 cm., or half the 
normal capacity. These valves are therefore of use for 
waves as low as 5 metres.—H. K. 
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HIDDEN ADVERTISEMENTS COMPETITION. 


The following are the correct solutions for “The 
Wireless World ” Hidden Advertisements Competition 
jor February 3rd issue, 1926. 


| Clue No. 


Name of Adverttser. ~ Page 
1 Burndept Wireless, Limited 8 
2 Britannia Rubber and Kamptulicon Co., Ltd. 19 
3 Darimont Electric Batteries, Ltd. 17 
4. Gladwell & Kell, Ltd. = . er. ee 6 
5 General Electric Co., Ltd. se eae. n 
6 Dubilier Condenser Co. (1925), Ltd. ze .. iv 


The following were the prizewinners : 


Miss A. Lines, Acocks Green, Birmingham. 
E. Lamerton, Woolston, Southampton. 


Herbert Tucker, Colchester. 
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E. W. Weston, London, W.2 sé ve . £5 } 
—. White, Winton, Bournemouth i3 -- £2 i: 
C. C. Pratley, Ealing, W.5.. te T sa l : 
Ten shillings each to the following : | 


Mrs. Ella Baker, Rotherham, Yorks. 
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À Description of 
the Transmitting and 
Receiving Apparatus. 


By A. H. HOWE. 


H E aerial is of the inverted L type and is supported 
by two 4oft. masts of the light tubular steel type. 
‘That the station is not troubled by local screening 

will be seen by the open character of the aerial system 

shown in the photograph in the title of this article. 

The general lay-out of the instrument itself is of 
unusual character, being built into an old French bureau ; 
an idea of the neat appearance obtained by this system 
is given by Figs. 1 and 4. Compactncss with adapta- 
bilty has been obtained by making use of the unit system 
of assembly. The units are screwed to wooden battens 


Fig. 1.—General view of the receiving and transmitting equipment. 


Fone RRA. See eee st Soom ad 
and external wiring from unit to unit is used. By this 
means it is possible to take out individual units and 
examine them for faults or to change from one arrange- 
ment to another for experimental purposes at a moment’s 
notice. 

The Receiver. 

The receiving portion of the station is shown in Fig. 4 
and also in the lower portion of Fig. 1. It consists of 
seven valves in all, and may be followed better perhaps 
by reference to the diagram given in Fig. 2 

A series-parallel switch controls the aerial tuning 
condenser, which is of o.0oo1f 
mfd. capacity. Direct- or 
loose-coupled circuit can be 
obtained by means of the 
‘ Tune-Stand-by ° — switch 
used in conjunction with the 
three-coil holder. 

The first panel consists of 
two high-frequency stages. 
Transformer coupling is 


used on these stages, either 
semi-aperiodic or tuned 


copper-wound type. The 
next panel is also a high- 


frequency amplifier, being a 
tuned anode unit. Arrange- 
ment is made to use any 


number of stages of high. 
frequency amplification or te 
couple direct to the detector 
by alteration of plugs in the 


respective grid leads. As a 
general rule, D.E.R. or 


D.F.2 type valves are used 
in both H.F. and detector 
positions. 
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Fig. 2.—The receiving circuit, -showing method of switching H.F. and L F, valves. 


The detector is followed by three stages of audio-fre- 
quency amplification. The number of stages of low- 
frequency amplification required is controlled by means 
of plugs and jacks. D.E.5 and L.S.5 type valves are 
used in these stages with transformer coupling. Pro- 
vision is made for a H.T. supply of up to 200 volts on 
the L.F. valves with a negative grid bias of up to 20 
volts. Arrangement is made to change over from the 
main aerial system to a smaller external aerial, or to an 
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Fig. 3.—Transmitting circuit and rectified A.C. supply connections. 
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indoor aerial or frame. In a simitar manner the earth 
system can be changed from one earth to another or to 
a ¢counterpoise. These changes are carried out by means 
of the large plugs and sockets shown on the extreme right 
of Fig. rı. This method of changing aerial and earth 
systems applies to both transmitter and receiver. 


The Transmitter. 

The transmitting circuit is shown in Fig. 3. The 
main supply is 220 volts A.C. at 50 cycles. Full-wave 
rectification is obtained by mcans of a 1,500-volt trans- 
former with a split secondary and two U.3 type valves. 
Smoothing is accomplished by means of the bank of con- 
densers and iron-core chokes shown in the diagram. The 
condensers are cach of two microfarads capacity, and the 
reason of the series-parallel arrangement shown js that 
difficulty was found in obtaining condensers at a reason- 
able price to stand up to full line voltage without break- 
ing down. After many experiments and numerous break- 
downs it was found that cheap ex-Government Mans- 
bridge condensers, used two in series, would meet the 
existing conditions. The chokes are of 10 henries im- 
pedance, but each has a low ohmic resistance. From 
reports received it would appear that this smoothing 
arrangement gave little or no A.C. component. 

The oscillator consists of either two experimental T.15 
valves (which have been made dull-emitting) or else two 
D.E.T.1 valves run in parallel. The modulator is an 
L.S.5 type valve or else a D.E.T.1A. 

The filaments of the two U.3 type rectifying valves 
are run off a small transformer with a secondary giving 
about ten volts, and insulated for 2,000 volts both between 
winding and above earth. The filaments of the oscilla- 
tors and modulator are run off a 6-volt 60-ampere-hour 
accumulator. In view of the need for accurate measure- 
ments in a number of the experiments carried out, first- 
class instruments have been incorporated in the set; the 
greater part of these can be seen at the top of Fig. 1.- 
These are all ‘‘ Weston ” instruments with the exception 
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Amateur Experimental Station 


of the ‘ Sullivan ’’ hot- 
wire ammeter for aerial 
current. ° The range of this 
instrument is o-1 amperes, 
and can be seen in the right- 
hand top corner. Next to 
this is the plate current 
meter of the transmitter ; 
this has a range of 0-100 
mifliamperes, and, like all 
the Weston instruments, is 
of the moving coil type. 
The other instruments in the 
transmitter circuit are the 
plate voltmeter with a range 
of o-1,500 volts and the 
microphone current meter 
with a range of o-100 or 
o-1,000 milliamperes. In 
the receiver circuit there is 
a plate current milliammeter 
with a range of o-25 milli- 
amperes and a plate volt- 
meter with a range of 0-250 
volts. In addition to these 
a Weston student’s model 
galvanometer is used for 
recording received aerial 


current, in conjunction with a crystal rectifier. 
three microphones, all of the solid back type. 
meter is an ex-War Office buzzer pattern with three ranges, 
covering from 100 to 2,900 metres; a home-made C.W. 
In conclusion, it must be stated that 


meter is also used. 


Where was that Station ? 

How often it happens that, b. 
picked up a distant and. elusive ns- 
mission, no record is taken of the con- 
denser setting and coils which obtained 
the marvellous result! Consequently. 
when we attempt to repeat the poo 
ance for the benefit of a sceptical friend. 
there is ‘‘ nothing doing.” To assist the 
listener in this plight, Messrs. Cart- 
wright and Ratray, Ltd., of Hyde. have 
published an extremely useful ‘‘ Radio 
Toning Record,” which consists of a 
stout cardboard folder bearing the names 
and wavelengths of the principal broad- 
casting stations, and ruled in divisions 
for the insertion of particulars of coils 
and condenser readings required for 
receiving each station. At the top of 
the card is printed the appeal: ‘‘ Please 
Don’t Oscillate ! ” 


o0o00 


An Igranic Dance. 

A jolly party of 500. including contin- 
gents from London, Birmingham, Man- 
chester and Leeds, attended the annual 
carnival dance of the Igranic Electric 
Co., Ltd., at the Café Dansant, Bedford, 
on January 15th. A large number of the 
dancers were in fancy dress, and 20 
valuable prizes were awarded by a special 
judging committee. 

16 


Fig. 4.—The unit receiver and, below, filament battery ammeter and voltmeter. 
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The wave- 


conclusion. 
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TRADE NOTES. 


Neutrodynes and Autodynes. 


North of England readers who are 
seeking a well-constructed neutrodyne or 
autodyne receiver may be interested to 
learn that the well-known manufacturers 
of technical instruments, Messrs. Dargue 
Brothers, Ltd., of Halifax, have opened 
a wireless branch and are specialising in 
the production of these instruments. 

Their range of receivers, distinguished 
in each case by the name ‘*‘ Simplon,” 
also includes two types of crystal set, a 
two-valve set, and a handsome four-valve 
tuned anode cabinet receiver. 


o000 


A Handsome “Gecophone ” Catalogue. 

Some interesting price reductions are 
announced in the new art catalogue issued 
by the General Electric Co., Ltd., Magnet 
House, Kingsway, London, W.C.2. This 
really handsome publication, printed on 
art paper, covers receiving sets, ampli- 
fiers, components, and accessories, and 
contains a useful abridged glossary of 
wireless terms and definitions. 


little D.X. work of outstanding merit has been accom- 
plished, but many important experiments in connection 
with low power dull-emitter transmitting valve design have 
been carried out at this station and brought to a successful 


New Premises. 

Owing to increase of business the May- 
wood Engineering and Electrical Manu- 
facturing Co., Ltd., late of Thurloe Park 
Mews, South Kensington, have been 
under the happy necessity of moving to 
more extensive premises. The company’s 
address is now: Maywood Works, 
Charles Street, Holland Park, W.11. 
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General Radio Co. Receivers. 

Messrs. General Radio Co., 235, Regent 
Street, W.1, send us particulars of their 
new two-valve broadcast receiver, Type 15. 
This receiver is of the one-control type, 
all tuning being effected by a single knob, 
and ranging from 250 to 2,400 metres. 
The component parts are mounted on a 
one-piece solid aluminium panel and base- 
board, and arranged to swing outward 
from the containing waluut cabinet so 
that every component is easily acces- 
sible. Price of receiver only (including 
royalty) £6 15s., or complete with valves, 
batteries, "phones, loud-speaker, and all 
accessories, £13 5s. This firm also 
manufacture the G.R.C.6 crystal receiver, 
£2 10s.; the G.R.C.501 single-valve re- 
ceiver, £9; the G.R.C.502  single-valve 
H.F. amplifier, £6 : the G.R.C.503 single- 
valve L.F. amplifier, £6; and the 
G.R.C.504 single-valve power amplifier, 
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-© SUPERHETERODYNE OSCILLATOR 
DESIGN: : 


Advantages of the Fourselectrode Valve as an Oscillator. 


By HAROLD H. WARWICK. 


HE general working of supersonic heterodyne re- 
ceivers is now widely understood, so it is not pur- 
posed here to describe all the processes involved. 

The object of this article is to deal with a particular 
portion of a supersonic arrangement, the portion that in 
the vast majority of instances presents the greatest 
difficulties. 

The fundamental principle underlying an arrangement 
of this nature is the decreasing of the original received 
high-frequency wave to a high-frequency wave of lower 
frequency, so that greater and more stable amplification 
may be obtained. This is arranged by generating oscil- 
lations locally and combining them with the original high- 
frequency oscillations, so that the two series of oscillations 
alternately add and subtract as they get into, or go out of, 
step, thus forming beats which will still be at high- 
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OF FILTER 
TRANSFORMER 
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a 


2.—Local oscillator circuit 
in common use in superhetero- 
dynes. 


Fig. 1.—The well-known tro- Fig. 
padyne system of connections. 


frequency if the difference between the two sets of oscil- 
lations be adjusted correctly. 

How, then, to generate these local oscillations? As- 
suming that the only practical method of performing this 
operation is by the use of a thermionic valve, it is first 
necessary to consider whether an entirely separate valve 
be used for the work or whether a valve, already doing 
certain work, may be cajoled into doing further work of 
a different nature. On the grounds of economy this latter 
method has something to be said for it, and a circuit 
known as the ‘‘ Tropadyne ” oscillator is given in Fig. r. 


The Tropadyne Oscillator. 


It is claimed that it is not a difficult matter to locate 
the nodal point at the centre of the coil L,, 
there is no energy transference to preceding circuits 
due to a potential difference between the tapped point 
and the filament. Practically, although it is by no 
means impossible to find the centre point or to locate it 
so nearly that fine adjustment may be made with the 
leak R,, it is certainly no easy matter. Apart from this, 
even if it be allowed that a valve can perform these two 
operations of rectifying waves of one frequency and 
A 26 


so that 


generating waves of different frequency at all well, it 
is unlikely that precisely the same filament brilliancy and 
plate voltage will be required for optimum results in each 
case. Also, during the course of operation, should it 
be desired to alter the amplitude of the generated oscil- 
lations by varying either the plate or the filament volt- 
age, rectification may be affected. Indeed, an impartial 
investigator will find that, for ease and simplicity of 
control of oscillation as opposed to rigid economy, a 
separate oscillator valve is unbeatable, provided its cir- 
cuits be well designed. 


The Use of a Separate Oscillator. 


Having now decided that a separate valve be used; an 
overwhelming number of valve circuits capable of generat- 
ing oscillations command attention, but many mav be 
at once dismissed owing to their failure to embody one 
or other of the following points :— 

(1) Free oscillation over a given continuous range. 

(2) Ease of control of amplitude of oscillations. 

(3) Few controls. 

No. 1 above is sufficiently obvious not to merit any 
further explanation. 

No. 2 may not be immediately clear, but a few 
moments’ thought will suffice to realise that, if an ex- 
tremely weak signal is being received, and the local valve 
generator is oscillating violently, the weaker oscillation 
may be damped right out. Conversely, if a signal is 
strong and local oscill S are too weak, maximum input 
will not be supplied to"the intermediate frequency ampli- 
fier and following apparatus, so that the fullest strength 
will not be obtained. Further thought will make it clear 
that both sets of oscillations should be comparable in 
intensity or amplitude, in order to make the best use 
of the energy collected from the ether. 
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Fig. 3.—An arrangement of coils L;, and L, (Fig. 2), which 
justifies fixed coupling. 
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Superheterodyne Oscillator Design.— 

= No. 3 deals with controls. Consistent with adequate 
control, as few variables as possible should be incor- 
porated, and it is not difficult to arrange for as few as 
three controls, a tuning condenser, variable coupling, and 
filament rheostat, but with. fewer controls trouble is 
encountered. 

A circuit in common use against which there is nothing 
to be said, except multiplicity of controls, is shown in 
Fig. 2. This embodies two moving coils, a variable con- 
denser, and filament rheostat, and is an arrangement from 
which many modifications have been evolved. Those 
adaptations that are of interest here are those which 
eliminate variables. 


Fixed or Variable Couplings ? 


The modified arrangements which have had even greater 
use than the original are those in which there is a fixed 
coupling between L, and L,, or L, and L, or L,, 
L,, and L,, and, admittedly, it is very straightforward ; 
but the question arises as to whether any or all of these 
are strictly justifiable arrangements in accordance with 
point (2) above. The answer is that the efficiency of the 
original arrangement, Fig. 2, is not approached except in 
a particular case when L, and L, are fixed, and this 
in such a circuit as Fig. 3. Here L, consists only of few 
turns of wire, so that maximum coupling is always 
required between L, and L,. 

In every other case there is good and sufficient reason 
why fixed coupling should not be used, and the simplest 
way of explaining this is to point out that the coupling 
L,, L, is used primarily to adjust the generated oscilla- 
tions and maintain them over a given range, whilst the 
coupling L,, L, is used to vary the energy transference 
from oscillator to receiver. There is no doubt that some 
degree of success may be attained with fixe] couplings if 

' H.F. CHOKE 
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Fig. 4. Fig. 5. 
Two forms of the Ulira-audion oscillator circuit. 


windings are well chosen, but it is impossible to cover 
any but a very short frequency range unless some other 
means is provided to control oscillation intensity. 


Filament Control of Oscillation. 


There zs another means, but it is not good. It is to 
adjust the filament brilliancy of the valve. Any person 
who takes the trouble to control oscillation by this means 
will find two things—firstly, that control is very bad; 
secondly, that at least one other adjustment has to be 
made to restore stability. This is because there is a 
particular optimum plate voltage for every degree of fila- 
‘nent temperature, so that a decrease in filament tempera- 
ture without alteration in H.T. voltage results in oscilla- 
hon hysteresis, or overlap. To put this right an attempt 
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may be made to adjust the H.T., but if there are only 
44 volt tappings, as are usual, the chances are thousands 
to one that an exact adjustment may be made. 

Out of all this comes the question as to whether the 
arrangement as given in Fig. 2, and its modifications as 
discussed above, are of real value, despite their con- 
tinued use in super-hets. 

The answer is, emphatically, No! 


For the moment let us ignore oscillation intensity con- 


trol and examine circuits that 
employ as little apparatus as 
possible to obtain oscilla- 
tions. 

Two simple circuits are 
given in l‘igs. 4 and 5. 

Fig. 4 shows a single 
oscillatory circuit comprising 
a coil, L, and condenser, 
C,, a tapping being taken 
from a point on_].. If de- Fig. 6. 
sired, L may be made up of 
two plug-in coils coupled together. The remarks ap- 
plicable to the operation of this circuit are very much 
the same as those applicable to the circuital arrangement 
of Fig. 5, which is even simpler than that of Fig. 4. 

This is really the De Forest Ultra-audion oscillating 
detector and one with which the writer has noticed some 
curious phenomena. 


H.F. CHOKE 


The Four-Electrode Valve Oscillator. _ 


The first point that made itself evident was that oscil- 
lation was much better over the lower broadcast band than 
on the higher wavelength; in fact, only with difficulty 
was oscillation obtained at a frequency of 150 kilo- 
cycles/sec. Below broadcast waves it was about as easy, 
or difficult, to procure oscillations as with such a circuit 
as that in Fig. 2, so long as the value of C, is kept low. 
No amount of manipulating would induce regeneration 
when the full 0.0005 mfd. capacity of the variable con- 
denser C, was placed in shunt with honeycomb induct- 
ance winding having 50 turns; 0.0003 mfd. was found 
to be a practical working maximum value. The next 
point discovered was that oscillations were just as easily 
developed with 10 volts H.T. as with 60 volts, although 
their intensity was much decreased, and it was afterwards 
found that oscillations could be kept up with no H.T. 
battery—that is to say, no potential on the plate other 
than that due to the drop across the filament battery. 
Naturally, the strength of regeneration under these con- 
ditions was not sulficient to overcome any but the very 
slightest damping external to the circuit L,C,, and a 
closely coupled coil stopped oscillation altogether. 

Now the discovery that a 3-electrode tube would oscil- 
late under these conditions was inestimable, for it was 
at once appreciated that if stronger oscillations could be 
produced, their amplitude might be varied by the filament 
brilliancy only, owing to the absence of an H.T. battery. 
To do this, a 4-electrade valve was requisitioned, and 
the circuit was adapted by connecting the inner grid, G, 
to either A or B; the connection to B was thought to give 
hardly appreciably better results than that to A, but in 
both cases oscillation was greatly facilitated. 

This result was due, of course, to the simple expedient 
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Supecheterodyne Oscillator Design.— 


of reducing the space charge, and the whole arrangement 
savours very greatly of Numan’s oscillator. 

Results with this arrangement were almost beyond ex- 
pectation, as oscillation control was perfect when a first- 
class filament rheostat was used. Variable coupling was 
used between L and the receiver coil, 
were found adequate for all stations that could be re- 
ceived except a B.B.C. station at a distance of some five 


miles. 


Similarly, Fig. 4 can be adapted. to suit a 4-electrode 
valve by connecting the inner grid to +L.T. and remov- 
ing the H.T. battery, but regeneration is not nearly so 


good. 


“From the foregoing it would appear that this arrange- 
ment (Fig. 6) is one of the simplest and most effective, 


London, S.W.18. 
(December 17th to January 18th.) 

Great Britain: 2QD, 2BL, 2KG, 2ST, 
2AQ, 20Z, 2VY, 5BV, 5UN, 50X, 5BT, 
5BY, 5TV, 5CP, SIS, 5VP, SPU, 5UL, 
6KJ, 6MB, 6TX, 6Q0, 6BO. Belgium : 
W5, Y5. France : SIA. 

(0-v-2. All above 150 metres.) 

A. G. Binnie. 
Burnham-on-Crouch. 
(January Ist to 17th.) 

Great Britain: 2AU, 2AYP, 2BGO, 
2BM, 2KT, 2MI, 2PX, 2QC, 28SV, 2UD, 
5AR, 5BY, 5GA, 5OY, 5QV, 5UL, 5UQ, 
5XW, 5ZG, 5ZR, 6HC, 6KA, 6QO, 6TX, 
6WQ. 
(O-v-1. All telephony.) 

R. C. Horsnell. 
Lowestoft. 


(January Ist to 20th.) ~ 

Great Britain: IRW, 2WZ, 5AG, 5KU, 
5KZ, 550, SUS, 5WV, 6DW, 6GW, 
61V, 6KB, 6KK, 6KO, 60G, 6YC, 6YD, 
6YK, 6YV, 6YX, 6ZM, 6ER. France: 
8JC, 8JYZ, 8JNF, 8BMAC, 8XP, TVX. 
Holland: A1Q, OCMV, NOSB, NOWB. 
Sweden : SMZQ, SMXU. SMTN, SMXT, 
SMVR, SMYZ, SDK, SKA. Denmark: 
TMT, 7BX, 7XP. Belgium: B2, G6, M2, 
S4, S5. Finland: S 2CQ, S2ND, S PH. 
Italy: IGN, 1AF, 1MV, 1RM, 1GW, 
18S. Germany: K WS, K PL, K W7. 
Spain: EAR10, EAR23. U.S.A. : 2ASM, 
U.S.8. “ Pillsbury.” Porto Rico : PR4SA. 
Yugo-Slavia: 7XX. Australia: 3BD. 


- Norway: LA 1A. India: CRP (Delhi). 
Chile: CH 9TC. S. Africa: 2AO, A6G, 
A6N. Palestine: PE 6ZK. Miscella-. 


neous: L 1JW, L 1AG. 
(0-v-1. All below 50 metres.) 
. P. L. Savage (G2MA). 
Harrow. | 


‘U.S.A. : 6VC, 6CQW, 6ASE, 601, 6J1, 


6DAG, 6SB, 6AWT, O6CFT, 6CAX, 
6CTO, 6BCS, 6KB, 6AMM, 7ADQ, 7UZ. 
Hawaii: NPM, FX1, 6BUC. Japan: 
GFUP, 1PP (‘phone). Canada: 4GT. 
Philippines: NUQG, NEQQ, NAJD, 
1HR, 1CW, IAW, 1FN, NIPM. China: 
NPP, FI8QQ, FI8LBT. South Africa: 
A4Z, ASE, ASX, ABN, ASB (all above 
on 40 metres). U.S.A.: 8CBI, 1UW, 
1ABJ, IRD, 2CTH, 2CXL, 2XI, 6XG, 
BAKS, 8AVL. QAOT. Canada: 1AR, 
2FO (all on 20 metres). 
T. A. and F. C. Studley. 
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as well as being, from a current consumption point of 


view, 


and oscillations 


the most economical oscillator unit available to 
the amateur who is looking for a circuit in which the 
disadvantages of the more usual oscillators are absent. 

It is a strange thing that the most troublesome portion 
of a supersonic receiver—the oscillator—has been, rela- 
tively speaking, neglected, or, if not exactly neglected, 
no serious attempt has been made to adapt the lesser-used 
valve generator circuits ; but, instead, games of trial and 


error in windings and couplings have been played, in 


Fig. 2. 


order to simplify the system shown diagrammatically in 


Therefore it is to be hoped that the remarks made in 


i this article will do something to stimulate the tendency 


designs. 
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London, W.1, 

(During January, 1926.) 

Great Britain: 2JJ, 2ZA, 2XV, 2FM, 
2GO, 2WJ, 2AKG, 2SZ, 20D, 2UN, 
2BGO, OMA, 2NM, 2VL, OSH, 2SV, 
2QM, 2KF, 2DS, 91H, 2LZ, occ, 21A, 
2ZB, 2VG, 2PO, 2BZ, 2XP, 2MI, 2vQ, 
2LF, 2BM, ovR, 2EK, 2FK, 2DR, 5MB, 
5MA, 5ZA, SEF, 5KU, 5KZ, 5YK, SLF, 
5WV, 5JW, 5NW, SHA, BXY, 5WQ, 
5HS, 5TZ, 5GW, SRB, 6YC, 6BT, 60G, 
6DA, 6DW, 6PG, 6LJ, 6Y V, 6YU, 6TM, 
60P, 6QB, OME, 6FT, 6TX, 6VP, 6TI, 
6LB, 61V. Ireland : QIT, 6YW, 61B. 
France : 8IL, 8EU, 8MJM, 8UT, '8LP2, 
8NN, 8JN, 8TV, 8ER, '2JR, 8GRA, 
8CG, 8EF, 8HU, 8NA, 8FN, 8RBP, 
8XH, 8LZ, 8ÉX, 8PEP, sUWA, 8BDY, 
8LX, 80M, 8LDR, SD, 8RRR, 8TVI, 
8Sss, 8XP, 8WW, 8JRK, 8RM, 8AR, 
8DS, 8AWI, 8ML, 8PKX, 8WKY, 8IP, 
8HM, 8DV, 8HFD. Germany : : Q2, Q5, 
LO, L4, Y8, 1UZ, 2HR, 4FR, 4LD, 
APF, . 4LV, 4GA. Belgium : B2, C5, 
C22, D4, E9, 08, P7, K5, S1, S2, U5, 
Z1, Z22, 4RS. Holland : OAT, OAW, 
OGA, OPX, OWC, OKV, ORO, OPM, 
OGN, OF3, PCLL, 2PZ. Sweden: 
SMVG, SMXU, SMUF, SMWQ, SMZS, 
SMWT, SMWU, SMWS, SMXT. Italy: 
1K A, INC, 1AM, 1LP, 1AY, 1BW, 1GW. 


Finland: 2CQ, 2ND. Portugal: 1AF. 
Switzerland: QFR.. Spain: EAR20, 
EARI3..§ Denmark: 7ZM. - U.S.A.: 


1AKZ, 1AAO, 1BK, IRTN, 2ACS, 2CJJ, 
20K, 2AB, 2XAF, 2XAC, 3JW, 3AHL, 
8GZ, KDKA, WIZ, WIR, WQO. Brazil : 
1AB. Porto Rico: 4KT. New Zealand : 
1AC. Unknown: 9CH, 1LX, 8BD, 4J, 


GBZ2AF, NBA, FW. M. Williams. 
(O-v-1 on 30-100 metres.) 
Birmingham. 


(January 17th to 21st.) 


Great es 2CC, 2FM, 2GY, 21H, 
21T, 2MA, 2N , 20D, ZPC, 2XY, 5PM, 


G6, J9, S6, 4RS, Z1, D4, S2. 


to break away from conventional but inefficient oscillator 


SKS, 5KZ, 5SZ, 5WQ, 6JO, 6NF, 6RJ, 
6RY, 6TD, 6YU. France: 8CR, 8HU, 
8IX, 8JN, 8NA, 8NN, 8WW, 8HSF. 
Germany : I2, S2. Finland : TNT, 2CO. 
Italy : LAF, 1AY, 1BW, 1GN, IRW. 

(0-v-1. Small indoor aerial. On 38 to 
100 metres.) 

K. R. Brecknell (G2AH H). 


South Normanton, Derbyshire. 

(January 27th to 29th.) 

Portugal: P1l1AF. Spain: EAR6, 
EAR21, EAR22. Sweden: 1GW, NN? 
SMXR, SMSR, SMXX, SSM. Norway : : 
LAIA. Germany: POW. Holland : 
OHB, NPC2, OMS, NOST, OGG. 
France: 8AIX, 8CDJ, 8DP, 8GEP, 
8GL, 8HS, 8KIR, 8JT, 8JR, 8JB, 8JN, 
8JNF, 8IDR, 8IP, 8NA, 8NN, 8PKX, 
8PEP, 8PY, 8RZ, 8WW, 8RBP, 8USS, 
8UWA, 8ROY, 8YOR. Palestine: PE- 
6ZK, 6YX. Africa. O-A6N. Belgium : 
India : 
CRP. Canada: 2AZ. U.S.A.: 1AB, 
1ARF, 1AFY, ARM, AWY, IACI, 
1ADF, 2AWF, 1AXA, 1ADS, 1AY, 
6ARF, 1BHS, 1BV, 1BIG, 4ME, 4RM, 
1RD, 1RF, 9EG, 6KX, 3KA, 1VC, 2ND. 
Great Britain: 2MX, 2FK, 2SD, 20X, 
2SW, 2VN, 2DX, 2WJ, 6VP, 6YI, 
6NA. Various: OCDJ, OCTU, MAROC, 
GHS, GCS, NORP, 3BMS8, 1WT, PT2. 

(0-v-1. Indoor aerial. 25 to 50 metres.) 

H. Bishop. 
Hammersmith, W.6. 

(December and January.) 

India: HBK, CRP. Palestine: 6ZK, 
6YX. Brazil: 1AB, 1AF, 1IA, SQ1, 
PT1, AABZ, 5AB, 1AC, 1AP. Argentina : 
FH4, BAI. Porto Rico: 4JE, 4UR. 
Canada : 1AR, 2BE, 2BG. Egypt : GEH. 
Australia: 3BD, 3EF, 2YI. New 
Zealand : 4AR, 4AC, 2AC. French Indo- 
China: FI8QQ. South Africa: A3Z, 
A4Z, A6N. Philippine Islands: 1HR. 
Mesopotamia : 1DH, GHB. Spain: 
EAR23, EAR22, EAR21. Germany : 
KW7, KXH, KPL, KW3. Norway: 
LA4Z, NW3K, NW3Z. China: NEQQ. 
Finland : 2CO, INA, 2NX, 3NX, 2NM, 


2ND. Russia: NRL, 1FL. Japan: 
1PP, 1AA. Java: ANE, ANF. 
Morocco : FW, 8VX, MAROC, 8EV. 


Italy: 1AY, 1AF, 1CO, IMT, 1RM, 
IGW. U.S.8. Scorpion : NTT (in the 


Adriatic). Yugo-Slavia: OK1, 7XX. 
(0-v-1.) H. E. Whatley. 
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News of the Week in Brief Review. 


RED RADIO. 


A Moscow message states that the Exe- - 


cutive Committee of the Communist Inter- 
national has elaborated a project for using 
radio as a propaganda medium. 


0000 
NOT A LUXURY. 

The French Wireless Union, in a vehe- 
ment protest against proposed new 
“luxury” taxes on wireless apparatus, 
points out that wireless is by no means a 
luxury, 90 per cent. of the sets belong- 
ing to modest emplovees and workers. 


ž 00900 . 
NEW VIENNA BROADCASTING 
STATIO 


The announcement of the’ completion of 
a new broadcasting station—stated to be 
the second most powerful in Europe—-has 
been made by the Austrian Broadcasting 
Company. The new station, which is 
situated at Rosenhugel, near Vienna, is 
transmitting on the temporary wavelength 
of 590 metres. | 

o0006 
NOT PAYING THE PIPER. 

Dissatisfaction is expressed by Mr. 
Walsh, Minister of Posts and Telegraphs 
in the Irish Free State, in regard to the 
number of wireless licences taken ont up 
to the present. A total of £2,900 has 
been received in hcence fees, including 
£1.300 fiom the Dublin area. 

The Dail has already agreed to an esti 
mate of £14,385 for continuing the broad- 


“casting service from the Dublin station. 


0000 

SPANISH TRANSATLANTIC FLIGHT. 
The successful Transatlantic seaplane 
flight from Spain to South America, 
accomplished by the Spanish officers, 
Major Franco and Captain Ruiz Alda, ts 
of definite interest to wireless amateurs. 

Captain Alda, who acted as observer 
and wireless operator, is a recognised 
wireless expert in his own country. The 
equipment carried consisted of a Marconi 
A.D.6 aircraft telephone transmitter, to- 
gether with a direction finder. Prior to 
the flight arrangements were made by 
the Marconi Company for ite affiliated 
companies in South America to estab- 
lish touch with the aeroplane when 
approaching the coast and during the con- 
tinuance of the flight from Pernambuco to 
Buenos Aires. 


6 


BROADCASTING AND THE ‘IDEAL 
HOME.” 


Among the attractions at the Daily 
Moil Ideal Home Exhibition, to be held 
at the Olympia, London, from March 2nd 
to 27th, will be glimpses behind the scenes 
in broadcasting. The B.B.C. will erect 
a special Olympia studio, and on Tues: 
days and Saturdays, from 4 to 7 p.m., 
the 2LO programme will be actually 
broadcast from the Ideal Home Exhibi- 
tion. 


BROADCASTING VALVES OF TO-DAY. 
A few of the 64 ten—kilowatt valves in 
use at WJZ, the Fag part broadcasting 


station at Bound ook, N.J Note the 
elaborate water-cooling arrangemrent. 


HAVE YOU HEARD ICELAND ? 


Working on a wavelength of 450 metres, 
the new broadcasting station at Reykjavik, 
Iceland, is understood to be conducting 
test transmissions nightly at 11 o'clock 
(G.M.T.). Reykjavik is approximately 
800 miles from Great Britain, and as the 
station employs a power of only 500 
watts any British listener who picks up 
the transmissions may be justifiably proud 
of his receiver. 


WIRELESS AND THE HAIRLESS. 


An outbreak of baldness among the 
male population of Kittaning, Pa., has 
been ascribed to the effects of the power- 
ful transmissions from KDKA, 35 miles 
distant. We knew there would be a 
* snag ’’ in this short-wave business, 


oo0s90 
RUSSIA HEARD IN INDIA. 

An enthusiast in Calcutta has reported 
that he has been receiving almost nightly 
the programmes from RDW, the Moscow 
broadcasting station, working on 1,450 
metres. Considering that- RDW employs 
a power of 12 kW., there should be no 
great difficulty in hearing it in this 
country. 

Qa000 


LOUD-SPEAKER EXPERIMENTS. 


At the next ordinary meeting of the 
Radio Society of Great Britain, to be 
held at the Institution of Electrical Engi- 
neers on February 24th, Professor E. 
Mallett, M.Sc., will deliver a lecture 
entitled ‘‘ Some Loud-speaker Experi- 
ments.” l 

OOGO 
THE PERFECT WIRELESS ENGINEER. 

The perfect radio engineer of to-day 
requires an extraordinary number of 
qualifications, according to Dr. J. H. 
Dellinger, of the United States Bureau 
of Standards. 

Speaking at the first annual convention 
of the Institute of Radio Engineers, Dr. 
Dellinger remarked of the radio engineer 
that he must be “an electrical engineer, 
a physicist, a mechanical engineer, an 
expert on accounts, a musician, and last, 
but not least, a diplomat.” 


o0u090 
BINDING CASES. 

Binding cases and indexes are now 
ready for the volumes of 7'e Wireless 
World and Experimental Wirelese com- 
pleted in December last. 

The cosu of binding case and index for 
The Wireless World is 2s. 10d., post free. 
For Experimental Wireless the index 
separate is 7d. post free, binding case 
separate 3s. 3d. post free, or together 
3s. 9d. post free. These are obtainable 
from the publishers, Iliffe and Sons Ltd., 
Dorset House, Tudor Street, London. 
E.C.4. 
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GERMAN WIRELESS PICTURE 
TRANSMISSIONS. 


Experiments in the transmission and ` 


reception of photographs by wireless are 
being conducted between the Telefunken 
station in Berlin ànd the physical 
laboratory at Leipzig University. 

oooo 


WIRELESS TO BULGARIA AND 
YUGOSLAVIA. 


A new Marconi service has been in- 
aughrated for the exchange of messages 
between Great Britain, Bulgaria and Yugo- 
slavia. High-speed automatic duplex 
apparatus is used. 

0000 


LACK OF “PEP.” 

“ For the physical as well as the mental 
welfare’’ of the girl students, President 
William Wesley Guth, of Goucher Col- 
lege, Baltimore, is. reported to have 
banned the use of wireless sets in the 
college. 

Dr. Guth explained that radio was 
responsible for late hours and consequent 
loss of efficiency and ‘* pep.” l 

o000 


D.F. ON CANADIAN LAKES. 

Successful tests have been carried out 
with direction finding equipment installed 
by the Canadian Marconi Co. on the 
steamer Gleneagles, which is engaged on 
passenger service on the Great Lakes, 
Ontario. During the coming navigation 
season the system will be operated in con- 
junction with lake-shore stations. 


oo00 


WIRELESS FOR THE BLIND. 

A praiseworthy scheme for distributing 
spare wireless sets to blind people is 
being set afoot by The Daily Express, in 
co-operation with the National Institute 
for the Blind and the Wireless Leayue. 

Readers desirous of helping in this ex- 
cellent movement should send their 
spare sets or apparatus direct to the 
Secretary-General, National Institute for 
the Blind, Great Portland Street, Lon- 
don, W.1. 
League have agreed to undertake the 
installation of the sets in the homes of 
the blind in different parts of the 
country. a 

Outa 

FLOATING LABORATORY NO MORE. 

A severe loss has been sustained by 
members of the Société Française d’ Etudes 
de T.S.F. by the sinking of their wireless 


equipped launch, the Commandant 
Tissot. This unhappy accident occurred 
last month, when the Commandant 


Tissot, which was moored in the Quai de 
Tokio, Paris, was struck by floating ice. 
Believed to be the only floating wireless 
laboratory owned by amateurs, the 
Commandant Tissot was equipped with 
a collection of apparatus which will be 
difficult to replace. In an appeal for con- 
tributions, however small, towards the 
replacement of their loss, the Society 
vints out that. the work carried out on 
the vessel had evoked the interest of all 
amateurs, especially in America. Com- 
munications should be addressed to the 
Secrétariat General, 12, rue Hoche a 
Juvisy-sur-Orge (S. et O.), France. 


A 30 


Members of the Wireless | 


Wireless 
| World 


**SOMETHING SPECIAL.” 

For stealing an accumulator through a 
hole in the wall of a garage, Baden Powell 
Chetwood was fined „30s. at Ellesmere 
(Salop). He admitted that he had wished 
to hear “something special on the 
wireless.” 

oo0o0o0 
U.S. BROADCASTING LICENCES 
WITHHELD. i 

Owing to the present congestion of the 
American ether the U.S. Department of 
Commerce is discouraging the erection of 


new broadcasting stations. For -the 
present no new licences are being 
granted. nis 2 

0000 : 


_ DANCE BAND ECONOMY. 
Owing to the comparatively high cost 
of dance bands, the Smethwick Borough 
Council proposes to instaH a broadcast 


conventions. 


FEBRUARY 177th, 1926 


PERMANENT WIRELESS EXHIBITION. 
-` With the idea of running a permanent 
exhibition and market of every kind of 
wireless part, a company has been formed 
in New York to be known as the Radio 


‘Centre, Inc. 


Sound-proof booths will be installed, 
and there will also be a library, reception 
room, and a-hall for trade gatherings and 


o000 
RADIO IN WRANGELL ISLAND. 

Wireless is to play a part in the colon- 
isation of Wrangell Island, the barren 
piece of land off the north-east coast of 
Siberia. The Russian Government in- 
tends to send ten families of Eskimos to 
form the nucleus of the future population. 
The settlers are to be kept in touch with 
the outer world by wireless and a new 
station is shortly to be erected. 


WIRELESS TELEPHONY AT SEA. 


Shannon has exchanged 


`u Reindeer,” when the vesscl was 70 miles out in the Channel. 


Mr. Derek Shannon, of Sutton Coldfield, with his 
duplex telephony transmitter and receiver. As described in our issue of last week, Mr. 


telephonic conversation with the operator of the s.s. 


The fand station was 


situated at Guernsey. 


receiver and a loud-speaker in the local 
assembly hall to provide music for small 
dances. 
0000 

AIRCRAFT WIRELESS MECHANICS. ` 

The Air Ministry invites applications 
for five hundred vacancies for aircraft 
apprentices between the ages of 15 and 
16}, providing training for several trades 


including that of wireless operator- 
mechanic. Enquiries should be addressed 
to the Royal Air Force (Apprentice 


Department), 4, Henrietta Street, W.C.2. 
ooco 
BRITISH WIRELESS EXPORTS. 


During 1925 the British wireless indus- 
try exported goods tu the value of 
£1,335,087, according to interesting 
figures given in The Wireless Trader, 
which justly remarks that a tota! annual 
figure of one-and-a-third millions is one 
that an industry scarcely three years old 
can view with satisfaction. 

The highest figures relate to Japan, to 
which goods were exported to a value of 
over £200,000. Australia purchased an 
almost equal quantity. European coun- 
tries appearing high in the list are 
Holland, Spain, Italy, and Denmark. 


TRANSATLANTIC TELEPHONY FROM 
RUGBY. 


As was recently predicted, the en- 
gineers at the Rugby high-power station 
have lost no time in establishing wire- 
less telephonic communication with the 


United States. 


On Sunday, February 7th, conversation 
was successfully carried on between the 
Rugby station and Long Island, New 
York, where a powerful transmitter has 
been installed by the American Telephone 
Company. 

The trial lasted throughout the day, 
in broad daylight, and during the whole 
time speech was maintained with greatest 
ease and clearness. 

That the problem of privacy has been 
solved is doubtful, in view of reports 
from amateurs in the Midlands that they 
picked up one-way conversations. 

The tests were, of course, purely ex- 
perimental, and although the results 
exceeded the expectations of all who 
participated, it is felt that further pro- 
gress must be made before telephone con- 
versation with America is made available 
to the general public. 

No details are available regarding the 
wavelength uscd during the transmissions. 
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Headphones 


|: is only with the aid of a good pair of headphones, 


such as those by A.J.S., that you can do real justice to 
your receiver. It is surprising what people miss who 
try to search for stations. with a loud speaker. Undoubtedly 
the best procedure is to tune in with headphones till 
the best results are obtainable, then switch over. 
A.J.S. Headphones are unique in many respects. First of all they are 
ultra-sensitive, they are comfortable to wear by ladies or gentlemen. 
_ There is nothing grotesque in their appearance, as their lines follow the 
contour of the head. There are no adjustment screws to get lost or 
damaged, yet they are easily adjusted. When once the correct setting 
has been found, they “stay put ” until such time as a fresh adjustment 
is required, and they do not flop about when removed from the head. 


Price per pair 20/- 
A.j.S. Loud Speakers should be used when it is desired to obtain the very best 


acoustical results for your receiver. On demonstration you will find’ them 
difficult to beat, either for purity or by overloading. 


Prices from 35/— Fully described in Publication No. 118. 


AJP 


A. J. STEVENS & CO. (1914) LTD, 
RADIO BRANCH, WOLVERHAMPTON. 


Telephone : 1748 (7 lines). Telegrams: “ Reception, Wolverhampton." 


LONDON SHOWROOMS : 122/124, Charins Cross Road, W.C.2. 


Telephone: Regent 7161-2. Telegrams: “ Ajayessco, Westceát, London.” 
GLASGOW SHOWROOMS: 223, St. George’s Road, Glasgow. 
Telephone: Douglas 3449. Telegranw: “Reception, Glisjow.”’ 


PP SSSSKA SSS SHSSSSASSHSHSHSSSHSSSHSSHSHKSKSHSSEHHCHOSSHOSCHOSEECHRESCSSCESSCESCESCSHCCASCECHAAGA GEGHGECEaGeccaaess 
A. J. STEVENS & CO. (1914) LTD., 
Radio Branch, Wolverhampton. 


Please send Publication No. 118, describing Loud Speakers and Headphones, 


: Models with 
: wood flares in 
: Mahogany orJak,. 
: Beautiful Repro- 
> ducers. 


Address ice Caw a rena s Ean ene RATS e bE wets aw a4 owes Gea E : £4.15-0 : 


= 
= 


ISSUED BY THE PUBLICITY DEPT. A.J.S. 


13 Advertisements for “ The Wireless World ” are only accepted from firms we believe to be thoroughly reliable. 431 
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Life-like 
Reproduction 


‘The GECOPHONE Transformer will 
better any set. It provides that long- 


&» jë. | h 
uj 
elisie factor, even amplification over the 


ce fact: even aplication oer th Ali Ka 


ms music Pe natural speech within i 
the reach of any good loud speaker. Fit 
it and hear the difference ! 


jie 


$ 


GECOPHONE 


(Registered Trade Marh, 


Low Frequency ER 


-TRAN SFORM 


High insulation between primary and RATIO 2 to 1. Recommended for use 
secondary assures maximum amplifica- ith RAM in ae ath ‘eines, such as 
tion. High inductance primary gives oa aa 2 
even amplification, A drawn-metal Sar P RICE 2/ 6 
- case containing the whole provides RATIO 4 to 1. Recommended for use 
with low im pedance vee such as . 


adequate shielding and prevents OSRAM t POEA 
magnetic interaction. Moisture-proof rDE6 T pe 25/- 
wireless dealer sells itl 


coils. Conveniently marked and 
placed terminals. Your 


? The G.E.C.—your guarantee 


Adul. of The General Electric Co., Lid., Magnet House, Kingsway, London, W.C.2. 


A32 Mention of ‘ The Wireless World,” when writing to advertisers, will ensure prompt attention. 
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a A Need Supplied ! 


2-VOLT VALVES 
Giving a G-Volt Result 


1 © OsramDE2 © 


=g = SET Filament Current Consumption at 
i 1-8-Volts 


=| The irodai of DE? H.F. and L.F. OSRAM VALVES marks another big step in 
= radio progress, and one which will be welcomed by every wireless user. The most 
severe. practical tests have proved conclusively that it is possible to get the same volume 
and tone from these new 2-volt OSRAM VALVES as from many valves requiring 4 or 
6-volt accumulators. The use of D.E.2 OSRAM VALVES means that accumulator 
expenses are halved or reduced by one-third for the same, if not better, results. 


D.E.2 H.F. and LF, OSRAM The electron emission of the D.E.2. 
VALVES are developments from L.F. OSRAM VALVE is exceed- 
the well-known and popular D.E.R. ingly liberal, and, as the internal 
class, but possessing better charac- _ resistance is markedly low, the D.E.2 y 
WA 

A 


UTERA 


^i; 


l 


Ke? 


ou 


pF 


eT” 


—< 


teristics, a third of the current _ L.F. proves a most sensitive Detector 
consumption and the same immunity for picking up distant stations. The | 
from possible destruction by over- anode current it passes also makes i) 
running. You cannot over-run this type excellent as an L.F. amplifier 
the D.E.2 with a 2-volt accumulator 
and a standard 5 ohms filament 
resistance. 


‘a OP 
= 


pe ae Ot 


for providing full mellow tone and 
plenty of volume. 


The D.E.2 H.F. OSRAM VALVE 
is specially designed to provide the 
utmost sensitivity to weak signals 
‘when used in the H.F. stage ; and in 


a 
oe 


Users of 4 or 6-volt accumulators 
can, by arranging the cells in 
parallel, make their accumulators 


E 


8 
> 
1 


last two or three times as long 
on one charge and still get the 
same volume and purity. 


addition gives surprisingly increased 
volume in a choke or resistance- 
coupled amplifer. Use a D.E.6 
OSRAM VALVE in the last stage. 


CTs 


||  D.E.2 H.F. and L.F. OSRAM VALVES For 2-volt cee rica eae combination is 
= employ the latest form of thoriated tungsten the D.E.2 H.F. as H.F. Amplifier, and D — 
Se flament, which ensures a steady and lasting L.F. as Detector and L.F. Amplifier, with s= 


qe 
4 
ts 


y 


emission throughout a long, useful life. the D.E.6 OSRAM VALVE as Power Valve. 


TO nom 
LES 
AAT 


4. 

) 

f _. Characteristics Characteristics 

G aF dupe LF. Type 

Filament Volis .. 1:8 

Filament Careil oe 0-12 fla Asie ee aac 3 
Anode Volts .. .. 40/120 ies 
Impedance 45,000 ohms Anode Volts -. 20/80 
Amplification Factor .. 12 Impedance .- 22,000 ohms | 


Amplification Factor .. 7 


Price 15/6 each for Broadcasting Price 15/6 each 


THE G.E.C.—YOUR GUARANTEE. 


ASSOC <TD 


Adti. of Td Cobia Ehari Co: Lid., Magnet House, Kingsway, London, W.C.2. 
Advertisements for “ The Wireless World ” are only accepted from firms we believe to be thoroughly reliable. A33 
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Try the coil that 


Every listener who has tried the new 
LEWCOS Coil is talking about the 
difference it makes. Some say that this 
coil in the. blue box is as different from 
ordinary coils as “ Glazite ” is from the 
old connecting wire. 


The Lewcos Coil embodies high electrical 
efficiency with great mechanical strength. 
It gives extremely fine tuning and, having 
an exceptionally low high frequency 
resistance, increases signal strength. 


Try the LEWCOS COIL for yourself— 
it makes all the difference! Your radio 
dealer stocks or can obtain this new coil. 


The LONDON ELECTRIC WIRE 
COMPANY & SMITHS, LTD. 


Manufacturers of Glazite Connecting Wire 
a a e e a ge 


Playhouse Yard, Golden Lane, London, E.C.1 


guarantees 
quality’. 
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Trouble-free building 
the Ezi-Wiring Way 


All wireless amateurs want a trouble-free 
set. By means of ‘‘ The Wireless World ” 
EZI-WIRING Series, the difficulties and 
trials of home-construction are banished 
for ever. 


These volumes give you complete working 
instructions, detailed measurements and 
explanations of the components necessary 
for building a highly-efficient set at a very 
moderate cost. A FOUR-COLOUR 
WIRING DIAGRAM enables you to build 
the set without any possibility of incorrect 
wiring. 
No 1 A Three-Valve Portable Receiver : by Hugh S. 
Pocock. This receiver can be used in any 


situation with a temporary aerial or with the 
frame aerial incorporated in the recciver itscif. 


No 2. A Three-Valve Receiver: by F. H. Haynes. 
The tuning arrangements of this receiver are 
self-contained. All the B.B.C. Stations are, 
therefore, within the range of this receiver when 
used in conjunction with an outdoor aerial. 


No. 3. A Two-Valve and Crystal Reflex Receiver : 
by W. James. Reflex Receivers are capable of 
giving a very high degree of amplification per 
valve. This two-valye and crystal reflex 
receiver, unlike many reflex receivers, will be 
found perfectly stable in operation, and will be 
capable of giving loud-speaker strength within 
a radius of thirty miles of a main B.B.C. station. 

No. 4. A Four-Valve Combination Set: by W. James. 
A four-valve receiver of this type is ideal for 
general reception both with telephones and a 
loud speaker Switches are provided so that 
two, three, or four valves may be used at will. 
A entirely new principle is used to cut out the 
H.F. valve, no switches being employed. 


Obtainebic fromthe publishers of © The Wireless World”: 
ILIFFE & SONS LIMITED, 
Dorset House, Tudor St., 
LONDON, E.C.4 


EZI-WIRING 


mW? EZI-WIRING Seres Nol © 


Many other 


By HUGH S-POCOCK books for the 

PRICE: A THREE VALVE -} home constructor 
| are published by 

2/— net PORTABLE | “The Wireless 


REC E IVER l World.” A fall 


| list will be sent 


=e SALE ' bus nt INSTROGTH INS you FREE on 
2/2 FMS i> WORKING DRAWINGS REQUEST, 
t U M. 2- NET 7 £ mre - a z 
o e E Sees 
W.W.6 


Mention of “ The Wireless World,” when writing to advertisers, will ensure prompt attention. 
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Secretaries of Local Ctubs are invited to send in for publication club news of general int>rest. 


A Good Start ! 

No fewer than eighty persons have 
already been enrolled for membership of 
a new radio society which is being formed 
at Teignmouth, Devon. The inaugural 
meeting was held on February llth. 

There is every indication that the 
society will continue to grow, and all 
amateurs will wish the new venture every 


success. The hon. secretary (pro. tem.) 
is Mr. A. L. Rose, Leicester Hopse, 
Teignmouth. i 


oo0oo0o0 


L.F. Amplification Problems. 

The difficulties associated with the use 
of L.F. amplification were dealt with 
In an interesting lecture given recently 
before the Southport and District Radio 
Society by Mr. A. Hall, A.R.C.Sc. 

_A successful demonstration was given 
in Which remarkable amplification was 
obtained with very few valves. 


The hon. secretary is Mr. T. G. 
Sorry, 67, Virginia Street, Southport. 
0000 

A Radio “ Dinner.” 


The first dinner of the ‘ Ovlander 
Radio Fellowship ° was held, with great 
success, at the Oglander Hotel, E. Dul- 
wich, on February 4th. An excellent 
repast, provided by Mr. C. L. Wright, 
was followed by a musical programme 
which was much appreciated. 

The Fellowship, which meets every 
Wednesday at 8 p.m., has a number of 
Vacancies for membership. Applications 
should be addressed to the hon. secre- 
tary, J. L. Sewell, 25, Wingfield Street, 
Peckham, S.E. 


oooo0 


Why Oscillatory Circuits Oscillate. 

The above title was chosen by Mr. J. F. 
Stanley, B.Sc., when he addressed an 
interested gathering of members of the 
Northampton and District Amateur Radio 
Society on Monday, January 25th. 

Mr. Stanley made good use of physical 
analogies to explain the phenomena of 
electric circuits, referring to the two 
properties, inertia and elasticity, which 
Were necessary for the physical oscilla- 
tion or vibration of any body. An 
ingenious experiment was performed 
showing exactly what happened when a 
condenser was charged and discharged. 
and how this phenomena corresponded 
with elasticity in a physical object. An 
interesting discussion followed on various 
technical points which had troubled the 
members, and Mr. Stanley supplied much 
useful information. 

The hon. secretary is Dr. D. S. 
Steward, Regent Square, Northampton. 


oe 


Wireless at Worthing. 


An encouraging report was read by the 
hon. secretary at the First Annual Meet- 
ing of the Worthing Wireless Society on 
January 26th. 
been in existence for only seven months, 
now has a membership of 78. 

One of the most noteworthy activities 
during the year has been the supervision 
of the installation of wireless apparatus 
at the Worthing Hospital. 


: t 
: FORTHCOMING EVENTS. 
WEDNESDAY, FEBRUARY 17th. 
Mabjfar Wireless Club.—Dis_warion crening, : 
to be opened by Mr. H. H. Stanfield, : 
Barnsley and District Wircleas Association, : 
~-At p.m. At 22, Market Street. 
Simple calculations, 
Muswell Hill and District Radio Society.— 
At 8 pm. At St. James's Schools, 
Fortis Green, N.10. Lecture: “ Valve 
Characteristics,’ by Mr.. Hirschfield, 


B.Sc. 

Edinburgh and District Radio Society.— 
At 117. Georg: Strect.® Lecture: “Lhe : 
Unodyne Recciccr,” by Mr, A. P. Taylor. > 

Tottenham Wirclers Society—At 8 pm. At 
10, Bruce Grove. Lecture and demon- 
ten by Mr. Lucy, of S. G. Brown, 


THURSDAY, FEBRUARY tth. 


Golders Green and Hendon Radio Society. 
—At 8 p.m. At the Club House, Willi- 
field Way, N.W.11. Debate with demon- 
stration: ''Superheterodyne versus Neu. 
trodyne,” to be opened by Mr, J. Ul. 
Reeves, M.A, 


FRIDAY, FEBRUARY 18th. 


Sheffield and District Wireless Society.— 
At 7.30 pm. At the Department of 
Applicd Science, St. George's Square. 
Experimental work. (4) ‘ Taking Char- 
acteristic Curves.” 


«qseescocece 


MONDAY, FEBRUARY 22nd. 
Royal Society of Arta.—At 8 p.m, At John 
Street, Adelphi, London. W.C.2. 


Cantor lecture by Dr. G. W. C. Kaye, 
O.B.E.: “The Production and Measure- 
ment of High Vacua ” (11.). 

Swansea Radio Society.--Freak set night. 


WEDNESDAY, FEBRUARY Mth. 


Radio Society of Great Britain.—Ordinary 
meeting. t 6 p.m. (tea at 5.30). At 
the Institution of Electrical Engineers, 
Savoy Place, W.C.2. Lecture: * Seme 
Loud-speaker Experiments,” by Prof. E. 
Mallett, M. Se. 


Power Transformers. 


The problems met with in the design 
of commercial transformers were dealt 
with by Mr. L. H. Crowther, A.M.L E.E., 
lecturing before the Sheffield and District 
Wireless Society on January 29th. Of 
special interest were the particulars given 
by the lecturer of the design, construction 
and performance of a 200-watt 200/2,000- 
volt transformer built for his transmitting 
station, G2LH. A comparison of the cal- 
culated and measured losses showed a very 
close approximation and an overall effi- 
ciency of 86 per cent. ! 


The Society, which has . 


All photographs published will be paid for. 


Hon. Secretary : Mr. T. A. W. Blower, 
129, Ringinglow. Road, ‘Sheffield. 


' 0000 
The Social Side. 
The wisdom of paying attention to the 


social side of club activities is being 
recognised by the Ipswich and District 


` Radio Society, who announce that a club 


dinner is to be held on Friday, 
February 26th. 
An ‘‘exchange’’ night has been 


arranged, and members who have un- 
wanted apparatus for disposal will have 
an opportunity of parting with it on 
advantageous terms. 

0000 


Wireless in the Home. 


A clever film entitled ‘‘ The English 
Home and Radio” was exhibited by Mr. 
D. Barbrook on his portable cinemato- 
graph before the Ipswich and District 
Radio Society on Monday, February Ist. 
The film depicted the introduction of a 
broadcast receiver in a typical English 
home, the pleasure it gave, and, later, 
the insatiable curiosity of ‘‘ Johnny,” the 
boy of the family, who demanded an 
explanation of ‘‘ how it worked.” The 
explanation was provided by a series of 
instructive scenes, including a visit to 
the 2LO transmitter ania glimpse of the 
studio. 

On Friday, February Sth, members of 
the Society enjoyed a lecture on the test- 
ing of valves, given by Dr. Hiatt, of the 
Edison Electric Co., Ltd. 


oo0o00 


Wireless at L.C.C. Institute. 

A gratifying period of work is dealt 
with in the Annual Report for 1925 of 
the Beaufoy Institute Radio Society, 
Prince’s Road, Vauxhall Street, S.E.11. 

The most important feature of the year 
was the Annual Exhibition of the Schools 
Radio Society, which lasted for four 
days, and was held in the hall of the 
Institute. 

The membership of the Society has been 
maintained. Visits to places of interest 
have been welcome items in the Society's 
programme. The first visit was made to 
2LO. where the members were shown 
round the control room and the studio. 
Another interesting visit was that paid 
to the wireless department at the Croy- 
don Aerodrome. 

Arrangements are being made for a 
visit to the telephone works of Messrs. 
S. G. Brown, Ltd. Hon. Secretary : Mr. 
F. Newson, L.C.C. Beaufov Institute, 
Princes Road, Lambeth, S.E.11. 
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Woolwich Society’s Move. 

Owing to the rebuilding of the 
Y.M.C.A. premises, the Woolwich Radio 
Society has_had to seek “fresh fields and 
pastures new.’ Very convenient head- 
quarters have now been found at Cotting- 
ham’s College, Plumstead Common Road, 
Woolwich, S.E.18, where the Society 
meets every Wednesday at 7.30 p.m. In- 
tending members are welcomed at these 
meetings, and applications for member- 
ship may also be made to. the hon. 
secretary, Mr. H. J. South, 42, Green- 
vale Road, Eltham, S.E. 

The current issue of “The Oscillo- 
graph,” the Society’s monthly journal, 
reflects the spirit of animation which has 
always characterised this active organi- 


sation. : 
: 0000 


Distortion and its Cause. 
Promises of some excellent lectures in 
the early future were held out by Mr. 
C. F. Spencer, 
President of the 
Southport and Dis- 
trict Radio Society, 
in addressing the 
members on Febru- 
ary Ist. The ser- 
vices of a number 
of highly qualified 
lecturers are to be 
cnlisted, and mem- 
bers will enjoy the 
additional advan- 
tage of experiment- 
mg with new 
apparatus which 
is to be placed at 
their disposal. 


An informative 
discussion took 
place after Mr. 


R. F. Gregson had 
delivered his in- 
teresting lecture on 
“The Causes of 
Distortion.” 
Applications for 
membership should 
be made to the hon. 


secretary, Mr. T. 

Godfrey Storry, 

67, Virginia Street, Southport, Lancashire. 
o0o000 


Oscillations Controlled by Light. 


An unusually interesting lecture, en- 
titled “The Control of Oscillating Cur- 
rents by Visible Light,’’ was delivered 
by Mr. G. G. Blake, M.I.E.E., before 
the Oxford University Radio Society on 
February rd. The lecture was illus- 
trated by numerous experiments and lan- 
tern slides. Mr. Blake also demonstrated 
his model to show the effect of anode and 
grid potentials and filament current on 
the characteristics of valves. 

Hon. Secretary: Mr. Eric Cuddon, 
Merton College. 

oo00 


Future of the Oscillating Crystal. 

Mr. A. Hinderlich, M.A., lectured 
on “Oscillating and Transmitting 
Crystals ” at a meeting of the Ilford and 
District Radio Society on January 19th. 

The lecturer was strongly of the opinion 
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that a great future still lay before the 
crystal. Certain crystals, it was prob- 
able, could be applied to the rectification 
of current from the mains, and there 
was a distinct possibility that the valve 
rectifier would ultimately be superseded 
by the crystal for this purpose. 

Mr. Hinderlich’s remarks on grinding 


quartz for transmitting control were both - 


instructive and entertaining. The grind- 


ing of quartz crystal presented more 
difficulty than cutting diamonds! The 
procedure was attended by constant 


observation through the microscope, as 
every thousandth of an inch in thickness 
represented approximately two and a-half 
metres in wavelength. 

The Society now meets at the Wesleyan 


Institute, Ilford. 
0000 


Valves and their Curves. 

Lantern slides, kindly lent by the Edi- 
son Swan Electric Co., Ltd., added to 
the interest of a lecture given before the 


of the Tottenttam Wireless Society. 


Croydon Wireless Society by Mr. W. T. 
Pearson on Monday, February 1st. Tak- 
ing as his subject “ The Manufacture of 
Wireless Valves,” the lecturer described 
the various processes in the production of 
the Ediswan AR .06 dull emitter. 

Mr. Pearson announced that the fol- 
lowing Monday's meeting would be de- 
voted to the actual plotting of valve 
curves, members being requested to bring 


along their own valves for this purpose. 


A pleasing feature of the meeting was 


the influx of several visitors. who received 


a warm welcome 
Hon. Secretary: Mr. H. T. P. Gee, 
51-52, Chancery Lane, London, W.C.2. 


ooa00 


Facts About Condensers. 

A lantern lectme of absorbing interest 
was delivered before the Muswell Hill 
and District Radio Society on January 
27th by Mr. H. Andrewes, of the Dubiher 
Company. 


Some ef the home-built receivers which were on view at a 
recent meeting inaugurating a local branch of the Wireless League, under the auspices 
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“ Mica Cons 
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Taking as his subject 
densers for Transmitting and Receiving, 
Mr. Andrewes described the various stages 
through which the mica passes, from the 
mica mines of India to the finishing 
bench in the Dubitier Co.'s works. The 
slides depicted the native miners in India 
chopping and sorting the mica, the 
arrival of the raw material at the factory, 
and the many processes involved in the 
construction of the small fixed cundenser 
so familiar to the listening public. 
Finally some excellent slides were shown 
of the giant condensers constructed for 
the new Rugby station. 

Hon. Secretary: Mr. 
Sessions. 20, (irasmere Road, 
Hill, N.10. 


Muswell 


oo0°0 


Short-wave Reception. 

Captain H. J. B. Hampson (G6JV), 
who has kindly undertaken to give a 
series of lectures before the Norwich and 
District Radio 
Society, delivered 
the first on January 
29th, takiny as his 
subject ‘Short 
Wave Tuners.” 

Captain Hampson 
recounted how 
the amateur trans- 
mitter had been 
restricted by the 
Post Office to the 
lower wavelengths. 
with results whieh 
showed the hitherto 
unsuspected merits 


“of short waves. 
Particular interest 
was shown in the 
tecturer's short. 
wave coils, which 
were passed round 


for inspection. In 

conclusion, Captain 

Hampson described 

a modified Reinartz 

circuit !0-v-1) of a 

type which could be 

made to oscillate 
-on a wavelength of 

8 metres. 

Hon. Secretary: Mr. F. G. Hayward, 
42, Surrey Street, Norwich. 

coco 
A Successful “Reflex.” 

“An Efficient Reflex Receiver” was 
the title of a paper given by Mr. J. H. 
Forbes at the meeting of the North 
Middlesex Wireless Club on Jannary 
20th. 

Although Mr. Forbes made no claim 
to originality in the circuit he used, it 
was evident that he had carefully tried 
out many variants of the original circuit, 
and the receiver he had constructed, and 
brought with him, gave a very creditable 
erformance. 

The fact that no crystal was used 
tended to make the set more certain in 
operation, and the care devoted to details 
like best sizes of condensers, etc., con- 
tributed to the success of the deman: 
stration. 

llon. Secretary: H. A. Green, 10, 
Pellatt Greve, Wood Green, N.22. 
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A Section Mainly for the New Reader. 


AMPLIFIER SWITCHING. 

The design of switching arrange- 
ments to eliminate a stage of low- 
frequency amplification is not as 
simple a matter as might appear at 
first sight. In a well-designed re- 
ceiver, probably using a detector 
valve of the general-purpose type, 
the first L.F. transformer will have 
a higher primary impedance (and 
consequently lower step-up ratio) 
than will the second. Also, from 
motives of economy, the first L.F. 
valve may be of a type incapable of 
handling large input voltages. A 
little consideration will therefore 
show that if, for example, when re- 
ceiving loud signals, we arrange to 
transfer the loud-speaker to the 
anode circuit of the first L.F. valve, 
and switch off the second, this 
former valve will probably be over- 
loaded. Further, rather complicated 
switching connections may be neces- 
sary in order to assure that the H.T. 
voltage applied is of the same value 
as when both valves are in use. 

Another possible (and probably 


better) alternative arrangement. con- 
sists in keeping the loud-speaker in 
the anode circuit of the last valve, 
and changing over the output of the 
detector to the primary of the second 
transformer, which, however, may 
very possibly’ have an incorrect im- 
pedance value. 


In Fig. 1 is shown a simple 


method of switching, having none of | 


these disadvantages, and requiring 
a three-pole change-over switch. 
When this switch is ‘‘ up,” both 
L.F. valves are in operation; when 
it is ‘‘down,’’ the filament of the 
first amplifier is extinguished, and 
the output ef the (presumably) low- 
ratio transformer in the anode circuit 
of the detector valve is transferred 


to the grid-filament circuit of the - 


output power valve. The bias volt- 
age applied to this valve remains 
unchanged. 

An ordinary D.P.D.T. switch may 
be used if the refinement of automatic 
filament switching is not required. 
‘The modifications necessary in this 
case are fairly obvious; instead of 


H.T.+1, 
H.T.+2, 
H.T. +3, 
K 
ond LF. 
= H.T. - 
re © 
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Fig. 1.—Switching an L.F. amplifier. 


connecting the rheostat to filament 
through the switch, a direct connec- 
tion is made between these points. 

The only disadvantage of this 
arrangement lies in the fact that the 
grid battery is at the, high-potential 
end of the circuit. This may be 
overcome by taking care that it is 
adequately insulated and also by 
choosing a battery having very small 
cells and consequently small capa- 
city. Such cells have a rather short 
life, but it must be remembered that, 
in a properly adjusted amplifier, 
they supply practically no current, 
and should last as long when con- 
nected in circuit as if they were 
standing idle. Leads to the battery 
should, for obvious reasons, be | as 
short as ee 
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LOST EMISSION. 

Many types of dull-emitter valves 
will, after more or less prolonged 
use, be found to lose their emission, 
although the filament is still intact. 
In fact, it will generally be found 
that the life of many of the more 
robust valves will be determined by 
failure of emission rather than -by 
filament burn out. This is rather 
puzzling to amateurs who have gradu- 
ated in the ‘‘ bright-emitter ’’ school, 
and who are apt to regard a valve 
whose filament glows at an apparently 
normal brilliancy as being beyond 
question in good working order. 

Those who are in possession of a 
milliammeter will have no difficulty 
in deciding if loss of emission is the 
cause of a falling-off in volume and 
quality of reproduction. In cases 
where such an instrument is not avail- 
able, a rough and ready test may be 

made by inserting the suspected 
valve in a regenerative receiver, and 
noticing if a very much tighter re- 
action coupling is needed to produce 
oscillation than is required where a 
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valve of the same type, and known 
to be in order, is used. 

It will generally be found that a 
dull-emitter valve which has partially 
lost its emission may be made to func- 
tion correctly by increasing its fila- 
ment temperature. This improvement 
will not, however, be permanent, and 
it will be necessary gradually to in- 
crease the filament voltage until the 
valve is operating as a bright emitter ; 
under these conditions it will have a 
very short life. 

Some manufacturers issue instruc- 
tions with their products for the re- 
covering of lost emission; this is 
generally done by applying a normal 
voltage to the filament for a short 
period, with no H.T. on the plate. 
It should be pointed out that these 
remarks only apply to valves with 
thoriated filaments ; those with coated 
filaments cannot be reconditioned. 


0000 


A WORKSHOP HINT. 


Amateur constructors not provided 
with a set of taps sometimes find 
difficulty in inserting metal screws 
into ebonite. It is useful to know 
that ordinary brass or iron wood 
screws may be used if a hole of the 
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correct diameter (which will best be 
ascertained by trial) is drilled and 
the screw is heated before it is driven 
in.. It is recommended that the 
screw be inserted when cold, and a 
few turns given ; a hot soldering iron 
should then be applied to its head 
for a few moments, when it will be 
found quite easy to complete the 
operation, as a thread will be 
formed in the softened ebonite. 

It is probable that a small screw, 
used in this manner, will hold even 
more securely than would a metal 
screw of the same diameter inserted 
into a tapped hole. Care must be 
taken, however, not to strip the 
thread while the ebonite is in a semi- 
plastic state. If it is desired to re- 
move the screw on a subsequent occa- 
sion, it will often be found necessary 
again to warm its head with the tip 
of a soldering iron. 
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FILAMENT RHEOSTAT CONNECTIONS. 


Many of our readers will have 
noticed that in almost every circuit 
diagram appearing in. Phe Wireless 
World the’ filament rheostats are 
shown in series with the positive low- 
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tension lead, the other side of the 
filament being joined directly to the 
negative terminal; all the ‘“‘ grid re- 
turn ’’ leads are connected to this 
negative bus-bar. 

There can be little doubt that this 
arrangement is the best that can be 
adopted, except under very excep- 
circumstances. Occasionally 
when a volt or two of grid bias is 
required one is tempted to adopt 
another possible alternative, and to 
insert the rheostat in the negative 
lead, connecting the grid return lead 
to the negative bus-bar. In this way 
the drop of voltage across the resist- 
ance will be applied to the valve, and 
we obtain a gratuitous source of grid 
bias, amounting to about 2 volts when 
4-volt valves are used with a 6-volt 
battery. 

Unfortunately, however, the grid 
voltage of the valve will be varied 
with changes of filament brilliancy, 
thus introducing a variable adjust- 
ment which is not under complete 
control. In the case of a sensitive 
and none too stable H.F. valve, or 
a regenerative detector, the operation 
of the set will be unnecessarily com- 
plicated by this scheme of connec- 
tions. 


No. 18.—A ‘ Hartley ’’ Single-valve Receiver. 


For the benefit of readers who find difficulty in reading circuit diagrams, we are giving weekly a series of 


sketches showing how the complete cireuits of typical receivers are built up step by step. 


The arrangement 


. shown below is a modification of the well-known transmitting circuit. 


A valve with its filament 
heated by current from a low 
tension battery, controlled 
by a variable rheostat con- 
nected, as usual, in the posi- 
tive lead of the L.T. battery to 
avoid grid bias complications. 
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An oscillatory circuit, consist- 

a coil and variable 

condenser, is added. 

coil is tapped in the centre, 

and only half of its induct- 

ance (as shown in full lines) 
is in the grid circuit 


The 
*phones 


tem may 


A grid condenser and leak 
are inserted for rectification. 
The external anode-filament 
circuit {s completed through 
and high -tension 
battery. An aerial-earth sys- 
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—coupled to the grid coil as 
shown. on may be ob- 
tained by connecting the plate 
through a small variable con- 
denser to the *' free ” end of the 
grid coil,a choke being in- 
serted to deflect H.F.impulses. 


PIONEERS OF WIRELESS. 


By ELLISON HAWKS, F.R.A.S. 
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ICHAEL FARADAY, the son of a blacksmith 
M in moderate circumstances, was born at Newing- 

ton Butts, London, on September 22nd, 1791. 
After a lifetime of brilliant research and experiment he 
died at Hampton Court on August 25th, 1867. 

When twelve years of age, this boy, who was destined 
to become one of the most distinguished of British 
scientists, started life as an errand boy to a bookbinder 
named Ribeau, who bound odd lots of books bought from 
printers. Ribeau was so pleased with Faraday’s work 
that he subsequently took him as an apprentice without 
premium. 


The Bookbinder’s Apprentice. 


Faraday remained with Ribeau until twenty-one years 
of age, devoting his leisure hours to science. He made 
numerous experiments with electric machines of his own 
construction, attended scientific lectures, and made many 
friends. 

In 1812 a happy, chance determined his future. One 
day a customer called at the shop about the binding of 
some books, and found young Faraday deeply engrossed 
in the perusal of an article on electricity in an encyclo- 
pedia he was binding. Hearing of the young appren- 
tice’s industry, the customer—who was a member of the 


Royal Institution—presented him with a series of four 


tickets for admission to the chemical lectures of Sir 
Humphry Davy. Needless to say, Faraday attended the 
lectures and took copious notes, which he later wrote 
out fully in a quarto volume. 
He tells us that,. in his 
Opinion, ‘trade is vicious and 
selfish,” while, on .the other 
hand, ‘* science makes its pur- 
suers amiable and liberal.” 
“My desire to- escape from 
trade,” he wrote, “ induced 
me at last to take the bold step 
of writing to Sir Humphry 
Davy, expressing my wishes 
and a hope that if an oppor- 
tunity came in his way he 
would favour my views. At 
the same time I sent the notes 
I had taken of his lectures.’’ 
One night, soon after this 
letter had been despatched, 
there came a loud knocking at 
Ribeau’s door. The splendid 
carriage of Davy was in the 
street, and a liveried servant 
handed Faraday a note in- 
structing him to call on Sir 
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Michael Faraday. 


7—Michael Faraday. 


Humphry next morning. ‘The outcome of the interview 
was that Faraday was appointed Sir Humphry’s assist- 
ant at a salary of 25s. per week. In later years, when 
being congratulated on his discoveries, Sir Humphry 
Davy would say: ‘‘ Yes, bug my best discovery was 
Michael Faraday ’’! 


Demonstrator to Davy. 


Faraday soon assisted Davy in his lectures and ex- 
periments, which were sometimes of a perilous nature. 
When Davy went abroad Faraday accompanied him as 
his valet and secretary. Davy’s wife behaved badly to 
Faraday, never allowing him to forget he was a menial, 
and insisting on occasion that he took his food with 
the grooms! This does not appear to have perturbed 
Faraday, however, who had a beautiful character and 
a charm of manner that emdeared him to those with whom 


he came in contact. 


In 1827 the blacksmith’s son and bookbinder’s appren- 
tice succeeded: Sir Humphry Davy as Professor of 
Chemistry at the Royal Institution, where he remained 
for forty-one years in all. 

On succeeding Davy, Faraday began the great work 
that will for ever remain a monument to this gifted 
scientist. Oersted had produced magnetism by elec- 
tricity, and this suggested to Faraday the possibility of 
obtaining electricity from magnets. Following this line 
of thought, and reversing Oersted’s experiment, Faraday 
found (in 1831) that if a magnet be moved towards or 
from a coil of wire, an electric 
current is induced in the wire. 

By this discovery Faraday 
even more definitely connected 
the lodestone of the ancients 
with the current electricity of 
Volta. He showed that there’ 
is a close relationship between 
electricity, magnetism, and 
motion. Bodies that are elec- 
trified and are in rapid motion 
produce magnetic fields around 
themselves, while a magnet in 
motion has the power of creat- 
ing currents of electricity in 
conductors that are close to it. 
These two discoveries are now 
in everyday use, and form the 
basic principle of the electric 
motor and the dynamo. 

The great value of Fara- 
day’s work as a pioneer of 
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wireless is difficult to deter- 
mine. His discoveries subse- 
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Pioneers of Wireless.— 


quently made possible the electric telegraph and the tele- — 


phone. ‘They made possible the many applications of 
electricity and electromagnetism that are to-day part of 
the great driving force of every civilised country. At 
the time Faraday made his discovery radio was, of 
course, quite unknown, and he could not have had any 
idea of the use that would be made of his discovery for 
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clectromagnetism with brilliant results, as we shall read 
later. It is a remarkable fact that Faraday avoided all 
distinctions, with the exception of D.C.L., and even 
refused the Presidency of the Royal Institution. 

-~ In private life he was a gentle and affectionate man, 
always willing to extend a helping hand to those en- 
deavouring to climb the ladder of learning. . ‘‘ I am no 
discoverer,” he once said, ‘‘ but simply one of a vast 


communicating without wires. 


In addition to other important discoveries arising from 
it, Faraday’s pioneer work was subsequently of the utmost 
consequence to wireless, for it was the means of leading 
another great scientist, Clerk Maxwell, to investigate 


General Notes. 

Mr. F. R. Neill (GI 5NJ), Chesterfield. 
Whitehead, Co. Antrim, writes that he 
was in two-way communication at an early 
hour on January 25th with Y 1WP, Risse!- 
pur, India, whose signals on 38 metres 
were about R7-8. Mr. Neill was working 
on 44 metres 96 watts, and his signals 
were reported to be very good. 
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Swedish Amateurs. 

We are indebted to Mr. Hugo Francke 
(SMUK), of Saltsjöbaden, for the follow- 
ing list of Swedish transmitters :— 

SMSL.—Hudiksvalls Radioforeħning, 
Hudiksvall. 

SMSM.—Karlskrona Radio Club. 

SMSN.—-Umea Radio Club. 

SMSQ.—Varberg Radio Club. 

(The above stations relay broadcast 
news, etc.) : 

SMSP.—A. Bertilsson, Järntorget 4, 
Goteborg. f 

SMSQ.—N. 
Stockholm. 

*SMSR.—Radiobyran, Stockholm. 


Larsson, Blekingegat, 


SMSS.—S. Carlsson, Garden 93a, 
Askersund. 
(* Another correspondent gives the 


QRA of this station as P. H. Svensson, 
indgatan 6, Liljeholm, nr. Stockholm. 
This is probably the address of the 
authorised operator.) 

0000 


The following steamers trading between 
Sweden and South America are equipped 
with short-wave (45-metre) stations :— 

SGC.—Ss: “San Francisco.” 

SDK.—Ss. ‘‘ Kirnna.”’ 

SGT.—Ss. ‘‘ Suecia.” 

SKA.—Ss. ‘‘ Axel Johnson.” 

The secretary of the Swedish Radio 
Club, Dr. Bruno Rolf, is now sailing for 
Columbia on ss. ‘‘ Axel Johnson ” with 
an experimental station working on 30-35 
metres, call-sign COS, and will welcome 
reports of his transimissions, which should 
be addressed to Mr. Hugo Francke, at 
the Radio Club, Hamngatan 1, Stock- 
holm. 

0000 
Austrian Amateurs. 

The secretary of the Organisations- 
komitees der Oesterrishischen Amateur- 
sender has kindly forwarded us the foi- 
lowing list of the call-signs and wave- 
lengths used by amateurs in Austria. 
The wavelengths, in metres, are printed 
after each call-sign. These stations use 


the international prefix O. As they are 
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crowd cf workers scattered over the earth who in the 
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not. yet officially licensed, the names and 
addresses cannot be published, but com- 
munications may be sent via Mr. G. E. 
Roth, c/o ‘* Radiowelt,’’ Ridengasse 11, 
Vienna IIT. : 

AA (150-200), AF (under 100), AR (20 
and 100), AW (25-100), BE (200-400 and 
450), BH (3 and 75), CV (35), DA (101), 
FG (80-100). FH (25, 100 and 300-450), 
FL (150 and 580), FM (80-100), FZ 
(under 150). GG (100-150), HF (under 
100), HI (95), HM (425), HR (310-315), 
JA (under 50), JL (425 and 530), KH 
(100), KK (90-105). LA (100), LM (320), 
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AN ITALIAN TRANSMITTING STATION. 
I1BD, owned and operated by Signor 
Enrico Pirovano, at Viale Varese f Como. 
The transmitter is of the Hartley Direct- 
coupled type. 1BD has been in two-way 
communication with New Zealand, India, 
Canada, and all the nine districts of U.S.A. 


providence of God are invested with some proportion of 
the Divine afflatus. 
brilliant genius, whose work as a pioneer of wireless we 
<annot but pause to admire. 


.” A charming man and a 


LP (85), MH (500-650), NA (70-75), OA 
(77), OP (35, 50 and 70), RF (200), RG 
(20-50), RH (75-80), SF (73), SJ (70-80), 
SV (45), TA (75-80), TM (93), TO (50, 
70, 120 and 440), WA (115), WM (under 
20), WR (10, 45 and 60). : 
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New Call-signs Allotted and Stations 
Identified. 

G 2BHR (Art. A.).—R. G. Bonner, 39, 
Abbey Road, Bush Hill, Enfield. 

G 2BLV (Art. A.).—L. White, 22, Rey- 
nolds Close, Hampstead Way, N.W.1. 

G 2IA (in place of 2AWS).—T. H. 
Colebourn, ‘ Ardchalligan,’’ Selbourne 
Drive, Douglas, Isle of Man. 

G 5IA (late 2 BJM).—G. M. Whiteley, 
“The Hollins,” Sowerby Bridge, Yorks. 

G 5XO.—Capt. L. A. Pratt, 24, Mar- 
riott Road, Barnet. 

G 5YG.—J. Wyllie, 105, Massyiel Road, 


. Newlands, Glasgow, transmits on 45-90%- 


and 150-200 metres. 

G 5YZ.—G. H. Houghton, 110, Heath- 
wood Gardens, Charlton, S.E.7. 

G 6KT.—K. E. Willson, ‘‘ Hedgerows,” 
Main Road, Dovercourt Bay, Essex, trans- 
mits on 150-200 metres. (This call-sign 
was formerly that of Mr. F. Burns, 
Birkdale.) 

G 6LL.—J. W. Mathews, 178, Evering 
Road, Clapton, 1.5. 

G 6MI.—R. Maynard, 44, Demesne 
Road, Douglas, Isle of Man. 

G 6NX.—J. T. McDade, 8, Monteith 
Row, Glasgow, S.E. 

G 6YX.—R. F. G. Holness, 24, Dunloe 


-= Avenue, Tottenham, N.15. 


G 6ZC.—Marconi (Chelmsford) Wireless 
Society, Marconi Works, Chelmsford, 
transmits on 45 and 150-200 metres. 

GI 6QD.—J. C. Pollock, 1, Netting 
Hill, Belfast, transmits on 23, 45 an 
150-200 metres. 

F 8JZ.—A. Crémaille, 15, Rue de 
Vitré, Rennes (I and V). - 

F 8FY.—M. Courtecuisse, 23 bis, Rue 
de l'Industrie, Tourcoing (in place of M. 
Boulet, Paris). 

SMLZ.—J. Layercrankz, Djursholm, nr. 
Stockholm. 

ooao 
A Correction. 

The call-sign of Mr. A. Marzoli, Via 
Bramanti 3, Rome, is I IMA, and not 
I 1AM, as printed, in error. on page 
142 of our issue of January 27th. The 
owner of I1BD is Mr. Enrico Pirovano, 
whose name, we regret, was incorrectly 
spelt in the supplementary list of expen- 
mental stations. 
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be connected either in series ‘or 1n 
parallel. The tag is constructed from 
No. 16 §.W.G. hard-drawn copper 
wire, which is wound in the form of 

. a spiral on a steel spit equal in dia- 
meter to the wire itself. 

When the coil is released from the 
spit, the internal diameter increases 
slightly, thus allowing the ends of the 
tags to fit inside. The tag end is 
bent slightly out of line with the axis 
of the spiral, so that when two tags 


Spiral telephone tags. 


are joined together good contact is 
formed by the spring action so pro- 
duced. l 

When connecting telephones in 
series across a single pair of telephone 
terminals, one tag of each pair of 
phones is inserted in the terminals, the 
remaining tags being connected to- 
gether as shown in the diagram.— 


S.C. 
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REACTION CONTROL. 


The diagram shows a neat method 
of obtaining critical control over the 


coupling between the reaction coil 
and A.T.I. or secondary coil in a 
short-wave low-loss tuner. 

The reaction coil 1s pivoted to 
brass supports screwed to the front 
panel of the receiver, a hole being 
drilled for this purpose in one of the 
ebonite strips supporting the coil. 
This strip is cut to a special shape, 
with a2 projection at one corner which 
is normally in contact with an adjust- 
ing screw passing through a threaded 


= Reaction control for short-wave tuner. 


tvith the head of the adjusting screw 
by means of a rubber band fixed be- 
tween the upper end of the reaction 
coil and one of the A.T.I. supports. 


—A. T.C. 
0000 
FUSES. 

In experimental work fuses are 
frequently required for currents of 
the order of 0.1 amp. oF less. As 
copper wire of No. 47 S.W.G. has 


a fusing current of 1 amp., it will 
be necessary to use some conductor 
other than wire. For this purpose 
tin foil is excellent. A narrow strip 
of the foil is clamped on an ebonite 
base underneath terminals or screws 
and washers. The tin foil is then 
cut away with a sharp penknife or 


VALVES FOR IDEAS. 


Readers are invited to submit brief 
details, with rough sketches, where neces- 
sary, of devices of experimental interest 
for inclusion in this section. A re- 
ceiving valve will be despatched to every 
reader whose idea is accepted for 
publication. 
Letters should be addressed to the Editor, “ Wtre- 


less World and Radio Review,” Dorset House, 
Tudor St., London, E.C.4, and marked ‘‘ Ideas.” 


Practical Devices. 


-A Section Devoted to New Ideas and 
s TELEPHONE TAGS. bush in the panel. There is an entire 
a The diagram shows a form of tele- absence of back-lash, since the pro- 
: phone tag which enables telephones to jection is always pulled into contact 


„means of a No. 
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safety razor blade until the required 
fusing current 1s obtained. A few 
experiments with an ammeter con- 
nected in series with a variable re- 
sistance and battery will serve to 
indicate the current-carrying capacity 
of strips of varying width.— 
J. L. H. 
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AERIAL-EARTH SWITCH. 

Many readers. prefer to use plug 
and socket connections for the aerial 
and earth leads to their receivers. i 
simple earthing switch enabling this 
method of connection to be retained 
is shown in the diagram. 

Two sockets are screwed into a 
small ebonite panel and a short-cir- 
cuiting arm of springy brass iS 
pivoted in the centre of the panel by 
4 B.A. round-head 
screw fitted with a spring washer and 
locknuts. 


TO AERIAL TERMINAL 


TO EARTH 
TERMINA 


Earthing switch. 


When it is desired to connect the 
aerial through to earth the aerial and 
earth leads to the set are withdrawn 
and the brass contact strip is turned 
horizontally, as shown in the dia- 
gram, thus short-circuiting the faces 
of the aerial and earth sockets. 

Normally, with the set in use the 
strip is turned at right angles to the 
direction shown in the diagram.— 


A 4I 


266 


LIGHTNING ARRESTER. 


A lightning arrester can easily be 
made in tbe following way. Two 
telephone-type terminals are mounted 
on two separate strips of ebonite 
about 2in. long and #in. wide, holes 
being drilled at one end of each 
strip in order that telephone terminals 
may be fixed. 


MICA 
WASHER 


TELEPHONE 
TERMINALS 


Simple lightning arrester. 


These two strips are now secured 
to a piece of wood of suitable size 
by means of small angle brackets in 
such a way that the heads of the 
screws of the terminals are almost 
touching. 

A thin mica washer is placed be- 
tween the screw heads, and the space 
formed between the heads of the 
screws will provide an efficient 
arrester. The drawing explains this 
quite clearly. —A. V. C. 
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TUNING HINT. 

. When operating a loud-speaker in 
a part of the house distant from the 
receiver it is frequently necessary to 
make tuning adjustments which in- 
volve some method of listening-in at 
the receiver. If the set is so con- 
structed -that telephones can be 
plugged into the plate circuit of the 
detector valve no difficulty is experi- 
enced, but where this is not the case 
the signal strength in telephones 
would be excessive if connection be 
made directly to the output terminals. 
It will generatly be found that suffi- 
cient volume for tuning purposes is 
obtained in the telephones if one side 
only is connected to the plate or 
negative output terminal. If more 
volume is required the other terminal 
tag may be held in the hand, but this 
is not recommended, as variations of 
volume would be produced which 
might be attributed to tuning effects. 
—R. K. 
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ADJUSTABLE DIAPHRAGMS. 

Telephone receivers of the flat 
Stalloy diaphragm type can be made 
adjustable for experimental purposes 
by placing a thin rubber washer be- 
tween the edge of the casing and the 
underside of the diaphragm. The 
distance between the diaphragm and 
the face of the magnets can then be 
varied by tightening or unscrewing 
the ear cap. 

Rubber washers of suitable dimen- 
are, however, somewhat diff- 
cult to cut, but it will be found that 
a film of Chatterton’s compound, 
which contains a large percentage of 
rubber, makes an excellent substitute. 
The compound should be warmed 
and applied to the edge of the casing 
and not to the diaphragm, as this 
method will be found to give a more 
even distribution.—J. L. H. 
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TELEPHONE CONNECTORS. 

The diagram shows a simply con- 
structed connector for fitting to tele- 
graph type terminals when it is de- 
sired to use several pairs of phones 
in parallel. The connector is con- 
structed from brass rod of square or 
rectangular section, vertical holes 
being drilled to take the telephone 
tags, with corresponding lateral holes 
drilled and. tapped for No. 6 B.A. 


Multiple telephone connector. 


The bar is filed down 
at one end to a thickness suitable for 
insertion in the terminal, a slot. being 
cut in the lip so formed to pass the 


set-screws. 


centre screw of the 


H. R. W. 


terminal.— 
oooo 


LEAD-IN SWITCHING. 


It is frequently desired to transfer- 


a receiving set from the ground floor 
to a room on the floor above. If a 


change in the position of the set is to- 


be made frequently, it may be worth 
while to introduce a system of switch- 
ing into the aeriał lead-in which will 
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reduce the time required to connect up 
the set. A double-throw knife switch 
may be fitted outside each window, 
the aerial lead-in being connected as 
indicated in the diagram. The con- 
nections for a single-pole double- 
throw switch used in conjunction with 


poema 
_——~ 
J 
er a 
| 
—e 
WATER 
PIPE EARTH =S == 
Ge 


Lead-in connections. 


a waterpipe earth are shown -at (a), 
while the connections for D.P.D.T. 
switches are shown at (d).—A. W. L. 
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IDENTIFYING EXTENSION LEADS. 

Loud-speakers should always be 
connected in such a way that the 
field produced by the steady anode 
current passing through the windings 
tends to assist the permanent mag- 
net. .In order to ensure the correct 


_ method of connection the terminals 


of most loud-speakers are marked 
+ and —, the + terminal being con- 
nected to + H.T. and the negative 
terminal to the plate of the power 
valve. When the loud-speaker leads 
are extended, say, by means of light- 
ing flex in order that the instrument 
may be used in another room, it is 
difficult without the aid of a mill- 
ammeter to tell which is:the positive 
and which the negative lead. <A 
simple method of identifying the 


-leads is to connect them at the re- 


ceiver end to the grid bias terminals 
instead of the output terminals, an 
to connect the grid bias battery at the 
other end of the leads in the next 
room. When the battery is con- 
nected wrongly. the reproduction from 
the loud-speaker. will be badly dis- 
torted and of poor volume, while 
normal operation will be obtained 
with the battery connected in the 
correct manner. It is then only neces- 
sary to tie knots in the positive leads 
for identification.—A. J. B. 
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consist of all existing or projected broad- 4 very important one. doing that is to quote verbatim from the 
casting organisations, and will be held 0000 shorthand report of the inquiry, viz. :— 
¢ the Palais de Nations, which has been a Village Concert. - Q.: You maintain that their (the 


ae | i ; A 7 ore 4 / 

€ ri | By X x - = 

x -7 | Ed Do “Se i = 
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i Savoy Hill Topicalitics : By Our Special’ Correspondent. 

Redistribution of Wavelengths. was equal to 12 per cent., or twelve The Broadcasting Inquiry. 

À Great store is set cn the success of the hours in every thousand. It will, of In his supplementary evidence hefore 
conference which has been summoned to - course, be, apparent that he should have the Broadcasting Committee, the Manag- 
Geneva on March 25th to consider propo” said twelve hours in every ten thousand. ing Director of the B.B.C. was misunder- 
sitions concerning the redistribution of Simple as the sum is, most readers of stood by some of his hearers to refer to 
broadcasting wavelengths between the statement would accept it at its face the importance, Or ‘“ pretended °” im- 
European stations. These propositions value without troubling to check its portance, of the amateur experimenter. 
ent by the Secretariat of the League of D i teu imenters’) { their 
Nations. ‘The conference will be pre- Mr. vivian Foster, the ‘* Vicar - of amatcransions. have ‘heen Salant i 
ceded by a general assembly of old and Mirth,” will be in the chair at a village A.: But I do not overlook their im- 
new members of the International Broad- 


are the result of investigations extending accuracy, unless their attention was called This is a misconstruction which I am 
, > concert which is to be broadcast on Feb- portance, Or their potential importance. 
casting Union. l 


over four months. The conference will to the mistake, which, as it happens, was asked to correct; and the best way of 
ruary 26th. This production was post- S060 
poned from & date in January, to the f 
A ~ disappointment of many listeners. Mr. The Quest of Elizabeth. 
Birmingham Breakdowns. _ Foster is the son of a clergyman who It is a fact worth recording that the 
One of the speakers at the opening of reproduces from first-hand observation B.B.C. has broadcast 250 plays, and on 
the new Birmingham premises of the the little mannerisms and foibles of the less than half-a-dozen occasions has a 


B.B.C. fell into error 1m stating that the clergy, and he does it without giving any reference or criticism of any of them 


percentage of breakdowns of the station trace of offence. appeared in the Press. The particular 
- paper which described “' The Quest of 


Elizabeth,” the play by Capt. Reginald 
Berkeley, which was broadcast from O 
and other stations recently, as ‘* grue- 
some’? and “Grand Guignol,” had on 
only one previous occasion commented on 
any of the plays that have been trans- 
mitted. Is this a tribute to the excel- 
lence of the other 940-odd plays, or an 
awakening to the fact that broadcasting 
is now so much part and parcel of the 
life of the community that its news value 


0000 
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Only Two Complaints. 

To my mind, 4 great deal too much 
capital has been made out of the-Berkeley 
play incident. The play was sent out 
last autumn from Glasgow, Cardiff, 
Bournemouth, Manchester, Birmmgham, 
Aberdeen, and Belfast. Although some 
millions of listeners presumably heard it, 
only two complaints were received that it 
was too dramatic for people who had 
relatives in hospital. Further, on not 
more than two occasions has the play 
been broadcast in exactly the same form. 

0000 


No Limit. 
So far as radio plays are concerned, W 


and Abbey, Lincolnsit st are still in the experimental stage and it 


BROADCASTING THE BELLS. A picturesque view of Crow! 
to which the B.B.C. has connected a permanent land line. Crowland was tie 


English Abbey to possess a peal of tunable bells. is difficult to see- how the B.B.C. can 
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limit the field of selection, either in 
respect of pure romance or of plays deal- 
ing with the hard facts of life. 

0000 


‘An Interesting Forecast. 

From the day when it was announced 
in some sections of the Press that the 
broadcasting of the Savoy Bands would. 
cease at the end of February, a desire 
seems to have become apparent to repre- 
sent broadcasting as being deserted by 
its friends. This is far from being the 
case. Indeed, I will make a definite fore- 
cast, viż., that within a week of the pub- 
lication of this note the news about the 
future of the Savoy Bands in connection 
with broadcasting will show that the 
amicable relations which have hitherto 
existed betweén the two interests remain 
undisturbed in spite of the gloomy 
prophets. 

0000 


A Thomas Hardy Broadcast. 

The London Radio Players are to give 
two excerpts from ‘‘ The Dynasts,’”’ the 
great epic drama by Thomas Hardy, on 
February 23rd. In these scenes Mr. 
Milton Rosmer, the well-known actor, 
will take the part of Napoleon. The 
same evening will be a real Napoleon 
evening. The programme will not be an 
attempt to analvse the career of Napoleon 
Bonaparte, much less to give a historic 
résumé of his life. What is actually pro- 
posed is to give a picture of Napoleon 
and his times as reflected in music and 
poetry. 

0000 


What Station was That? 

A listener has expressed to me, his 
bewilderment at an incident which 
occurred last Sunday. He was listening 
to a church service, and in the middle of 
it heard the church clock strike six. 
The clock, he says, must have been 
wrong, as the actual time was 5 o’clock. 
I rather think that he must have been 
receiving the English church at Malmo 
or some other place where the time was 
an hour in advance of England. 


©0000 
The ‘*‘Silent’’ Test. 
Perhaps the most surprising thing 


about the “silent” test which was car- 
ried out by the B.B.C. last week was 
that unexpectedly few Continental 
stations were found to be off their wave- 
lengths, and the amount of hetero- 
dyning was not so serious as it had been 
on some recent occasions. The scheme 
arranged was that the B.B.C. and a 
small band of amateurs, acting under the 
directions of the B.B.C., undertook to 
try and establish the identity of Con- 
tinental stations which had been causing 
inconvenience to British listeners by 
heterodyning. For this purpose it was 
necessary for all B.B.C. stations to close 
down and for an appeal to be made to 
everyone to refrain from using their 
wireless apparatus for a quarter of an 
hour. 
0000 

Locating Offending Stations. 

Previous to the test, the B.B.C. engi- 
neers ascertained the wavelengths of the 
majority of stations and noted which 
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FUTURE FEATURES. 


Sunday, February 21st. 
Lonvon.—3.30 p.m., ‘The Casano 
Octet: 5 p.m., “Will o the 
Wisp,” a one-act play by Doris 
Halman. 9 p.m., “ Elijah.”’ 
ABERDEEN.—3.20 pm., Military 
Band Concert. City of Aber- 
deen Military Band. 
BocnnemouTH.—3.30 p.m., Mili- 
tarv Band Programme. 9 p.m., 
Light Symphony Concert. 
Monday, February 22nd. 
Lonpon.—8 p.m., Redio Radiance 
Orchestra. 9.55 p.m., Lord 
Lonsdale—Preliminaries to a 
Fight. 10.35 p.m., Sapellmikoff 
in a Chopin Recital. 
Daventry.—8 p.m., Callender’s 
Band, The Novelty Trio. 
11-12 p.m., Dance Music. 
BirnmincHam.—8 p.m., Variety 
Programme. 
Carpirr.—3.45 p.m., Afternoons 
with the Romantics (IIT). 
NewcastLe.—8 p.m., Music and 
Merriment. 


Tuesday, February 23rd. 

Loxpon.—8 p.m., The History of 
Napoleon Bonaparte in Music 
and Story. 10.30 p.m., Dance 
Music. 

Berrasr.—ë pm, Herbert T. 
Scotts Male Voice Choir and 
the Station Orchestra. 

Grascow.—8 p.m., ‘The Passing 
of the Third Floor Back ”-—A 
Prologue, A Play, and an Epi- 
sode by Jerome K. Jerome. 


Wednesday, February 24th. 
Loxpon.—8 p.m., The Roosters in 
Nigger Minstrelsy. 9 p.m., 
The Savoy Augmented Syn- 
phonic Orchestra. 
Daveniry.— 11-12 p.m., Dance 
Music by the Savoy Bands. 
BinMINGHAM.—8 p.m., The Or- 
chestra and Jack Venables. . 
DunpeeE.—8 p.m., A Choral Even- 
ing. The Caledonian Male 
Voice Choir. 
EpinpurGH.—8 p.m., An Evening 
of Folk Music. 


Giascow.—8 p.m., The Works of- 


British Composers. 
HrLL.—8 p.m., An 
~ Variety. 
Liverpoot.—8 p.m.. “The Show- 
man’s Cabarette.” 


Evening of 


(LZYXIITZKILILITIIETITIILLITEELET] 


Lreeps.—8 p.m., The Station Quin- k 


tet. The Apollo Glee Singers. 
The Three Tykes and Percy 
Frostick (solo violin). 

Mancuesrer.—8 p.m., A Popular 
Concert. 

NEWwcastLe.—8 p.m., Popular Arias 
and Lieder. 

Notrs.—8 p.m., Popular Concert. 
Fourth Evening with Notting- 
ham Artists. 

Piymovru.—& p.m., Popular Pro- 


grammes. The Winifred 
Blight Trio—Songs and Synco- 
pations. 
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stations were being heterodyned. The 
list was completed during, the interval. 
Those stations which were heterodyning 
British stations were all measured up 
during the ‘silent’? period, and the 
B.B.C. definitely located certain stations 
heterodyning the transmissions of British 
stations. Other stations which were off 
their proper wavelength were located, 
and also a number of foreign stations 
which were heterodyning each other. 
The experiment showed that the slightest 
changes would be sufficient to put the 
whole system of European broadcasting 
out of joint. A lot of useful informa- 
tion was gained which would not be 
available if the B.B.C. stations had not 
closed down; and it was satisfactory to 
note that in the main the appeal to 
listeners and those not directly concerned 
in the test was successful in inducing 
them to refrain from using their wire- 
less apparatus during the test. 
2 ©0000 


Unauthorised Experiments. 

I have been specially asked by the 
B.B.C. to point out that none but the 
company’s engineers and the few private 
experts already referred to had any 
authority to take part in the test, and 


it is regrettable that a few cases occurred 


where unauthorised persons ignored the 
B.B.C.’s appeal to refrain from listening 
and from interfering with the work by 
attempting to measure wavelengths on 
their own authority. 


0000 


A New Accountancy System. 

An artist who makes a tour of six 
broadcasting stations receives his fee in 
the form of six cheques. Although on 
the face of it this may appear to be an 
extravagant method of paying artists’ 
fees, it is actually an economy over the 
system of payment by one cheque ‘in 
Dulk,” and has enabled the B.B.C. to 
save seventeen ‘‘ clerk days ”’ per month. 
The system of cheque writing is based 
on the principle of a cheque-writing 
machine. No counterfoil is necessary, 
and the need for writing up a cash book 
is abolished. The allocation of pro- 
gramme expenditure as between the 
stations also becomes automatic. 


oco 


Many Advantages. . 

The above are some of the interpal 
economies effected; but the svstem of 
sending a separate cheqne in respect of 
each station has other advantages. When 
an artist is booked to tour several 
stations, it may be found later that on 
a certain date the artist could not for 
some reason or other perform. By the 
method now in practice it is possible to 
pay artists each fee as it becomes due, 
and no doubt they find this far more 
satisfactory than having to wait until 


the whole amount becomes due and the 


actual fulfilment of each engagement has 
been checked at the end of the tour. 
The broadcasting system of cheque 
writing is being investigated by other 
commercial concerns and will, it is under- 
stood, be adopted shortly by one of our 
leading railway corporations. 
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“ORMONDE ” was bred by the late Duke of 
Westminster in 1883. He was never beaten, 
winning among other victories the Triple 
Crown in 1886. ORMQNDE is generally 
regarded as the best horse of all times. 
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To-day ORMOND still leads in Condenser con- 
struction—and the finest product we have ever put 
on the market is our NEW BALL - BEARING 
FRICTION CONTROL CONDENSER. Super- 
latively smooth and absolutely silent — it has a 
ratio high enough for finest tuning and low enough 
for easy searching, whilst there is also a direct 
drive for rough setting. The three self-adjusting 
ball-bearings ensure total absence of backlash— 
permanently. 


ASK YOUR DEALER FOR THE NEW 
ORMOND 
BALL-BEARING FRICTION CONTROL CONDENSER 

‘0005 Jo hg SR Rea, 


‘0003 coe, ee 14/6 
"00025 i se A/G 


Complete with Knob and Dial. 
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IDEAL RATIO: 55—1 


Brass End-plates, high 
nickelled finish. 
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Factory . WHISKIN ST CLERKENWELL .E.C.]. 


OOO 
EASILY FIRST IN EVERY FIELD 


Advertisements for “ The Wireless World ” are only accepted from firms we believe to be thoroughly reliable. A45 
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£10 Weekly in Cash Prizes 


A New and Simple Competition | 
for all Readers of “The Wireless World.” 


To be continued weekly until further notice. 


HIDDEN ADVERTISEMENTS 


Below will be found six reproductions of fragments cut from the Advertisement pages of this 
issue of ‘* The Wireless Werid.’’ Each fragment is a clue. Can you from these clues identify the 
Advertisements ? Seven cash prizes will be awarded to the first seven readers who send us 
correct solutions. No technical skill is required, merely observation. There are no restrictions 


or entry fees and the conditions are simple. 


for the third 
correct solution 
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eee 


for the first 


correct solution opened. 
opened. 
and 
consolation 
prizes of 


for the second 


correct solution 
opened. 


10/- 


for the next four 
correct solutions 


opened. 


CONDITIONS 


1, Al! solutions must be written on the special coupon appearing 
on an advertiscment page in thisissue and addressed to The 
Wireless World, Dorset House, Tudor Street, London, E.C.4, 
aud marked ‘ Hidden Adverts.” in bottom left corner. 


a. Clues will not, of necessity, appcar in the same way as in the 
advertisement page, but may be inverted or placed iu som? 
other position. 


3. In order that town and country readers may compete on 
equal terms, solutions will not be dealt with until 10 a.m. on 
Monday next. All solutions received before that date will be 
retained until Monday moming. Competitors may submit any 


3 


number of entries. Erasures or alterations on a coupen will 
disqualify the entry. 

4. The first prize of {5 will be awarded for the first correct 
solution opened; the second prize of £2 to the next correct solutios; 
the third prize of £1 for the third, and four consolation prises of 
10/- each for the next four correct answers. In th2 event of no 
readers sending correct solutions the prizes will be awarded to the 
competitors whose solutions are most nearly correct. 


s. The decision of the Advertisement Manager of The !Vsreless 
World is final, and no correspondence can be entered into 
Competitors enter on this distinct understanding. No member of 
the stat of the paper is permitted to compete. 


Mention of “ The Wireless World,’2 when writing to advertisers, will ensure prompt attention. 
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CIRCUITS 


im Theory and Practice. 


4.—Alternating=current Circuits. 


S. O. PEARSON, B.Sc., A.M.LE.E. 


NHE operation of wireless circuits depends to such a 

- large extent on the effects of inductance and capa- 

city in alternating-current circuits that it is essen- 

tial for the reader to have a clear conception of these 

effects in order to appreciate the principles involved in 

the various types of receiving circuits in use at the present 

time, and this section is devoted to the more important 

relationship between the various quantities and particu- 

larly to the use of inductance and capacity for purposes 
of tuning. 


Rotating Vectors and Sine Waves. 


In dealing with alternating currents, voltages, etc., 
which vary agcording to a sine law, #.e., whose wave 
shape is a sine wave, it is much more convenient to give 
their values in terms of -the sine of an angle which varies 


Fig. 1.—Development of a sine curve from a rotating vector. 


with time and to plot the values to an angle base when 
drawing a graph rather than to a time base. The reason 
for this will be seen below. 

In Fig. 1 a sine wave of alternating current whose 
maximum value is Im amperes has been plotted to an 
angle base, the length of the base line corresponding to 
one complete cycle representing 360°. 
done, the sine wave can be fully represented by a straight 
line of constant length rotating about one end with con- 
stant speed. Such a straight line is called a rotating 
vector, and the use of rotating vectors instead of sine 
curves greatly simplifies calculations and reasoning in all 
alternating-current work, and their use in a simplified 
manner is adopted here. From the diagram of Fig. 1 
can be seen the relationship between a rotating vector 
and the corresponding sine wave. The length of the 
vector is miade equal to the maximum value, Im, of the 
current, armed at any instant the current is given by OM 
or BC. It 1s important to note that the vector makes 
one complete revolution for each cycle, so that if the 
frequency of the current is f cycles per second, the vector 
makes f rewolutions per second. We see, then, that there 
are only two simple conditions to be fulfilled, namely, 
that the length of the vector must be equal, to some 
scale, to the maximum value reached by the current, and 
that it must make as many revolutions per second as there 
are cycles per second. The direction of rotation is 
usually taken as being counter clockwise, and it is essen- 


When this is - 


tial to know this because when we have two vectors it is 
necessary to know which one is leading the other in phase. 

It will be found that, in the great majority of alter- 
nating-current formule, the expression ‘'27’’ is in- 
volved, z being the ratio of the circumference of a circle 
to its diameter and having a numerical value of 3.1416. 
Now the simple vector which we have just been con- 
sidering shows us how this number 2r finds its way into 
the fundamental expression for a sine wave of current. 
We have seen that the vector makes f revolutions per 
second, and, therefore, passes through a total angle of 
360 x f° per second ; thus the angle passed through in 7 
seconds will be 360. f°, and the instantaneous value of 
the current will be equal to the maximum value of the -` 
current multiplied by the sine of this angle: 

i.e., i= Im sin (360. ft). 

Now it is well known that the angle subtended at the 
centre of a circle by an arc equal in length to the radius 
is called a radian, and, since the whole circumference is 
2x times as long as the radius, it follows that 360° are 
equal to 27 radians, and, substituting this in the above 
expression, we get 

t=I,, sin 2mft amperes. 
l Effect of Inductance. \ 

We are now in a position to consider the effects of 
inductance in an alternating-current circuit. For the 
present it will be assumed that no resistance is present 
in any part of the circuit. 

When a sine waye of alternating current passes through 
a coil of inductance L henries, the resulting magnetic flux 


CURRENT | 


mm. 
INDUCED S, 
E.M. F. ‘se 


Fig. 2.—Curves and vector diagram, showing phase relations of 

applied e.m.f., current and induced e.m.f. in a pure inductance. 

It will be observed that e n lags behind the applied 
e.m.f. by 90°. 


will vary according to a sine law also, being at every 
instant proportional to the current. Now, as explained 
in Part 2 of this series,’ the changing of the flux will 
induce an E.M.F. at every instant proportional to the 
rate of change of current and to the inductance, this 
E.M.F. being in such a direction as to oppose the change 
of current. When the current is passing through its 


! See Zhe Wireless World, Jan. 27th, 1926, p. 122. 
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maximum positive and negative values, its rate of change 
is zero, and, therefore, at these points the induced E.M.F. 
will be zero. If a diagram is drawn to scale and the rate 
of change of current plotted for various points along the 
current curve, we find that the new curve is also a sine 
shaped curve but ‘displaced from the current curve by 
go°, or a quarter of a cycle. Hence the induced E.M.F. 
curve will also be-sine shaped. ; 

Now obviously the slope of thé current curve is steepest 
when the current is passing through its zero values and it 
can be shown that the maximum rate of change of current 
=2afxI, amperes per second. Therefore the maxi- 
mum value of the induced E.M.F. 

Fm = (max. rate of change of current) x L 
=27fl x In volts. 
Since the induced E.M.F. is opposing the change of 
current it is called the ‘‘ back E.M.F.,’’ and will have a 
negative value whenever the current is changing towards 
a more positive value and vce versa. The induced 
E.M.F. found in this 


iio manner is shown by the 
(a) dotted curve of Fig. 2. As 
R L there is no resistance in the 


am a ream | aa circuit an applied voltage 

—e, DEN Ea exactly equal and opposite at 

E every instant to the induced 

(b) E.M.F. will have to be pro- 

Fig. 3.—Equivalent circult (b) of vided in order to maintain 

an inductance coil (a) containing the current, so that the 

TE ASEE maximum value of the ap- 

plied E.M.F. is also equal to 27fL x īm volts. The 

three curves and their phase relations are shown in Fig. 2 

and also the corresponding vectors. This diagram serves 

to show also how two sine waves which are not in phase 

can be represented by two vectors, the angle between them 

being equal to the angle of phase difference between the 

waves. Henceforth vectors only will be used and the 

sine waves omitted. The R.M.S. value of the voltage is 

o.707 times the maximum value, and is therefore given by 
EB Senfh*0:707.1e 
=a2rfl.xI volts, 

where I is the effective value of the current. 


Reactance. 


The ratio of applied E.M.F. to current 7 =27fL is 


called the reactance of the circuit and is measured in 
ohms, being usually denoted by the symbol X, thus 


reactance X=2afL_ ohms. 


It should be noted that the reactance is not a constant 
quantity like resistance, but is directly proportional to the 
frequency. 

It will be seen from the diagram that the current reaches 
its maximum positive value a quarter of a cycle after the 
applied E.M.F. has passed through its maximum positive 
value, and thus the current lags by 90° behind the applied 
Æ.M.F. These relations are very important, and will be 
frequently referred to in connection with valve circuits. 
A further important fact to remember is that the average 
power taken by a pure inductance is zero, because there 
is no resistance to convert the electrical energy into heat. 
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A coil of inductance L and resistance R is equivalent 
to a circuit consisting of a resistance-R connected in series 
with a coil of pure inductance J. as shown in Fig. 3, 
because it is the same current which produces the heat in 
the resistance that produces the magnetic field linked with 
the coil, and in a series circuit the current is the same at 


_ every part of the circuit: When a sine wave of current 


is passed through such a coil the usual back~E.M.F. is 
produced, and in order to maintain the current the applied 
E.M.F. must be just sufficient to counterbalance the in- 
duced E.M.F. and to overcome the resistance. The 
component necessary to overcome the resistance will be. 
E =IxR volts (R.M.S.) in phase with I (see Part 1, 
p. 84 of the issue of January zoth, 1926), and that 
required to counterbalance the induced E.M.F. will be 
E,=IxX=a2qafL.1 volts leading the current by 90°. 
Impedance.. - 

The vector diagram is shown in Fig. 4, and in adding 
together the components E, and E, it must be remembered 
that they are go° out of phase, so that their resultant 1s 
given by the diagonal vector in the vector diagram. 
Thus E?=E,?+E,? Ex. oe E 
and applied voltage 


= PR? + IPX? _—— 
=[/R? + X?, 
where X =27fL ohms ; 


-e wo Se we we we wee a 


or l= E amperes 
Z aa a 

where Z= y R? 4+ (27fLF. a 
P 


Z is called the impedance of Fig. 4.—Vector diagram show- 
the circuit and is measured ing phase relations of E-Mr-® 
in ohms. Thus impedance sisting of resistance and in- 
is that quantity by which the Se cree nee 

voltage must be divided in order to get the current in an 
A.C. circuit, and is for this reason sometimes called the 
apparent reststance of the circuit for a given frequency. 


We see then that 


Impedance = y (resistance)? + (reactance)?. 
Hence in a circuit where no reactance is present the 
impedance is equal to the resistance, and in a circuit with 
reactance but no resistance the impedance is equal to the 
reactance. 

Referring to Fig. 4 again, it will be seen that, the 
current lags by an angle ø, which is less than go°, behind 
the applied E.M.F. We have seen that: for a pure 
resistance there is no angle of lag, and that for a pure 
reactance the angle of lag is exactly go°, and therefore 
it follows that for a circuit possessing both inductance 
and resistance the greater the ratio of reactance to resist- 
ance the greater will be the angle of lag. At the high 
frequencies used in wireless circuits the reactance of an 
inductance coil is so large compared with the resistance 
that the angle of lag may always be assumed to be 90 
without the introduction of any serious error. 

The average power taken by the circuit is represented 
by that consumed in the resistance only, as we have 
already seen that inductance does not take any power. 
The true power is thus given by I?R or E,I watts, where 
E, is the component of the applied voltage neces xy © 
drive the current through the resistance alone (see È AS 
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Wireless Circuits in Theory and Practice.— 

Now since E, is obviously less than the total voltage E 
across the ends of the circuit we see that the true power 
E,I is less than the product of the total voltage and 
current, EI, or apparent power. Thus, in order to get 
the true average power it is necessary to multiply the 
apparent power by a factor which is less than unity, and 


this factor is called the power factor of the circuit, so that: 


True Power _ E,I 


Power Factor = —————______- =. 
Apparent Power EI 


r 


E 


Eao 
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=cos @ (from Fig. 4), 
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i.c., the power factor is given by the cosine of the angle 
of phase difference between the applied E.M.F. and the 
current, and the true power is therefore 


P=ElI.cos@ watts, 


Where E and I are the R.M.S. values of the applied 
voltage and the current respectively. Since E, is equal 
to the product of current and resistance, and E = product 
of current and impedance, we see that the power factor is 
equal to the ratio of resistance to impedance, that is, power 


factor = R 


Z. 


WIRELESS IN GUY’S HOSPITAL. 


The System [Installed by the Marconiphone Company. 
; / 
r | VHE numerous wireless installations in hospitals 


which are being installed through the agency of 
the Daily News Fund are being added to daily, 
the latest addition of note being that of Guy’s Hospital. 

In a hospital such as Guy’s, where there are numerous 
X-ray rooms installed and practically every known method 
of electrical treatment for massage, etc., together with 
several automatic lifts, it was necessary to select a posi- 
tion where the most efficient aerial, capable of reception 
from both the London and Daventry stations, could be 
erected in order to minimise interference. 

After very careful consideration, and having located 
practically every conceivable thing which was likely to 
cause any difficulty, the engineers of the Marconiphone 
Co., Ltd., decided upon installing the apparatus in the 
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Receiver, amplifier and control board of the wireless installation 
at Guy's Hospital. 


Otd Biology Room, where a space of approximately 
oft. x 8ft. was allocated and a substantial partition 
erected. 

By the position selected being almost in the centre of 
the buildings, the engineers who undertook the formidable 
task of supplying practically every bed in the hospital 
with a point for headphone reception found their task 
of distribution much easier. 


Aerial and Earth System. 

The aerial used is of the indoor type, and consists of 
about soft. of rubber-covered wire held into position by 
means of special insulated hooks. The earth, which plays 
a very important part in the reception of wireless, was 
by means of about 6ft. of the same type of cable as used 
for the aerial connected to a main water pipe. 

The instrument used for. the reception of the broad- 
cast programmes was a standard type Marconiphone V.2 
model. The amplifier used was built to the specification 
prepared by the engineer-in-charge of the work, and a 
very compact and efficient instrument was turned out, 
consisting of three stages of audio-frequency amplification. 

The output of the amplifier is taken to six specially 
designed transformers connected in the ‘phone lines, five 
of which have a step-down ratio of 5 to 1. ‘The -object 


of these transformers is to ensure that the electrical load 


is evenly delivered at each of the headphone points. There 
are approximately roo points on each line. ‘The sixth 
transformer has a winding ratio of 1 to 1, and is con- 
nected in the line circuit of the loud-speakers. 

An elaborate instrument board is mounted on the wall, 
on which were fixed the transformers mentioned, together 
with special damping resistances arranged so that the con- 
trol of each line can be balanced to suit the load or number 
of ‘phones in circuit. 


Telephone Distribution. 

The wiring throughout the system is composed of lead- 
covered cable, of which some two miles has béen used, 
all of which, being fixed on the outside of the building, 
necessitated the use of special cradles, ladders, etc. The 
object of placing the wiring on the outside was to meet 
the requirements of the hospital authorities in preserving 
the hygienic principles which have been the outstanding 
features in the design of the wards, which does not allow 
of any dust-collecting object being fixed on the walls 
inside the wards. 
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A Review of the Latest Products of the Manufacturers. 
GECOPHONE FILAMENT RHEOSTAT. 


The requirements of a filament rheo- 
stat are that the resistance value at any 
setting shall remain constant, that it 
will not overheat, and that the adjust- 


ment shall be smooth and effective. The 
Gecophone universal filament rheostat, a 
recent product of the General Electric 
Co., Ltd., is designed to comply in all 
details with these requirements, and 
furthermore is suitable for controlling 
either bright or dull emitter valves. 

The resistance winding consists of two 
coils of wire connected in series, one 
having a total resistance of 5 ohms and 
a second coil of finer wire having a resist- 
ance of 25 ohms. The body of the rheo- 
stat is of brass, and the wire is insulated 
from the casing by a heat-resisting com- 
position. A circular black dial is sup- 
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The Gecophone universal filament rheo- 

stat is provided with two windings so 

that it can be used with bright or dull 
emitter vaives. 


plied with the rheostat, engraved in 
white and calibrated in ohms, while be- 
tween the high and low resistance sec- 
tions a stop is provided to serve as a 
safeguard against overrunning dull- 
emitter valves. 

The rheostat is made for one-hole 
fixing. Tension of the contact arm is 
adjustable, so that a very smooth action 
can be obtained. The instrument is neat 
and compact, and of excellent finish. 


ooo 


“ ENCORE ” INDOOR AERIALS. 


Those listeners who are prevented from 
erecting an outdoor aerial will find either 
of the two indoor aerials produced by 
the Encore Manufacturing Co., 16, Lower 
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Richmond Road, Putney, London, 
S.W.15, a good substitute, as every 
endeavour has been made to produce an 
aerial possessing the lowest possible 
high-frequency resistance. 

One model consists of four multi-strand 
(15/36 S.W.G.) silk-covered wires, spaced 
apart by means of ebonite cross pieces 


The ‘‘Encore’’ aerial for indoor use. 


53in. in length. The total length of the 
aerial as supplied is 12ft. 6in. and the 
lead-in is 7ft. 6in. With such a small 
spacing between the wires the capacity, 
and hence the wavelength, produced by 
this aerial is inappreciably greater than 
that of a single wire of equivalent length, 
yet this form of construction undoubtedly 
produces an aerial of low resistance. 
The other type, in which eight con- 
ductors are supported around a circum- 
ference of insulating rings, is a form of 
construction which can be recommended 


Another form of ‘‘ Encore” aerial, which 

consists of eight enamelled wires spaced 

by means insulating loops of emall 
diameter. 


when, owing to screening or other adverse 
condition, it becomes necessary to employ 
an aerial possessing a minimum of resist- 


ance. The strands are just over 
in. apart, and thus here, again, the 


. Capacity is scarcely greater than that 


of the single conductor, but tbe 
cage form of construction is generally 
employed for the purpose of improving 
aerial efficiency. This aerial is ł0ft. 6in. 
in length, lZin. in diameter, with Tft. 6in. 
of lead-in. 
o000 
THE “TIGER” COIL 
HOLDER. 
Already the Athol Eng- 
neering Co., Cornet Street. 
Hr. Broughton, Manchester, 
have produced a number ol 
components in which porce- 
lain has been substituted for 
ebonite. The Athol valve 
holder, for instance, consists 
of a porcelain mount, ii 
which the valve pius are m- 
serted, and again a ce: 
mount has been produced i 
which porcelain is used to 
give suppgt to the plug and socket 
connectors. . 
The ‘‘Tiger’’ single coil holder '5 
another application of porcelain as an in 
sulator between connectors carrying radio 
frequency currents. It is of simple con- 
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In the “Tiger” coil holder porcelain is 

used to give suppert to the pia asd 

socket in preference to the customary 

practice of using ebonite or other moulded 
material. 


struction, consisting of a porcelain bese. 
to which the plug and socket are attached 
by means of back-nuts. In spite of the 
difficulties of working porcelain to exact 
dimensions, this holder will be found te 
engage quite easily on to the socket of 
the standard plug-in coil. 
In securing the holder to an ebonite 
instrument panel the reader is advised to 
drill clearance holes liberal in size and 
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to clamp up the back nuts under żin. brass 
washers. By this means air spacing is 
obtained between the stems of the plug 
and socket and the ebonite panel, so-that 
the merit of the porcelain mount is not 
lost by bridging the connectors with the 
ebonite panel to which it is attached. 
©0000 


KAYNITE WINDING MACHINE. 

Messrs.. A. W. Knight, Ltd., 167, 
Lane, Peckham, London, S.E.15, 
specialised in the manufacture of 


Rye 
hav e 
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coil-winding machines, and were probably 
first in the field in providing the amateur 
with an inexpensive winder with which 


he could construct coils of high efficiency 
J d . . = . - 
ind of sizes to suit his special require- 


ments, The new model winds a 
liferent form of coil to that produced 
by the earlier types of machine, with 
hich readers are probably acquainted. 


coil winding machine 


Kaynite duplex 
with examples of the type o: coil pro- 


duced. 
As will be seen in the accompanying 
liustration, a former similar in principle 
to that employed for the construction ot 


basket coils is mounted on a shaft, which 
is rotated by a handle drive. A wheel is 
fitted to this shaft, and by means of a 
chain drive is coupled to a smaller pinion 

t an auxiliary shaft operating a 
ind throw. - The wire is fed through an 
ye and guided by means of the throw, 
» that it traverses the winding former. 
[he wire is not arranged In a Zigzag 
lashion between altérnate spokes, but is 
made to pass over two of the spokes 
betore moving across to the other side. 

The number of turns run on is auto 
matically recorded upon an indicating 
lial operating through a worm pinion. 
Yn completion of the winding the coil 
š finished by binding the 
together with thread, an operation which 
8 easily accomplished with the aid of a 
needle, and is removed from the winding 
iormer by withdrawing the pegs. 

This machine is entirely original in 
design and can be used either by the 
amateur or the professional for the con 
straction of compact inductances of low 
self-capacity. It is robustly built and 
will give prolonged service, 
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| DIMIC COIL. 

_ The serious experimenter is now devot- 
ing considerable attention to the design 
of tuning coils of high efficiency, a 
development that has probably arisen 
from the general use of high-frequency 
amplifiers in which stability is obtained 
by the neutrodyne method. - l 

_ In receivers in which the effects of 
inter-electrode capacity in the valve tend- 
ing to produce self-oscillation is overcome 
by the employment of 9 tapped coil and 
balancing condenser, it is important that 


the tuning inductance shall possess the 


lowest possible high-frequency resistance 
in order to maintain sharp tuning and 
maximum signal strength. — 

The Dimic coil recently introduced by 
L. McMichael, Ltd., Hustings House, 
Norfolk Street, Strand, London, W.C.2, 
is probably the first low-loss solenoid in- 
ductance to appear on the British market. 
Manufactured in a range of sizes, coil No. 
1 is the most popular, as it covers a tun- 
ing range of to 600 metres. The turns 
of wire composing the inductance are as 
far as possible air supported, being carried 
by the nine ridges arranged on the face of 
an ebonite cylinder. An air spacing is 
provided between the turns which un- 
doubtedly improves the efficiency of the 
coil, the turn-to-turn capacity being set 
up across an air dielectric. e winding 
is rigidly held in position by recessing 
the turns in a thread cut on the outside 
of the supporting fins. The ratio of 
length of winding to diameter is prob- 
ably a good one, and in data supplied by 
the manufacturer it is stated that a resist- 
ance of 0.055 ohm per microhenry is ‘ob- 
tained, measured at an oscillation fre- 
quency of 800 kilocycles. 

This type of coil has many applications, 
and in addition to its use for intervalve 
coupling it may be adopted as an auto- 
or loose-coupled transformer in an aerial 


The new Dimic low-loss coil. 


circuit, neutrodyne transformer, oscilla- 
tion coupler in a reflex circuit, or as 
an oscillator in a supersonic heterodyne 
receiver. 

The No. 1 coil has an inductance of 
approximately 200 inicrohenries and will 
tune from 300 to 600 metres when bridged 
with a variable condenser having a maxi- 
‘mum capacity of 0.0005 mfd. This data 
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xis engraved on the top plate of the coil, 


in addition to which is a figure, which 
in this instance is 75, indicating the 
nearest equivalent in the Igranic series. 
A base piece to provide interchangeability 
is supplied, fitted with four terminals so 
that the two halves of the inductance 
may be connected up independently. 

The introduction of coils of high eff- 
ciency will certainly meet with the favour 
of the scrutinising amateur, whilst their 
undoubted superiority to many of the 
tuning coils available on the market will 
ensure a widespread popularity. 


| CATALOGUES 
i RECEIVED. 


‘‘Sphinx Electric Supplies.” (112, 
High Holborn, W.C.1.) Catalogue of 
“ Sphinx” radto apparatus, including 


receivers, loud-speakers, headphones, ac- 
cumulators, etc. 
0000 
“S. A. Cutters, Ltd.” (18, Berners 
Street, Oxford Street, W.1.) ‘* Salient 
Features,’’ being a catalogue of wireless 
receivers and containing ‘‘Hints and 
Tips” by “Pilgrim.” Price 6d. 
o000 
“ Portable Utilities Co., Ltd.” (Eureka 
House, Fisher Street, W.C.1.) Particu- 
lars of ‘‘ Eureka ” products, including 
transformers, chokes, and frame aerials. 
oo00 


‘‘Metro-Vick Supplies, Ltd.” (4, 
Central Buildings, Victoria, 8.W.1). An 
illustrated catalogue descriptive of 
Cosmos wireless components and acces- 
sories. 


0000 
‘‘Igranic Electric Co., Ltd.” (149, 
Queen Victoria Street, E.C.4). Leaflet 


illustrating Igranic-Pacent components. 
Also Publication No. 6,197, giving parti- 
culars of Igranic Tone Control and 
Damping Resistance, also Publication No. 
6,198, referring to Igranic Mixed Anode 
Resistance. 
: 0000 

“ Edison Swan Electric Co., Ltd.” 
(123-125, Queen Victoria Street, E.C.4). 
The Wireless Catalogue, an art produc- 


tion dealing with Ediswan sets, com- 
ponents, accessories, valves, batteries, 
etc., etc. 84 pages. 

oo00 i 


‘‘Marconiphone Company, Ltd.” (210- 
212, Tottenham Court Road, London, 
W.1). Publication No. 443, a compre- 
hensive and handy guide to all Marconi 
receiving valves. 


0000 
‘Star Wireless Supplies ®” (101, 
Hitchin Street, Biggleswade). Illustrated 


pamphlet describing ‘‘ Star "° radio com- 
ponents and accessories. 
ooo0oo 


“Chloride Electrical Storage Co., Ltd.” 
(Clifton Junction, nr. Manchester). 
Leaflet No. 4045, relating to the Exide 
battery and describing methods and 
apparatus for testing portable batteries. 
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Definitions of Terms and Expressions commonly used in Wireless 


Telegraphy and Telephony. 


This section is being continued week by week and will form an authoritative work of reference. 


Stalloy. A special steel alloy containing 
silicon, manganese, sulphur and phos- 


phorus, having better magnetic pro- . 


perties than ordinary iron or steel, the 
fe being greater and the 
ysteresis effect less. Used almost uni- 
versally for transformer cores, etc., and 
telephone diaphragms. | 


A term sometimes used 
for atmospherics. 


Static Characteristics (of Thermionic 
Valves). The ‘‘static’’ charactefistics 
of a thermionic valve are the curves 
showing the relation between the 
various voltages and currents when 
these voltages and currents have steady 
values. The chief characteristic curves 
of a three-electrode valve are (a) that 
showing the relation between the plate 
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Static valve characteristic, (a) plate 
potential—piate current carve; (b) grid 
potential—plate current curves for 


various plate potentials. 


potential and the plate current with 
the grid maintained at constant poten- 
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tial with respect to the filament, (6) 
the relation between the grid voltage 
and the plate current when the plate 
potential is maintained constant, and 
(c) the relation between the grid volt- 
age and the grid current. The filament 
current is kept constant at the normal 
value in all three cases. 

The curve represented by case (b) 
is the moat important, being the operat- 
ing characteristic of the valve, and 
usually called the ‘‘anode_ eharac- 
toristic.” There.is a separate anode 
characteristic for each value of the 
plate potential, the straight portion of 
each having more or less the same 


slope; increasing the plate potential . 


merely has the effect of shifting the 
curve bodily to the left without appre- 
ciably changing its shape. 

For efficient operation as a thermionic 
amplifier the grid voltage for a given 
plate potential should be adjusted so 
that the valve operates at or near the 
middle point of the particular anode 
characteristic concerned. 

For operation as a thermionic recti- 
fier or detector by means of anode 
rectification the grid voltage is ad- 
poa so that the valve operates at the 
ower bend in its anode characteristic 
curve. (See ANopE RECTIFICATION and 
Grip RECTIFICATION.) 


Static Charge. See CHARGE (a). 


Static Component (of wireless waves). See 
ELECTROSTATIC COMPONENT. 

Static Coupling. See ELECTROSTATIC 
COUPLING. 


Static Transformer. See TRANSFORMER. 


Stationary Waves. The’ state which 
occurs when electric oscillations are 
propagated along a straight wire of 
definite length so that the waves are 
reflected back from the end, and, in- 
terfering with the oncoming waves, 
produces nodes and loops of potential 
along the wire, and also nodes and 
loops of current, the current nodes 
coinciding with the voltage loops and 
vice versa. See Nopes anD Loors. 


Step-Down Transformer. A transformer 
in which the secondary voltage is lower 
than the primary voltage. 

Step-Up Transformer. A transformer in 
which the secondary voltage is greater 
than the primary voltage. 

Storage Battery. A battery of accumu- 
lators, or storage cells. 


flat copper strio wound in the fomn of 


Storage Cell. See Seconpary CELL. 
Strap Coil. An inductance coil made of 


Strap Inductance Coil. 


a flat spiral, used extensively for trans- 
mitting inductances. 


Stray Field. A magnetic field which i ' 
present in a place other than in th 4 
desired magnetic circuit of a piece © 
apparatus, the lines of force represen: 
ing this field being called “leakage 
lines.” 


Another term for atmospherics. 


See E:nTHOVES 


Strays. 


String Galvanometer. 
GALVANOMETER. 


Sulphating. ‘The formation of white lead 
sulphate on the plates of a lead-acid 
accumulator cell due to being left m 
an uncharged condition after havin 
been over-discharged. Such a deposit 
is insoluble in the acid and renders the 
call incapable of giving its full rated 
capacity. 


Superheterodyne Reception or Superson. 
Heterodyne Reception. A system ° 
beat reception which can be employed 
for the reception of telephony, and whx 
rovides a remarkable degree of high- 
pejueney amplification and selectivity. 
Local oscillations are superim 
upon the incoming signal osctliations $ 
that a beat frequency is produced (st 
Bear Recerrion), the frequency of the 
local oscillations being so adjasted 
the beat frequency produced is ? 
a radio frequency of a moderately lons 
wavelength, i.e., a supersonic f" 
quency. These beats are rectified I 
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Dictionary of Technical Terms.— Various.colours may be used to facilitate | If Rt, is the resistance of a conductor 
the ordinary way and then applied to an the tracing out of circuits. at t°C., and Rt, is its resistance at 


intermediate frequency amplifier which, t° C., then 


if desired, may be sharply tuned to the ` _T č Rt,=Rt, {1+ (t,—t,)}> 
supersonic frequency. After amplifica- “T v Aerial. An aerial with one or more Were is the temperatur ficient 
tion in this manner, the supersonic fre- horizontal wires, the down lead being The ee i n i, pera pa a i 
quency oscillations are rectified by a taken from the centre of the horizontal durin ned a a may be applied to 
second detector, giving audio-frequency portion. . L REENA, 


Tension. A term sometimes used for 
voltage or potential difference, €-9-» high 
tension, low tension, etc. 


signals which may. be appien directly 
to the telephones or further amplified 
by a low frequency amplifier. 


Tap or Tapping. A connection made to 
an intermediate point between the ends 
of a winding such as that of a trans- 

Super Regeert E Rece er (Armstrong). former or an inductance coil. Terminals. Convenient screws, blocks, 
A special type of valve receiver im . . or clamping devices to which the ends 
which reaction is employed to such PE Res rae ue of the aial circuit of a piece O 
an extent that ihe set would oscillate a loved for the conveyan : á ne ee apparatus. are connected, enabling rapid 
continuously if it were not for the pro- raat a e point to an ah ab = le ae cal connection and disconnection of external 
vision’ of a means of stopping the oscil- senna an the coca tt pice one 4 i wires to the apparatus. Usually called 
lations about 15,000 times per second. now commonly used to a “ tele- “binding posts ” in America. 


This is done by means of a second : x f ' 

oscillating Cab which E a at a phone receiver,” Or, the instrument Thermal Ammeter. A hot wire ammeter. 

Jong avelencth “on the prid of the which converts electrical pulsations in Not to be confused with thermo- 
5 a telephone circuit ito audible sound ammeter. | 


detector valve. vibrations in the air. 


The oscillations in the receiver take ‘Thermal Detector, or Thermo-Detector. A 


time to build up, and during a given Telephone Condenser. A small fixed- device for detection of high-frequency 
short interval of time they build up capacity condenser connected = in oscillating currents by their heating 
2 a Toy hbo is proportionai to parallel with a telephone receiver in effects. 

e strength O e incoming signal at order to by-pass bi h-frequency cur- 
the time of their commencement. Thus rents or to Aren partially the. higher Thermal Telephone: A telepnons PA 
each time the oscillations in tbe receiv- pitched audio-frequencies of speech an ceiver which > epends for its action 0” 
ing circuit are stopped by the long music to produce a more: mellow tone. the heating effects of the telephone cur 


wave ‘interrupter ” they. build up rent. In one type the expansion and 
again to a A y 1 to Te Telephone Jack. See JACK. . contraction of a wire heated to varying 


i 
strength of tl nae. scill i degrees by the telephone current oper 
strength of the incoming oscillations at Telephone Transmitter. (a) An instru- 


i i i : 7 ates a diaphragm -which sets up the 
the time of interruption, and so repr» ment for converting sound vibrations d e he ai 4 ae 
duce moderatel accurately, but reatly : : f Í : sound waves in the alr, whereas 1n 
j- y accurately, g I into electrical vibrations or pulsations h h . dph t 
amplified, the variations of the oscil- ae l another type there 1s NO iaphragm a 
I fave l es of a similar wave form, now commonly Il. th d waves bei duced b 
lat d by th 1. which f : all, the sound waves being produced by 
ions received by the aerial, whit called a “microphone.” (b) In wire- n i a i ) 
is nsually a frame aerial. le t loed for th direct expansion and contraction of 
d ae a is ho employed for tne the air surrounding the beating element. 
Supersonic . Frequency. A frequency sen Ing C6) te ep one messages, music, h i i A if \ i \ od 
which is above the audible range of etc. T es onic TE er. a three-e Se 
j j i i ermionic vaive: usec as an al r 
frequencies, but is not sufficiently high Telephone Transformer. A transformer f ; ‘lh : 
to be comsidered a radio frequency. for coupling telephone receivers to a or magnifier of electrical oscillatie 
el pling tetepnors. he (seo THREF-ELECTRODE Vave). The 
Surface Leakage. The leakage of a cur- alee ae circuit, such an ar term also applies to an amplifier emplay- 
rent of electricity over the surface of Aa oe two main advantages : ing a number of thermionic valves in 
an insulator due to a deposit of mois- (a) the telephone 15 insulated from high cascade. 
ture or dirt which acts as 4 partial voltage circuits (if any) of the receiv es 
conductor. ing apparatus, and (b) low resistance Thermionic Detector. A thermionte 
= telephones, which are more robust, may valve, either a shree-clactrode valve or 
Surge. A sudden rush of electricity in be employed. a Fleming valve, used as a detector 
a circuit, as sometimes occurs when The primary winding of the trans- of high-frequency oscillations. (For 
switching @ transformer primary on to former is connected to the output side action of a three-electrode valve as a 
the supply mains; oF a sudden violent of the receiving apparatus, the winding detector see ANODE RECTIFICATION and 
wave of high voltage due to varmous being designed to have the proper im- GRID RECTIFICATION). The Fleming 
causes, such as a sudden short circuit pedance to suit the circuit, and the valve acts as a detector in virtue of its 
in a circuit. telephones are connected to the second- agen ry | Pee ane 
i ae s indi i ; ; - ateral conductivity etween the anode 
S.W.G. Abbreviation for Standard Wire ary winding, which should have a re 
Gauge i sistance about equal to that of the or plate and the filament. 
éunchroniam, T¥ hi telephones. ‘Thermionic Emission. The electron 
chro . o er more machines or T s gi : : 
ath ieces of apparat Sah a Television. The transmission by electrical emission which takes place from the 
er p 4 PP e us with moving means of a scene with moving objects heated cathode or filament of a thermt- 
parts are sal to, bee synchronism and its reproduction at a distance as onic tube, the stream of electrons con- 
when Bane et running at exactly the a “ moving picture,” $e., what may be stituting the current flowing between 
same Spee ana aro 1a step.. Two cur- termed as ‘‘seeing by wire or by wire- the filament and the plate or anode. 
rents which are tn phase are sometimes > `Jess.” This is a reset on ean 
_ said to be “in synchronism.” = > `` . antal st t P y - Thermionic Oscillator. A three electrode 
Synton Two t d illati Sait experimental state. ; valve used as & generator of electrical 
bias ad to ba eee aie ee panes Temperature Coefficient. The resistance oscillations, the connections being siml- 
t Z frequenci y f y llati of most conductors varies with temper- lar to those of a regenerative eirowt 
a pu in alban ase oe ay $ Fa he ature, the resistance usually increasing as used for reception. Any desired 
oo ad to free lalo a ia ake with increase of temperature, and the frequency of oscillation can be ob- 
resp A an ee “« temperature coefficient ”’ of aterial tained, de sending on the constants of 
An example is given by the oscilla- p . a mat ne > 
ti AART ot as ak transmitti a is defined as the fractional increase of the circuit (see OSCILLATION CONSTANT). 
a, ee P ee resistance per degree Centigrade rise in Thermionic oscillators are used to a 
is temperature. For carbon the resistance large extent for continuous ware Lrans- 
a Systoftex.” A flexible insulating tubing decreases with increase of temperature, mission ot Morse signals, and almost 
through which bare wires can be so that carbon has a negative tempera- exclusively for telephony transmission. 
threaded for purposes of insulation. ture coefficient. See THREE-ELECTRODE VALVE. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 


Correspondence should be addressed to the Editor, “ The Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address. 


THE BEST “ALL-ROUND” WAVELENGTH. 


Sir,—I have been trying to investigite as far as possible 
the reasons for some of the phenomena known to exist on the 
_ultra-short waves, and acoordingly have devoted a considerable 
amount of time in reception under all conditions and times. 
Following is a brief summary of what I experienced, leading 
me to the conclusion that the ideal wavelength for good all- 
round day and night communication exists on about 27 metres. 
I am open to contradiction on this, and should like to hear 
other views on this subject. 

We all know of the appalling “fade-out” of local signals 
on 45 metres at night, while they remain audible at tremendous 
distances. 

For several nights I made observations on stations working 
during the period: aud principally on one amateur station which 
was luckily near enough to enable me to pick up his harmonics, 
although I know his power is no more than 8 watts. 

Before the ‘‘ fade-out’’ periods he was distiactly strong on 
his fandamental; his second harmonic was hardly audible, but 
his third was several times the strength of the second, until 
the “‘ fade-out’ period, when his second harmonic entirely dis- 
appeared, while his third gained in strength until it nearly 
equalled the strength of his fundamental. Also at this. time 
other harmonics became quite audible, and I read several 
stations on these harmonics which I knew were using the 
45 metre band, while some remained inaudible on their funda- 
mentals. During the whole time I listened in no case did I 
observe a single signal suffering from fading on this wave, i.e., 
26-28 metres, and the conclusion I am forced to is that here 
is perhaps what we are searching for, an all-round frequency 
suitable for day or night communication. 

I should like to’ hear any other readers’ results in this direc- 
tion, and should be happy to compare notes with them. 

London, W.8. G. A. EXETER (G-6YK). 


OVERLOADING THE VALVE. 


Sir,—May we refer to the letter published in your corre- 
spondence columns in your issne of January 13th, from Mr. 
J. F. Sutton, which was in response to the points we raised in 
his article on the Bhilips rectifying valve. 

In this letter Mr. Sutton states that the factor which limits 
the charging current in the Philips rectifying valve is the power 
wasted in the valve itself, which must be dissipated in the 
form of heat from the glass bulb, and although we agree that 
in this way it is possible to obtain a considerably larger current 
from the valve than 1.3 amps, we feel that the life of the 
valve is of far more importance to the user, so that we have 
always stressed the fact that overloading shortens the life 
of the filament. This also occurs when the arc-discharge is 
maintained without the filament current, in which case the arc 
is directed to a small part of the filament only when as high a 
load is carried by this small part as would otherwise be borne 
by the whole of the filament. 

Whilst we greatly appreciate Mr. Sutton’s good opinion of 
the usefulness and solidity of our apparatus, we feel bound to 
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warn your readers that pushing the charging current beyond 
the value which we give is liable to result in a shorter life of 
the valve. PHILIPS LAMPS, LTD. 


Sir,—I regret that I fail to see any need for replying in 
more detail than I have already done to the comments on my 
article by Messrs. Philips Lamps, Ltd. 

It would be very much more interesting to hear from them 
of the results of systematic experiments on the valve than 
to read random conjectures which carry no weight. 


Forest Hill, S.E. JOHN F. SUTTON, B.Sc. (Ene.). 


MORSE PRACTICE MESSAGES DURING BROADCASTING. 


Sir,—Of the several Morse code transmissions which tend to 
spoil long-distance broadcast reception, I would draw. attention 
to a somewhat serious offender. The transmission of which. I 
complain emanates from an army station at Aldershot, which, 
working on c.w. with a wavelength of about 1,600 metres, emits 
a sufficiently powerful harmonic in the broadcast band to 
spoil the reception of the Birmingham programme when listen- 
ing on a superheterodyne receiver situated in a South London 
suburb. . 

The messages, which are transmitted slowly, are easy to read 
and are apparently sent out purely for practice in the reception 
of Morse signals. . 

Is not this a class of transmission which could be better 
conducted with a non-radiating set—all that is required is a 
buzzer and a key? A. HOWTON. 

Chariton. 


BROADCASTING PROBLEMS IN WESTERN EUROPE. 


Sir,—I should like to say something about the general ques 
tion of broadcast reception as it exists,at present and with 4 
view to the future, especially from the point of view of those 
who, like myself, Ħve in districts where there is no “local 
station, and where, consequently, all listening on the 300-500 
metre waveband is more or less long-distance reception. __ 

Practically what it amounts to is that, in places like this, 
Daventry is the only station which is of any real use so far as 
regular and reliable entertainment is concerned. This opinion 
is practically universal amongst my acquaintances. With 
reasonably selective receiving sets, such as are available to 
people of ordinary means, reception on the 500-500 metre wave- 
band is merely an exasperation. I have had no experience of 
reception within a short distance of any transmitting station, 
but only in this district, which must be fairly typical of that 
enormously greater part of the country which is outside the 
“swamping area” immediately around each broadcasting 
station. Dissatisfaction is becoming increasingly apparent 
among those who have purchased or constructed receiving sets 
which they were given to understand would receive distant 
stations satisfactorily, at least on head telephones. Of course, 
the cause of the trouble is the jamming resulting from the 
excessive number of stations working in Western Europe on an 
inadequate wavelength separation. 


ieee” 
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Letters to the Editor.— | 
We were informed not long ago that, as the result of large- 
scale tests, it had been definitely proved to be impossible to 
eliminate heterodyne interference so long as stations, even O 
small power, were working within less than a ten kilocycle 
separation in an area the size of Western Europe. 

In apparent contradiction, we are now told of a scheme based 
on’ “exclusive ° and ‘* common » wavelengths for the elimina- 
tion of this interference, but in view of the first statement, 
and of other facts one remains hardly convinced that anything 
but a reduction in the present number of stations, OT, at the 
very least, a drastic limitation on the number to be erected 
in future. can ever achieve more than a partial and temporary 
success, unless present theories as to what is possible in seler- 
tive transmission and reception are upset by some new 
discovery. 

It looks, to the interested onlooker, 
Western Europe were Just waiting for a lead in this common- 
sense scheme to limit the number of broadcasting stations, 
and it also appears rather as if this country’s representatives 
were taking the line 
casting, we have established a prior right to the ether, and that 
later comers ought to give way to us. If such an attitude 
exists, it can only increase difficulties and postpone a solution. 

Is it not possible for us to set an annie which involves a 
ood deal of courage and sacrifice, for others to copy? 

From the point of view of manufacturers of wireless appara- 
tus, and of all wireless publications, this matter of overcoming 
the interference bugbear is of extreme importance. New re- 
ceiving apparatus, designed for selective long-distance reception, 
is continually being developed and improvements to older 
designs are frequently published, but under existing and 
prospective conditions are all these improvements of very- much 

practical use? As I understand it, no receiver, however selec- 
tive, can properly separate stations which actually heterodyne 
each other unless selectivity be carried to the point of cutting 
off the essential “ side-bands.” Already there are very few 
stations which are not définitely heterodyned most, OT all of 

the time A further aggravation 1s that all efforts to secure 
satisfactory I.F. amplification with clear, natural loud-speaker 
reproduction are nullified except on Daventry, to which no one 

wishes to listen exclusively, although very many are already 
compelled to do 50, not because other stations are beyond the 
range for reliable reception. 

If. eventually, it must come to be generally recognised that 
owing to the unavoidably congested state of the ether receiv- 
ing sets designed for selective long-distance reception are oO 
very little practical utility, it will not mean merely that the 
demand for some of the more elaborate types, 
ponents fer constructing them, will diminish, with a compen: 
sating increase in the demand for simpler apparatus. The 
great majority of listeners in this country are not, and never 
will be, contented merely to listen to the local station (if there 
be one) and Daventry. and why should it be expected of them? 
The fascinating possibilitv of being able to hear distant stations 
has helped the growth of radio broadcasting in this country to 
an enormous extent. Can it be doubted that the removal of 
that stimulus to existence and growth would have a very serious 
effect ? 


as if the nations of 


Much. or ali of the foregoing, may be wide of the mark, but 
itis an attempt to sum up the situation as it strikes the aver- 
age listener, based on practical reception results as they are, 
and on such information as is available to the general public. 
J. H. S. FILDES. 


Llandudno Junction, North Wales. 


— 


A QUESTION OF DISTANCE. 


Sir,— With reference to the letter from Mr. H. L. Cape 
on the above subject, I think he hardly appreciates the effect 
on the ordinary and less learned readers (like myself) of incor- 
rect figures being given in an article in The Wireless World, 
which has established a well-earned reputation for accuracy. 
If figures are worth giving at all they are worth giving 
accurately in such a periodical. No experienced wireless 
amateur would knowingly use two measuring instruments which 
differed in their readings by about 20 per cent., and then 
effecting 2 ‘* compromise” between them ; the same should apply 
to maps used for wireless purposes. 
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The difference between two maps Mr. Cape explains by their 
being “ differently projected.” Any error of this sort, measured 
over the distance in question, would be a matter of yards rather 
than of máles. The fact is that both maps were hopelessly 
inaccurate. Measured on a large scale Ordnance Survey map 
(which can always be relied upon), I make the distances the 
same as Mr. Adshead. Mr. Cape's reference to pedantry sounds 
dignified, but not convincing ; obviously he did not consider the 
square law effect, but rather sought an explanation in the 
«improvement of plant.” v. G. P. WILLIAMS. 

High Wycombe. l 


i 
Sir —In reply to H. L. Cape in The Wireless World of 
February 3rd, any map which shows 4 distance of 114 miles 
as either 126 or 137 miles is not “* projected ” but drawn free- 
hand by a draughtsman with his eyes shut. On a scale of even 
10 miles to an inch this' is an error of 24 inches in plotting ! 
The distance from Birmingham Town Hall to Chelmsford aerial 
is 113.90 miles calculated by trigonometry, and the bearing 1s 
116° 14’ 08”. 


H. E. ADSHEAD. 
Braintree, Essex. 


MARCONI ROYALTIES. 

Sir,—I was interested to read your remarks on the above 
subject, including the letter from the General Manager of Mar- 
coni’s Wireless Telegraph Co., Ltd. 

In reply to question 2, wherein your correspondent asks whether 
a certain construction would infringe any Marconi patent, the 
General Manager of the Marconi Company answers positively 
“Yes.” 

Now, will he kindly tell ua the number or numbers of the 
Patents infringed, because we want to know where we are, and, 
hitherto, the Marconi announcements have seemed to me un- 
necessarily vague? One naturally understands that the Com- 
pany holds a large number of patents, but there must be certain 
basic ones which might be mentioned by number, to prevent 
the amateur tripping up- I believe that the Marconi Company 
hold a patent, the number of which, I fancy, is 147,148, cover- 
ing grid rectification, If this is the case, why don’t they say 
so, and state that amateurs must not use grid rectifications 
unless they pay royalties ? 

It is not generally known that a person may not make up an 
article which is the subject of a patent without the patentee’s 
permission, even if it is for his own use. There is a wide- 
spread misunderstanding on this point, the popular idea being 
that one can make up infringing articles with impunity as long 
as they are not sold. The patent law prohibits this, although, 
of course, the Marconi Company or any other patentees may 
grant what permission they like. 

I write with no feeling in the present matter, but as a 
chartered patent agent of something over twenty years’ practice, 
and a wireless experimenter from the early days. I am mercly 
anxious to obtain definite information as to the numbers of the 
chief patents which makers of ordinary sets are likely to infringe. 

Coventry. . E. W. 


D o l 


Sir, —I am interested in the “ New Marconi statement on 
Royalties ” in The Wireless World of February órd. 

The Marconi Company seem to claim an overriding patent on 
all wireless apparatus whether they hold particular patents or 
not, and judging by their letter they would answer in the 
affirmative if asked whether the purchase of a reel of insulated 
wire constituted an infringement of their rights. 

I would suggest that the Marconi Company be asked to state 
the number of the patents alleged to be infringed in the case of 
the ordinary three-valve arrangement. The validity of the 
individual patents could then be examined. 

Then comes the question of enforcement, which, in view of 
the difficulty of collecting ordinary broadcast licence fees, would 
appear almost impossible. 

It should he noted that a change of policy has occurred since 
the inception of proadeasting. It will be recalled that when 
broadcasting started no apparatus could he licensed which did 
not bear the licence plate of the B.B.C. To my knowledge 
several constructors applied to the B.B.C. for licence plates in 
respect or home constructed apparatus, offering to pay the royal- 
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ties. Their app:ications were refused. (The B.B.C. and Marconi’s 
are not, of course, identical, but in those days the B.B.C. con- 
sisted almost, exciusively of Marconi’s and the large electrical 
companies. ) 

‘Now the Marconi Company appear to be endeavouring to force 
constructors to buy licence plates. 

The Wireless World has done a great service to its readers 
by challenging this ‘‘ Warning notice,” and it is hoped that the 
matter will not be allowed to drop until a satisfactory concla- 
sion is reached. UNCONVINCED. 

London, N.W.2. 


INTERFERENCE FROM A ROTARY RECTIFIER. 


Sir,—In the issue of The Wireless World for January 20th 
one of vour readers (G.M.G., London, N.) asks for a method 
of eliminating interference by a rotary rectifier. I have found 
that this can be done by placing a large fixed condenser (1 or 
2 mfd.) across the D.C. terminals of the rectifier. 

The whole rectifier is then put in an earthed metal box; an 
old biscuit box will do very well. Care should be taken that 
the box is thoroughly closed. 

My personal experience is that this. method will cure the 
trouble entirely. 


Amsterdam, Holland, H. W. VAN VEEN. 


$ 


CONDENSER DIALS. 


Sir, —A number of British-made condensers and dials with 
slow-motion mechanism incorporated are making their appear 
ance, and they are all graduated with the old-fashioned 0-180 
system. Surely the makers could easily offer a choice of 0-100 
if they chos:. In past times one could buy separate 0-100 dials 
and put on oneself, but this cannot be done now. Perhaps some 
of the manufacturers will give us their views. At present I 
carry on with American goods. H. E. ADSHEAD. 

Braintree, Essex. 
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B.B.C. WAVELENGTH TESTS. 


Sir,—We should like to take this opportunity of thanking our 
listeners through the columns of your paper for the whole- 
hearted co-operation which they showed in our engineering 
test on Tuesday night. This test, we are glad to say, was an 
unqualified success, and far exceeded our anticipations. 
this is so is to a very large extent due to the admirable way 
in which listeners complied with our request to switch off their 
receivers. 

Our receiving station at Keston reports that it was possible 
to carry out all and more than was anticipated during this brief 
space of a quarter of an hour without once being subjected to 
interference by oscillation. 

It is extremely gratifying to us to realise the extent to which 
we have sympathy of our listeners in experiments of this nature, 
which must necessarily cause inconvenience to them. 

C. F. ATKINSON, Director of Publicity, 
The British Broadcasting Co., Ltd. 


MORSE AND THE AMATEUR. 


Sir,—As one who had a prolonged and agonising experience of 
teaching the Morse code during the war, I should like to give 
my vote against your devoting space to this purpose. There is 
one way, und only one way, of learning to read Morse with any 
degree of proficiency by ear, and that is to listen to it. Let 
two friends and a buzzer get together and let the one send 
to the otter: De-daa, Daa-de-de-de, Daa-de-daa-de, with, 
mavbe, two or three more Ictters and then dodge about. And 
let the other fellow write down what is sent in terms of the 
alphabet until. quite automatically, he writes the correct letters 
for the correct sounds, and when, say, five letters have been 
mastered, let more be added. And let them bother as little 
as they possibly can about dots and dashes. That is by far the 
quickest and the best way to get ahead with it. 

It is also advisable to get somebody who is a proficient sender 
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to give a few lessons in that gentle art. It is very far from 

being easy to send well, as anybody who knows Morse and 

listens to the amateurs knows full well. If vou could instituto 

a movement for better sending on the part of amateurs it would 

be a great help. It is sheer torture to listen to a great deal 

of the stuff. E. C. RICHARDSON. 
West Byfleet. 


INDIAN RECEPTION OF 5XX. 


Sir,—Readers may be interested in the results of the recep 
tion of the New Year. programme, as broadcast by the B.B.C., 
from 5XX on New Year’s eve and morning. 

The whole of this programme was picked up here in Bombay 
on a four-valve (1-v-2) receiver without any difficulty whatever. 
Announcements were clear and loud, and could on this receiver 
be heard on a Claritone loud-speaker in a quiet room 3ft. away. 
This is not an exaggerated report at all. We do not state that 
it could be heard in the next room on a loud-speaker, but we 
do think this good on the part of the transmitter to be able 
on such a receiver to get strength to operate a loud-speaker at all. 

There has been no time to get any information from London as 
to what took place other than by direct wireless reception as 
above mentioned. The greetings to the Colonies and to Scot- 
land, followed by those to Ireland and Wales and theu to all 
the different parts of England with the different dialects of the 
different counties, was amusing and very clearly received. 

For the past few months our Mr. Hulme Smith has been 
‘broadcasting programmes from his bungalow on a 100-watt set 
using two 50-watt valves—-one oscillator and one modulater. The 
coals have been greatly appreciated. This means that there 
are actually two stations in operation in Bombay, the other 
being that of the Radio Club, 2FV. Our call-sign 1s 2AX. We 
have reports from many parts of India, some up to 700 mits 
away who claim to have heard us. We do not have to doubt 
these claims for usually programmes have been reported 
promptly, whilst we do not previously announce our programmes 
any more than announcing the time. 

Such distanca for a low-powered set is remarkable. We 
are regularly picked up at places like Poona. There is no doubt 
but there is excellent scope for practice at long-distance recep- 
tion and transmission. These reports have come in fairly regu- 
tarly and from different sources. JToud-speaker results are 
regular at 50 miles away. 2FV is rated as a 100-watt set, 
whilst it actually has three 80-watt valves. This station has 
had reports from so far away as Rawalpindi. This is good 
going, and we do not think that the Americans are the only 
real long-distance men! 

Mr. Hulme Smith will be experimenting on a 1C0-watt 3 
metre set in the course of the next few weeks, and he will 
definitely let you know more later. Will you be good enough 
to let vour readers know? We believe it is possible to get 
through on the wave: 2AX is the call-sign. When in communi- 
cation with Britain the usual V will precede this sign. 

Telephony and telegraphy are provided for and both will be 
tried. i 

We are still taking 7he Wireless World, as we have been fot 
some years now, and pass on our sincerest wishes for its pre 
gress during the year 1926, WALTER ROGERS & CO. 

Bombay. 


BROADCASTING TO THE DOMINIONS. 


Sir.—The main object of most of us out here is to pull in 
one of the British broadcasting stations. Short wave reception !3 
too easy to be interesting. and one tires of getting up at 3am. 
to hear KDKA or other Yankee stations. It would be a great 
thing for the Empire if the B.B.C. would transmit on 60 metres 
from 6 p.m. to onan (G.M.T.) as all the Dominions want to 
hear from the Old Country, and the B.B.C. income ought to 
enable it to do this without thought of payment. Only twe- 
valve sets would be required, and if money is needed I think 
quite a sum could be raised and donated to the B.B.C. by there 
who would listen. We are all fed up with our own programmes, 
but we recognise that it is not the fault of the stations, Talent 
is naturally limited in such a small population, and distances 
between towns prevent much exchange of artists. 


Cape Town. E. H. BYSSHE. 
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Alternative Choke-filter or Direct 
Output Circuit. 


I have had a conventional detector and 
L.F. valve receiver in use for a con- 
siderable period, and find that on my 
two ‘nearest broadcasting stations ex- 
cellent loud-speal:er results are ob- 
tainable. I am now desirous of using 
the loud-speaker in a room adjoining 
that wherein the receiver stands, and 
propose to use a choke-filter output 
circuit in order to keep the steady 
anode current out of the extension 
leads and loud-speaker windings, but 
wish to include a simple switching 
arrangement so that I can change 
over quickly to the ordinary direct- 
coupled loud-speaker circutt when 
required. 


This switching can, of course, be pro- 
vided in a very simple way indeed by 
provision of a two-way stud switch or a 
simple single pole change-over switch. In 
Fig. 1 we illustrate clearly the necessary 
connections to your particular receiver, 
although, of course, the scheme is equally 
suitable for use with any type of set. 
It is important that a good value of 
choke having a high inductance be used, 
the value being not less than 20 henries, 
even if a suitable low impedance valve 
be used. Even then it will be found that 
if the utmost is to be obtained from 
the arrangement, it is advisable to use a 
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The Wireless World” Information Department Conducts a 
Free Service of Replies to Readers’ Queries. 


stamped addressed envelope for postal reply. 


still higher value. The fixed condenser 
should, of course, be of such value that 
it offers a low impedance to the passage 
of all audio-frequency pulses, 2 mfds. 
being a good value to use. 
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The Inverse Refiex System. 

What ts meant by “inverse reflexing,”’ 
and how does it differ from "direct 
reflexing ’’? V.N. 

In a direct reflex circuit in- which both 
valves amplify at a dual frequency the 
incoming signal first passes to the grid 
of No. ł valve where it is amplified at 
high frequency and then passed to the 
grid of the second valve, where it is 
similarly dealt with, afterwards being 
rectified by either a crystal or another 
valve. The rectified signal is then passed 
back to the grid of No. 1 valve where 
it is amplified at low frequency, and after 
being ‘further amplified by No. 2 va!ve 
it passes to the loud-speaker, which is, 

of course, in the plate circuit of No. 2 

valve. This is the system which is in 

general use. In the ‘‘inverse’’ reflex 
system, however, the signal, after being 
rectified, is passed back directly to the 
rid of No. 2 valve instead of to that of 

No. 1, and after being amplified at low 

frequency is passed back to the grid of 

No. 1 valve, is further amplified by this 
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Fig. 1.—Alternative choke-feed or direct coupied output circuit in a two~-valve receiver. 
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valve, and then passes to the loud-speaker, 
which in this case is in the plate circuit 
of No. 1 valve instead of in the plate 
circuit of the second valve. This latter 
system was first developed by a Dr. 
Grimes of America, and it is claimed that 
better quality is obtained owing to the 
fact of the “‘ load ° on the two valves 
being more equalised, as, of course, No. 1 
valve which deals with strong L.F. 
handles the H.F. component initially 
when it is weakest, No. 2 valve dealing 
with weak L.F. but stronger H.F. It is 
claimed also that his system tends to give 
greater stability than the more conven- 
tional method. 
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The Meaning of Push-pull Amplification. 

I have recently constructed the push-pull 
amplifier-receiver described recently 
in “The Wireless World,’ and am 
‘more than satisfied both with the 
quantity and quality of the signals 
obtained from it, and was imme- 
diately struck by the tdea cf apply- 
ing the system to H.F. amplification, 
but my experiments have not been 
very fruttful. Can you explain why 
this 18? J.R.M. 


It is evident that you have not cor- 
rectly understood the reason for the use 
of this method whereby distortion due to 
the overloading of the final valve of a 
receiver can be prevented by the use of 
ordinary bright or dull emitter valves 
instead of by using an expensive power 
valve. The system actually 
more amplification than would be pro- 
vided by a power vaive, but it does 
enable the same quality to be obtained, - 
using ordinary valves, as would. be ob- 
tained by the use of a power valve. It 
can, of course, be used in the first stage 
of an L.F. amplifier, as well as in the 
final or any intermediate stages, but 
since the input to the grid of the first 
L.F. valve is small, and the valve is not 
likely to be overloaded, there is nothing 
to be gained by using it. Now in the 
case of an H.F. amplifier. we are dealing 
with a far smaller input than is the case 
with our L.F. valves, and we can easily 
keep on the straight line working por- 
tion of our valve curve, and so the use 
of push-pull amplification, even if it could 
really be successfully adapted to H.F. 
work, would be rather futile. 
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A Smoothly Controlled Superheterodyne. 
I understand that there are a number of 
superheterodyne receivers on the 
American market which employ the 
“ Weagant"’ oscillator system, and 
having obtained excellent results from 
the ‘‘ Weagunt’’ single-valve circuit 
given by you in ey ee “RJA.” 
in your Wovember th issue, I should 
like to adopt the system tn a super- 
heterodyne receiver which I am 
building, if you can give me the 
circuit, J.H. 
This circuit, attributable to Roy 
Weagant, erstwhile Chief Engineer of the 
Radio Corporation of America, is given 
in Fig. 2. It will be seen that the 
method of obtaining oscillation is pre- 
cisely the same as that given in the reply 
to which you make reference. It is 
advisable to use a good H.F. choke coil, 
guch as the ‘‘ Cosmos ” choke, by Metro- 
Vick Supplies, Ltd., or one of similar 


characteristics. Alternatively the home- 


constructed choke referred to on page 119 
of our January 27th issue would answer 
the purpose. The reaction coil is mounted 
close against the grid coil, and is not 
variable in respect to its coupling with 
this latter coil. It should be large enough 
to cause the valve to oscillate strongly 
when the reaction condenser is full in, 
but at the same time it should not be too 
large; and the coil size should be care- 
fully chosen by experiment, so that the 
valve goes out of oscillation before the 
reaction condenser reaches its absolute 
minimum position. The grid coil should, 
on the normal B.B.C. wavelength, con- 
sist of a No. 50 or 60 plug-in coil or a 
Gambrell ‘‘B,’’ a No. or Gambrell 
“F” being substituted on the Daventry 
wavelength. The two coils may be 
mounted side by side in two fixed single 
coil holders, and the usual experiments 
carried out for the correct connections of 
the reaction coil, as in the case of an 
ordinary single-valve regenerative re- 
ceiver. With regard to the two “‘pick- 
up’’ coils situated in the grid circuit of 
the detector valve and plate circuit of 
the oscillator valve respectively, there is 
not the slightest need, with this circuit, 
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to use variable coupling between these 
coils as is customary, since control of 
the strength of the oscillations fed into 
the grid circuit of the detector valve is 
effected by varying, by means of the re- 
action condenser, the actual strength of 
oscillations generated. In the conven- 
tional circuit, of course, a variably 
coupled pick-up arrangement is necessary, 
owing to the fact that there is no control 
of the strength of oscillations actually 
generated. The intermediate amplifier 
can be of the conventional type, and of 
any wavelength determined upon by the 
constructor. A frame aerial may be used 
or an ordinary aerial system employed by 
substituting a plug-in coil for the frame. 
This, however, is not advised, owing to 
the fact that radiations would occur, to 
the annoyance of other listeners. Using 
this receiver, it will be found that control 
over the strength of oscillations fed to 
the detector valve is remarkably smooth 
and simple. Furthermore, since plug-in 
coils are used throughout, the circuit is 
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Fig. 2.—Combined magnetic and electrostatic reaction in a superheterodyne receiver. 
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equally adaptable both for the normal 
B.B.C. wavelengths and also for the re- 
ception of Daventry and similar long- 
wave stations. Since H.F. chokes such as 
the ‘‘ Cosmos ” are constructed to cover a 
waveband of from 250 to 4,000 metres, 
there is, of course, no need for this 
component to be interchangeable. 
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“ Distortionless ° Transformers. 


I have taken a great interest in recent 
. articles on epeech amplifier design, 
designed by Dr. McLachlan, and 
should be greatly indebted to you if 
you can inform me where I can pur- 
chase a transformer having a 200 
henry primary, such as he described, 
since l'am specially interested in 
obtaining the highest possible quality 
from my loud-speaker. GM. 
. A transformer such as is described by 
Dr. McLachlan is not, of. course, avail- 
able on the market, nor would it be a 
practicable proposition for any mann- 
facturer to attempt to put one forward, 
for two very good reasons. The first is 
that guch an_instrument would have to 
be of such comparatively large bulk that 
set builders would probably be chary of 
sparing the necessary space for it in 
their sets. Secondly, it must be remem- 
bered that in designing an instrument 
having such a necessarily large number 
of primary turns, the secondary would 
have to possess two or three times this 
number of turns if the customary turns 
ratio of a high impedance primary trans- 
former were to be maintained. Now in 
an instrument of such dimensions, it 
must be remembered that extraordinary 
precautions would have to be taken in 
the design and construction in order to 
avoid defeating the object of perfect 


-quality by the introduction of parasitic 


capacities in the large secondary winding. 
Indeed, the successful construction of 
such an instrument would call for such 
meticulous care and precision that pro- 
duction by ordinary factory methods 
would be out of the question, and each 
instrument would virtually become a 
separate laboratory ‘‘ job.” Fortunately, 
however, there is not the slightest need 
to make use of such_an instrument in 
order to design a high quality amplifier, 
which will deliver a high percentage of 
the possible purity obtainable from the 
transmissions of the B.B.C. stations. 
It should be pointed out, also, that it 
would be quite useless to use such a trans- 
former without taking all the other pro- 
cautions mentioned by Dr. McLachlan for 
so adjusting the characteristic of the out- 
put that it is a true reproduction of the 
musical balance obtained in the actual 
studio. Such an arrangement is really 
only feasible when it is desired for some 
particular purpose to obtain the last iota 
of quality regardless of cost or trouble. 
Provided that one uses the best trans- 
formers one can get, and takes care that 
after the ordinary medium or high im- 
pedance detector valve a transformer 
having a suitable primary impedance is 
used, the quality will fall very little short 
of such perfection as is obtainable in our 
present inom leds of radio science. 
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THE. PROPOSED HIGH-POWER STATIONS. 


T. seems Clearly evident now that the B.B.C. is 
directing its attention towards the establishment of a 


a mme 


attendance of those taking part*in them at the studio. 
But there seems to be no reason whatever why, with the 
present stage of development of broadcasting, | the 
studios should not be linked up with the transmitters, 


limited number of high-power stations, 


it is hoped it will be possible to 
adequately with broadcasting, 
thergby paving the way for the 
elimination of many of the exist- 
ing smaller stations, and, inci- 
dentally, helping to reduce mutual 
interférence in Europe and giving 
listeners a better choice of pro- 
grammes. Any effort which the 
B.B.C. can make towards achiev- 
ing the desirable goal of alterna- 
tive programmes for every listener 
is very much to be commended, 
but there are points which occur 
to us as being of paramount im- 
portance if this policy is to be 
proceeded with on lines to give 
generál satisfaction. 

In our opinion,’ the most im- 
port2nt question of all in this 
connection is the location of the . 
proposed high-power stations. 
We are most strongly of the 
Opinion that as far as possible 
these stations should be located in 
the more sparsely populated areas, 
and that they should most cer- 


serve this country 


with which 
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the latter being located at some considerable distance. 
No doubt the B.B.C. 


will give careful consideration to 
this point, but it is well that they 
should realise, before proceeding 
too far with arrangements, họw 
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281 important a consideration this, is 

283 to the vast majority of listencrs ` 
whose sets are not adequately 
selective to ensure the elimina- 

987 tion of the local station, more 
especially if the power of the local 

290 station is to be increased. 

I 0000 

as B.B.C. FINANCE. 

Di R. REITH, the managing 


director of the B.B.C., 
in his evidence before the 


304 Broadcasting Committee recently, 

appealed for special consideration 

307 oí the financial position of the 

aa 309 Company. He pointed out that 

. Griffiths. whereas in the early days.: cf 
313 broadcasting it was understood 

‘VII. 315 that the proportion of the annual 

317 - 108. licence fee which shauld go 

319 to the B.B.C. was 7s. 6d., with 

521 the remaining 2s. 6d. to meet the 


tainly not be placed in the imme- 
diate vicinity of large towns. An increase in power 
of any of the stations at present located in the larger 
towns would result in adding to the difficulties of recep- 
tion of alternative programmes for listeners in the 
neighbourhood of the stations. We recognise that it is 
highly desirable that the studios should be located in the 
larger towns because of the advantages thereby gained 
in facilitating the organisation of programmes and the 
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expenses of the Post Office in- 
curred in collecting the licence fees, the Post Office was 
now withholding a very much larger proportion of the 
receipts and limiting the B. B.C. expenditure to £500,000 
ear} 

: It ‘s only natural that T who pay the ros. licence 
for broadcasting should want to know exactly how the 
amount so derived is expended. Some months ago, in 
the issue of The Wireless World for November 25th, 


A II 


Wireless 
World 


292 


1925, we commented aiai on tke very large sum 
which the Post Office was accumulating as a result of the 
introduction of broadcasting, and we “tated then that it 
was in the interests of the public to know to what use this 
sum was being placed. More recently statements have been 
reported, which we can only imagine are unfounded, of a 
possible raid on the ‘ surplus ” funds arising out of the 
collection of broadcasting licences, with the intention of 
utilising this amount to assist the Treasury in general 
expenditure. Mr. Reith, in his evidence, claimed that 
additional revenue for the B.B.C. was essential before 
any active steps could be taken to improve the broadeast 
service and particularly the programmes: that, in fact, 
a stage had now been reached when, in order to keep 
within the sum which the Post Office had chosen to con- 
sider adequate, most careful attention had to be paid to 
general economy, and he thought that the public were 
entitled to see a bigger proportion of their annual licence 
fees devoted to the improvement of broadcasting. 

Whilst we do not feel competent to discuss whether or 
not the present revenue of the B.B.C. is adequate to pro- 
vide a satisfactory service. yet we are cntirely with Mr. 
Reith in the view that the Post Office should not 
arbitrarily decide what proportion of the revenue from 
licences should be devoted to the interests of broadcasting. 
This is not a matter which should be left in the hands of 
the Post Office, but should he decided by some dis- 
interested, and consequently more competent authority. 
and, in any case, the public will want to know exactly 
to what use any surplus revenue from their annual licence 
payments is put. 

Our editorial comments in the issue of The Wireless 
World for November 25th, 1925, were written at a time 
when we had no information to indicate to us whether or 
not the revenue of the B.B.C. was considered adequate 
for their requirements, and we then proposed certain 
special uses to which the surplus might be put. In view 
of Mr. Reith’s statement these suggestions require recon- 
sideration, although we still hold very definitely to the 
view that whatever the allocation of the funds the public 
should be accurately informed as to their distribution. 
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EARLY WORK OF PROF. A. S. POPOFF. 


NDER Correspondence in this issue there is pub- 
| | lished a letter from M. Victor Gabel which we 

regard as of considerable interest and importance, 
as it clears up a misunderstanding which had arisen 
regarding priority over the claims of Marconi and other 
inventors on the subject of the first demonstration of the 
application of wireless to communication utilising the 
Morse code. 

A good deal of propaganda has becu put out from 
Russia claiming for the late Prof. A. S. Popoft priority 
in the matter of demonstration of the application of wire- 
less telegraphy, and it has been stated that Prof. Popott 
transmitted the words ‘Heinrich Hertz ” at a demonstra- 
tion given before the Russian Physico-Chemical Society 
as carly as May 7th. 1895. The letter published under 
Correspondence in this issue, which is supported by 
reliable first-hand evidence, corrects this statement. and 
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makes it clear that the transmission of Morse code, 

although given at a demonstration before the same 

gp did not take place until March 24th, 1896. 
0000 


THE SILENT TESTS. 


HE B.B.C. has made the announcement that the 
success of the silent period tests of wavelength was 
` even more successful than they had anticipated, 
and enabled them to ascertain that several foretgh stations 
were heterodyning the British transmissions, whilst others 
were off their published wavelength. This test is all 
the more interesting, as it hasbeen conducted just prior 
to a meeting which, we, understand; will” take- place in 
Geneva shortly to discuss the question of European broad- 
cast wavelengths. 
We understand that. on the w hole; the B. B.C. was very 


well satisfied with the attitude adopted by listeners-in 


closing down their sets during the silent period, but keen 
disappointment was felt that this observance of a silent 
period was not respected in all quarters. 
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THE SHORT-WAVE CON TROVERSY. 


HE correspondence between Seniore Marconi and 
Mr. L. B. Turner, which we reproduced from our 
contemporary, The Electrician, in the issue of 
The Wireless World for February roth, opens up again 
an old wound which we thought had been healed by the 


process of time with the aid of public opinion 


_ We think it unfortunate that any commercial concern 
should appear to be so little in sympathy with the im- 
portant contributions which undoubtedly have been made 
by the amateur investigator. The amateur does not pro- 
fess to be in a position, nor does he desire to enter into 
competition with commercial enterprise, but he is fully 
entitled to recognition of what he has done towards the 
objects which both he and the professional engineer have 
in common. We quite appreciate that in consequence of 
competition, with rival concerns commercial firms may 
often. find it necessary to withhold publication of their 
investigations until the right time arrives for giving the, 
information to the world, but, on the other hand, com- 
mercial firms must not expect to be able to stop the clock 
untH they are ready. They must take the risk that bv 
delaying publication of their investigations, others who 
have been working along the same lines, may be the first 
to make known their discoveries. This, it would appear 
to us, has been the case with regard to the development 
of short waves. The amateur, for the very reason that he 
is an amateur, has not been concerned with concealing the 
successive stages by which he has achieved his results, 
whereas in other directions whatever prior work might 
have been done, the tact remains that results were not 
disclosed in time for the claim of priority to be made. 
Jn an interesting article in this issue entitled ‘‘ What 
Constitutes Invention? ? Prof. J. A. Fleming. F.R.S.. 
contributes his own observations, and we feel sure that his 
views will be read with the keenest interest, especially 
as he makes clear the distinction between priority in dis- 
closure ane! priority in practical application on commercial 
lines. 
23 
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HE high tension dry battery is responsible for a 

large proportion of the upkeep cost of a broadcast 

receiver, and, due to unexpected variations in 
voltage and the development of high internal resistance, 
is liable to give rise to puzzling faults. Small-size 
cells have been found definitely unsuitable for providing 
a steady current of the order of some 1o milliamperes 
required by most modern sets capable of operating a 
loud-speaker, while even batteries of the largest size and 
of the highest grade often have a disappointingly short 
life. Any method of eliminating this source of expense 


and trouble is clearly worthy of careful consideration. 


Obtaining Several Voltages. 


Where a D.C. supply is available, a simple arrange- 3 


ment can generally be devised for obtaining appropriate 
voltages. Unless very special precautions are taken, the 

current obtained in this 
ọ way is unlikely to be suit- 
able for operating super- 
sensitive sets for long- 
distance reception, but 
will certainly be capable 
of supplying a simple set 
working on the’ local 
‘Station. Mechanically 
generated current, as sup- 
plied for lighting and 
heating purposes, is 
seldom free from 
“ripple ’’ or irregularities, and, as often as not, is at 
an excessive pressure for direct application to the aver- 
age receiver. By the use of the unit of which the 
Circuit diagram is given in Fig. 1, the voltage may be 
reduced, and potential fluctuations will be ‘‘ smoothed 
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Fig. 1.—The theoretical circuit 
» showing how the 

drop of potential across the 

lamps is used to obtain various 
output voltages. 
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A Smoothing Unit for D.C. Mains. 


= a -_ cece 


By H. F. SMITH. 


being audible 
average con- 


out °’ sufficiently to prevent any ‘‘ hum ” 
in the loud-speaker, when working under 
ditions. 

The unit contains a form of potentiometer, or, rather, 
potential divider, consisting of three lamps with their 
filaments wired in series, and connected 
mains. By a suitable choice of lamp resistances any 
voltage, within limits, may be applied. An iron-cored 
L.F. choke is inserted in series with each positive out- 
put lead, large reservoir condensers being connected in 
parallel. Assuming a supply pressure of 240 volts, and 
desired voltages of 60 and 120, one lamp rated at 120 
volts 40 watts, and two at 60 volts 20 watts might be 
used. This arrangement would give approximately the 
required voltages, but the power consumed (80 watts or 
one B.O.T. unit in 124 hours) may be regarded as exces- 
sive unless large power valves are being used. In 
practice we can use one lamp rated at 240 volts 4o watts 
and two at 120 volts 20 watts. These lamps will burn 
dimly and consume only 40 watts. Whatever may be the 
supply voltage, lamps of the correct proportionate resist- 
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ance should be used, although to avoid the necessity for 
obtaining special lamps it may be permissible to use 
three bulbs rated at that of the supply (240 volts), and 
perhaps 30 or 40 watts. In this case, neglecting the 
incidental drop of voltage due to the resistances in the 
circuit, we have applied voltages of 80 and 160, which 

may not be excessive, provided the valves are heavily 
biassed. 
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Eliminating the H.T. Battery.— —_ | 
The: chokes should have as large an inductance as 


possible; any good make of the type sold for intervalye 


coupling should be suitable. The condensers can hardly 


have too high a capacity, but a value of two microfarads 


will generally be found sufficient. An on-off switch is 


View of the top panel, with lamps removed. 


fitted, and is shown as connected in the positive fead, 


although if this happens to be the earthed side of the — 


mains, it would be better to connect it in the negative. 
If components of the same make as those used by the 
writer are chosen, the drilling dimensions of the panel 
may be taken directly from Fig. 2. If chokes of con- 
siderably larger size are included, it may be necessary to 
make slight modifications, or even to increase the size of 
both the panel and containing case. Those latter were 


‘selected as being of standard size and readily obtainable. 
The wiring of the components is clearly shown in 


+H.T 120M 


+H.T 60.V. 


—H.T 


Fig. 3.—The practical wiring diagram. 


Fig. 3; special care should be taken in providing 
adequate insulation, and it must be remembered that 
rather higher voltages than those usually handled by the 
amateur constructor are being dealt with, and any risk of 
causing a short-circuit should be avoided. 

A length of twin flexible wire of suitable length should 
be fitted with an adaptor for connection to a lamp socket 
or other fitting. The correct polarity may be ascertained 
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by the use of a piece of pole-finding paper, or the bared 
ends of the wire may be immersed in a glass of water: 
that giving off the most bubbles is the negative. These 
wires are now connected to the input terminals of the 
unit, the output being joined to the set in the usual 
manner. . a 

It will be noted that no allowance has been made for 
the drop of voltage across the chokes. The amount of 


this drop will depend entirely on the consumption of the 


set, and it may generally be neglected, from a practical 
If the current is heavy a rearrangement 
of the lamps will allow a higher initial voltage to be 
applied. 


' Precautions to be Observed, 


When asing this source of supply a large condenser 
„should be inserted between the earth terminal of the 
“receiver and the earth connection. Even 1f the negative 


` The underside of the panel, showing arrangement of the com- 
ponents and wiring. 


main is earthed a difference of potential often exists 
between the ‘ receiver earth ” and the ‘‘ main earth.” 
Under certain conditions it may be desirable to’ omit an 
earth connection, allowing the mains to act jin- this 
capacity. | ; 

If in spite of these precautions an excessive amount of 
“ hum ” is audible, the effect of changing from grid to 
anode rectification should be tried. To do this remove 
the grid leak, short-circuit the grid condenser, and insert 
a bias battery in the grid’ return lead. The connections 
to this battery should be such that the grid is made from 
about thrée to six volts negative, depending on the 
characteristics of the valve and the high-tension voltage 
applied to it. Alternatively, crystal rectification may be 
tried with or without high-frequency amplification. If 
it is desired to retain the gid rectifying valve its anode 
current may be obtained from an ordinary dry-cell 
battery if the main supply is found unsuitable. $i 


In the February issue of Experimental Wireless, 


editorial comment is made on the differing chatacteristics 

of various D.C. supplies; mention is made, on the one 

hand, of current so free from ripple and irregularities 

that it could be sufficiently well smoothed by the use of a 
22 


~ : 
a n - 
puo e j - 
. a ee ee “2 


—EE a — 


i 


FEBRUARY 24th, 1926 


Eliminating the H.T. Battery.— 

non-inductive resistance and a single condenser ; and, on 
the other hand, of a supply with such violent fluctuations 
superimposed on-~it that a voltmeter needle was not steady 
enough for an accurate reading to be obtained! The 
writer is sincerely thankful that he has not found it neces- 
sary to attempt to obtain H.T. current from such mains, 
and would say at once that the simple unit described in 
this article would be totally inadequate. When “‘ ripple ”’ 
of only moderate intensity is present, a double smoothing 
circuit, as shown in Fig. 4 (a), will probably meet the 
case. The largest available values of capacity and 
inductance should be chosen. 

If it is found that a persistent ‘‘ hum ” having a steady 
predominant note is still present, it is suggested that a 
“band rejector’’ circuit be added and tuned to 
eliminate the particular frequency giving rise to this inter- 
ference. This may be constructed on the lines of the 
loud-speaker tone control unit described in the issue of 
The Wireless World dated February yoth. The con- 
struction may be simplified considerably, as we only re- 
quire the rejector, and not.the other alternative circuits 
made possible by the scheme of connections of this unit. 
It should be added that, fortunately, the need for this 
somewhat elaborate arrangement seldom exists. 


Low-voltage Supplies. 


A number of our readers will find that their current is 
supplied at a pressure between 100 and 120 volts. 
Taking the latter voltage, the unit as described will be 
quite’ suitable, with the exception that the first lamp (that 
connected directly to the switch) will obviously not be re- 
quired. If higher voltages than those of the supply 
Mains are desired, there is, practically speaking, no alter- 
native but to connect a dry battery or accumulators in 
series; such a course is quite permissible. Those wish- 
ing for the utmost simplicity may adopt the arrangement 
suggested in Fig. 4, using the circuit shown in (a) or (b), 
depending on the ‘‘ smoothness ’’ of the supply. Only 
one voltage (that of the mains, ignoring the voltage drop 
in the chokes) will be obtainable, but may be quite suit- 
able for certain simple sets, such as would be used for 
local work. i 

Experimenters are generally in the habit of using the 
same set of batteries both for their long-distance work 
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G d 
Fig. 4.—Alternative smoothing circuits without voltage-reducing 
resistances. 


and for the domestic reception of broadcasting. Although 
they will probably wish to retain their batteries for the 
former purpose, they should certainly consider the con- 
struction of a ‘‘ mains ’’ set for the latter, complete with 
self-contained smoothing arrangements ; it will be realised 
that it is not the intermittent use of the long-range set, 
generally with headphones, and without much L.F. ampli- 
fication, which accounts for the rapid deterioration of dry 
cells. The steady load imposed by a broadcast loud- 
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speaker receiver with one or two power valves working 
daily for three or four hours continuously has a much 
more destructive effect, and in the Iong run the economy 
effected by using the D.C. current will more than com- 
pensate for the small initial expenditure involved. There 
would be no need to duplicate the L.T. battery, particu- 
larly if a system of plug connectors and sockets, permit- 
ting of a quick change-over, are used. 

In Fig. 5 is given the circuit diagram of a “‘ local 
station ’’ receivér which has been found to operate excel- 
lently under these conditions, even when the current as 
supplied is by no means ideal, provided that really strong 
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Fig. 5.—A valve-crystal receiver for the local station, suitable for 
operating on H.T. supply from the mains. 


rectified signal currents are available for amplification. 
Sufficient volume for ordinary requirements is obtainable, 
together with high-quality reproduction. 

The aerial coil, consisting of some 12 or 15 turns 
of wire, is tightly coupled to the lower end of the tuned 
secondary coil, the crystal detector being tapped across 
only a portion of this coil—the best position for the tap- 
ping will be found by test, and will depend on the resist- 
ance of the crystal. The rectified crystal output is passed 
on to the first amplifying valve through an L.F. trans- 
former of suitable ratio (which should be high if a 
galena crystal is used). This valve, with a high resist- 
ance in its anode circuit, may with advantage be of the 
high-magnification type. l 

The second valve, as usual, should be of a type 
capable of handling sufficient power to operate the 
loud-speaker. The chokes and by-pass condensers 
are as already described, while the foregoing remarks 
as to the choice of lamp resistances apply equally 
in this case. To avoid complication it is suggested 
that a voltage of about 120 be applie d to both vatcs. 
although this may be increased considerably as far as 
the first one is concerned. 

It may be of advantage to fit a double-pole switch, 
instead of the single-pole one as shown, arranged to break 
both the L.T. and H.T. circuits simultaneously. If this 
is done, the set may be switched on and off by the 
totally inexperienced in the simplest manner possible. 
reer pe 


LIST OF PARTS. 

b Terminals. 

1 Switch, on-off. 

1 Boz, Gin. x Bin: x4jin. deep. 

Screws, wire, sleeving, cto, 
‘Approx. cost £3. 
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2 L.F. chokes (A.J.S.). 
4 Fired - condensers, 2 mida, 
T.C.C 


3 Lamp ‘holders, batten type. 
1 Ebonite panel, Gin. x Sin. x tin. 
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The Transmitting 
Plant at Witzleben. 

HE accompanying 

_ photographs’ show the 

aerial system and 
transmitter of the Witzleben 
broadcasting station, which 
has now established another 
alternative daily service for 
the Berlin district. While 
the transmifter itself is situ- 
ated at Witzleben, the actual 
performance of the pro- 
grammes takes place in the 
special studio which occu- 
pies a central position in the 
Potzdamer Platz. The 
microph@ne is of the marble 
block type developed by the 
well-known broadcast engi- 
neer Reisz. i 


The Aerial System. 


The aerial system at Witz- 
leben is of the ‘‘T ” type, the 
horizontal portion consisting 
of five equally spaced wires, 
à down lead being taken 


The 8~kW. transmitter which radiates on a wavelength of 505 metres. 
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BERLIN'S NEW- BROADCAST STATION. 


The aerial system at the Witsleben transmitting station. 


from the centre of each wire. 
The aerial is supported bv- 
tween two lattice masts 
262tt. and 440ft. in height: 
the former is of the self- 
supporting type, and is seen 
at the left-hand side of the 
photograph. 


The Transmitter. 

Power is drawn from the 
mains, and suitable ma- 
chinery has been installed to 
provide filament heating 
current and also D.C. high- 
tension supply at 4,000 volts. 
A bank of accumulators and 
petrol - electric generators 
have also been installed in 
the basement in case of 
failure of the external 
supply. | i 

The 8-kW. transmitter 15 
designed for wavelengths 
between 250 and 600 metres. 
At the present time a wave- 
length of 505 metres is mM 
use, and the range for 
simple detector receivers '5 
estimated at roo kilometres. 
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Y 
Dr. J. A. FLEMING, 
BRS. 


SOOO MRO meee ceed ara T E tress mererneneneneserseseseeeas 


Prof. Fleming, whose pioneer : 
work in the development of : 
; the thermionic valve is re- : 
: membered with gratitude by : 
: valve users the world over, has : 
:; always taken a keen interest : 
in the amateur movement. : 
This fact, together with his : 
high standing as an electrical : 
engineer, enables him to see : 
: both sides of the question of : 
; priority in the development of : 
short. waves, and this article, :. 
specially written for “The : 
Wireless World,” should be : 
of immediate. interest both to : 
‘+ the amateur and to the pro- ` 
: fessional worker in the field ` 
: -- of radio research. 


RECENT controversy 
ig a contemporary 
journal between 

Senatore Marconi and Mr. L. B. Turner, some part of 
which was reproduced in 7he Wireless World for Feb- 
ruary roth last, suggests certain reflections on invention 
in general. The subject of this controversy was short- 
wave radio and the amateur’s part in its development. 
The writer has no intention of intervening in the dis- 
cussion between the distinguished controversialists, but 
merely ventures to offer a few remarks on a point which 
generally receives insufficient attention in questions of 
priority m invention. The growth of all invention is con- 
trolled by the law of evolution, and, like everything else, 
it begins for the most part as a germ of microscopic size. 
It very seldom springs into existence full grown, as 
Minerva is said to have sprung from the head of Jove. 

At a certain stage it begins to be useful in some way 
to the community, and then we generally have more than 
one claimant to be the originator of it. Not only per- 
sonal, but national, pride is involved, and, in proportion 
to the utility of the perfected invention, so much the 
more is national eagerness increased to claim it as their 
own child. The patent actions in Courts of Justice bear 
evidence to the difficulties which sometimes surround the 
Settlement of these questions of priority and invention. 
The upbuilding of an invention is, in fact, very much 
like that of a house. It is not until the house is finished 
and can be inhabited that it becomes of use to the com- 
munity, and jt is the person who carries it on to this 
point who, in fact and custom, is the real benefactor of 
the public and is recognised as such. 

Very often a builder starts to build, say, a palatial 

9 | | 
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Senatore Marconi on board his yacht the “Elettra” which has played an important part in the 
commercial development of short waves. 


private residence as a speculation. He puts in the 
foundations in a certain fashion, but then he may go into 
liquidation or die or cease to go on with it. Someone 
else then comes in and has perhaps the idea to convert 
it into an hotel, and he carries it up a certain way, but 
then from various causes may fail to complete the job. 
Finally, someone else with more capital and perseverance 
and clearer idea of what the public require most has the 
idea of finishing off the so-far-useless building as a set 


-of flats for which there is an immediate demand. 


The public always apply, and rightly so, the test of 
final utility of some kind to an invention. Novelty alone 
is not enough, or even an isolated performance or the 
accomplishment of some feat possible only to the original 
worker or to people of very special skill as an occasional 
achievement. If it is to be any good and bring credit 
to the inventor, he must carry it forward to the point at 
which other people can do the same thing and at which 
it becomes of general utility in adding to the comfort, 
convenience, or pleasure of life. 


Invention and Public Utility. 


Hence it is that we attach the names of certain persons 
to inventions which in a certain form were in existence 
before their time. James Watt did not invent the steam 
engine, but he invented separate condensation in a con- 
denser and not in the cylinder, and made Newcomen’s 
extravagant engine a useful one. Cooke and Wheatstone 
did not invent the electric telegraph, but they certainly 
pave it a form in which it became of public utility. 
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What Constitutes Invention ? 
Marconi was not the first to 
suggest the employment ot 
electric waves for the trans- 
mission of intelligence to a 
distance. That was sug- 
gested verbally, at least, in 
Crookes’ prophetic article in 
1892, based on the rudi- 
mentary and ill understood 
prior experiments of D. E. 
Hughes. 


Marconi and Wireless 
Development. 


Marconi, by his invention 
of the aerial wire and by 
his final perseverance and 
clear grasp of the funda- 
mental principles, was the 
first to produce in 1896 or 
1897 an apparatus which 
could be worked by anyone, 
and did communicate, slowly 
though it was, intelligible 
messages to a distance. He 
gave to the world not an 
isolated personal perform- 
ance, but the definite possi- 
bility of it being done by 
anyone with no particular 


skill at any time and at any place. 
given the credit of being the ifventor of electric wave 
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Mr. O. D. Simmonds (G2OD) the first British amateur to establish two-way communication with 


the Antipodes. 


Hence he is properly wireless telegraphy. 
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Mr. Gerald Marcuse (G2NM), secretary of the Transmitter and Relay Section of the Radio Society 
of Great Britain, whose short-wave transmissions have been heard in all parts of the world. 
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It is just in this quality of pro- 
gressive and persistent work, directed to bringing a 


desired achievemefit to the 
point at which it becomes 
independent of the skill or 
life of the originator, that 
the amateur usually bu 

Either he has not the 
resources, time or ae 
ance necessary, or he rests 
satisfied with an initial feat 
or a single achievement 
which is not easily or 
perhaps at all repeatable by 
others. * 


Credit Due to the Pioneers. 


A good deal of credit may 
be due to him for a new 
idea or first attempt to put 
it in practice, but- that 
cannot be properly used to 
minimise the value and 
importance of the work of 
the man who gathers up the 
unfruitable or pioneering 

gains of others and presents 
the community with a prac- 
tical and efficient appliance 
effective for general use. 

Very often this depends ` 


on the combination of two 


such perfected inventions as 
in the case of- the tele- 
25 
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What Constitutes Invention P— 

phone. The magneto tele- 

phone was brought by 

Alexander Graham Bell up- 
to the utility stage as a re- 
ceiver, but as a transmitter 
it was inefficient, and not 
untl , Edison and Hughes 
had given us the carbon 
microphone could practical 
telephony be said to be 


accomplished. 
In the particular con- | eo 
troversy relating to short- aa £ 


wave transmission the ques- 

tions “that require con- | 
sideration are how far |) 9 = 
any amateur’ had gone, [m 
prior to the date when (= = 
Seniafore’ Marconi and his |! See ce 
talented coddjutors took |M ie 
up the work, in achieving 
results which could be regu- 
larly repeated and constantly 
obtained ‘with apparatus 
capable of being worked by 
a sufficiently skilled per- 
son. 

How far were these 
long-distance amateur short- 
wave performances rather of the nature of freak trans- 
missions or exceptional events? 

We have certainly now a large amount of accumulated 
knowledge on the powers of electric waves of wave- 
lengths less than roo metres to travel vast distances 
over the earth’s surface both by day and night. 
How far is this knowledge due to the orderly and per- 
sistent radio research of amateurs or other investigators 
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Short waves in the 


outside of that which has been done by Senatore Marconi, © 


Mr. Franklin, and their assistants ? 

Isolated instances of short-wave transmission do not 
prove that the knowledge of their working or what could 
be done with them was at all general. Nor that the 
employment of them had arrived at a stage of invention at 


public service. 
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The beam receiver at Bridgwater erected for high speed 
reception from the Dominions. 
in radio working. Questions of priority always depend 
to some extent on the puint of view of the enquirer, but 
in all practical accomplishments the cardinal question 
ought to be: Who was it to whose steady, persistent 
and successful work we owe the opening of a new field 
of useful achievement, the working of which is not con- 
fined to a few experts, but is thereby thrown open to 
cultivation by innumerable other followers and workers? 
Nevertheless, it is clear that the skilled labours of 
amateur radiotelegraphists have in this matter of short- 
wave transmission been of very great value and con- 
tributed to prove the practical possibilities of using for 
telegraphic and telephonic purposes wavelengths which = 
were formerly regarded almost as waste products of 


which it could be said that a new chapter 


ae nee 


had opened 


scientific research. 
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EXPERIMENTAL TRANSMITTING STATIONS. 


Additions and Corrections to the Lists published in the “ Wireless Annual for Amateurs and Experimenters, 1926.” 
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ARGENTINE REPUBLIC. 


BN3 
| FEDERAL CAPITAL, BM4 
+ ABB J-L Maurete, Adolfo Berro 2557, rE 

“AES . M. Sánchez, Costa Rica 5929, BM? 
AG1 A. Gatti, Argerich 890. BMS 
*AHS F. A. Aguirre, Calle 1 No. 752, Versailles. BM9 
AK2 M.L.B. de Castro, Cangallo 1966. 
AN? A. Peñalva, Dircctorio 345, Dep. 3. 
A87 D.E. Vaccotti, Alberti 1668. 
AUS E. R. Zambra, In encia 3953. *DB3 
AX4 H. Mastro, Rivadavia 8133, Dep. 7. DE3 
, AX6 A. Bracht, J. E. Uriburu 1009. DES 
AY? N. Caffaro Marra, Camacuaé 81. DES8 
AZ6 P.A. Gilardoni, Pringles 463. DES 
BBÖ H. Cordero, Quito 4164. DIJ6 
BB6 A. BP. Loustau, Añasco 339. DOS 
BO4 P. Caraniga, Caseros 2048. DO6 
BEH1 E.S. Roulier, Carlos Pellegrini 669. Dac 
BEB R. ie, Yatay 66. DWi 
BE4 P. Bassenave, Piedras 470. DWe2 
BJE J. FP. Branca, Alberti 1020. ° 
BES C. A. Videla, Bartolomé Mitre 1980. 
BLI J. L. Laguri, Olleros 3215. f 
BLE M. Bravo, Independencia 2501. 
I0 


F. Bez, Donato Alvarez 2025. 
C. Wappers, Callao ł405. 
C. Cattáneo, Cangallo 1241. 


- V. R. Christensen, 11 de Septiembre 909. 


C. Assorati, Paraná 761. 

H. J. Simoni, tá 129. . 
J. Galerisi, Nicasio Orofio 1524. 
J. Villeco, Esmeralda 576. 


PROVINCE OF BUENOS AIRES. 


P. Frers, Juncal 331, Temperley. 
G. Chescotta, Calle 50 No. 809; La Plata. 
N. Souilla, Calle 57 No. 572, La Plata. 
A ulio Fonrouge 530, Lomas. 
Plata, Diago 
A. H. Scotti, General Paz, Ranchos (F.C.S.). 
L. Varano, Paunero 3642, Lanús. 
E. Estebanez, Ca4-Guazú 1049, Lanús. 
. Linares de Fspora, Dolores, Buenos Aires. 
. Bernotti, Leandro N. Alem 642, Quilmes. 
F. G. Langley, M. Pelliza 1025, Olivos. 


PROVINCE OF SANTA FE. 


F12 P.C. Aguirre, Avellaneda 147 Sul, Santa Fe. 


nal 74 No. 1254. 
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URUGUAY. 
MONTEVIDEO. 
W. Seré, Cerrito 585. 
E. Elena, Curiales 1531. 
C. Sapelli, Pelernal 1922. 


A: da Silva, Rio Rranco 1284. 


. H. Siringhelli, Bella Vista 101. 
P. Buencristiano, Defensa 923. 


f Reg E. Anaya, Cerrito 315. 


T. Evangelista. 


A. Gali, Paso de los Toros (Tacuarembó). 


` C. L. Romav, Mercedes 1015. 


D. Valverde, 8 de Octubre 2796. 
V. Alonso, J. Rousseau 2001. 

O. Chiappe, Convención 1280. 

A. Mantegani, Vázquez 1427, 

D. Veracierto, R de Octubre 2481. 
P. Mestre, Brandzen 2174. 

C. Stefani, Canelones 874. 

J. C. Primavesi, Nueva York 1590. 
J. Henderson, San Eugenio 1156. 
A. R. Frederick, Millán 3032. 


* Indicates that these names and addresses super- 
sede thos: originaly published in the ‘‘ Wireless 
Annual for Amateurs and Experimenters.”’ 
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À SERAN to New Ideas and Practical Devices. 


` Telephone Plug. 

Using the 4-pin base of an old 
valve as a telephone plug it is pos- 
sible to arrange for the switching of 
L.T. current to the receiver. 
telephone connections are made to the 
grid and anode pins of the valve, the 
filament pins being short-circuited by 


N | = 
TELEPHCNFS © See eee B 
Telephone and filament switching jack. 


means of a piece of thick wire. The 
connections of the valve socket in 
which the improvised telephone plug 
is inserted are shown at the right- 
hand side of the diagram. An addi- 
tional advantage of this arrangement 
is that itis impossible to reverse the 
telephone connections, and demagneti- 
sation of the permanent magnets due 
to the steady anode current is 
avoided.—W. B. S. 
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Hydrometer Holder. 
Unless a definite place is allotted 


for a hydrometer it is certain that 


sooner or later it will be laid down 
on a table or in some place where 
the acid is likely to cause damage, or 
where the hydrometer itself may be 
broken. 
made by wrapping a length of wire 
(preferably enamelled) round the neck 
of a test tube which is then hung in a 
convenient position near the T.T. 
battery.—H. M. 
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‘ increase the clearance. 


A simple holder can be 


vO Spacing Strips. 
Grooves. for spacing the turns of a 
low loss coil may be easily formed in 


the ebonite supporting strips of a, 
skeleton former by pressing a heated 


bolt or piece of threaded pipe against 
the upper edge of the strip. A piece 
of pipe gives best results owing to 
its large diameter, but unfortunately 
the range of pitches used in jointing 
pipes is limited ; the most convenient 
spacings are to be found among the 
Whitworth bolt threads.—F. G. 
oo 00 

Distortion of Telephone Diaphragms. 

In sensitive telephone receivers the 
clearance between the diaphragm and 
the pole pieces of the permanent mag- 
nets is often very small, and under 
the continuous pull of the magnets jis 
liable to become distorted, thus 
rendering the telephones inoperative. 

When trouble due to this cause is 
suspected the ear cap of the tele- 
phones should be removed and the 
diaphragm reversed. This will pre- 
sent the concave surface of the dia- 
phragm to the pole pieces and thus 
After séme 
months of use it is probable that the 
diaphragm will again fall in towards 
the magnets, when the process may 
be repeated.—F. G. 
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VALVES FOR IDEAS. 


: Readers are invited to submit brief : 
: details, with rough sketches, where : 

necessary, of devices of experi- : 
: mental interest for inclusion in this : 
: section. A receiving valve will be : 
: despatched to every reader whose : 
: idea is accepted for publication. : 

Letters should be addressed to the Editor, © Wire- 


fess World and Radio Review,’ Dorset House, 
Tudor St., London, E.C.y, and marked * Ideas.” 


A Simple Galvanometer. 

The diagram shows the construc- 
tion of a simple galvanometer which 
can be built up with components 
usually possessed by the wireless 
amateur. 

Two coil holders are mounted on a 
wooden baseboard, the plugs and 
sockets being connected in series in 
such a way “that when a current is 


_ passed through the plug-in coils the 


magnetic fields surrounding each coil 
are in the same direction. A small 
compass, which can be obtained for 
a shilling or so, is supported on a 
platform in line with the centres of 


Improvised tangent galvanometer. 


the coils, and is deflected when a 
current is flowing. By using coils of 
various sizes the sensitivity of the 
galvanometer may be altered to suit 
the particular conditions of any ex- - 
periment, and if the ‘compass is of 
good quality it should be possible to 
calibrate the galvanometer with sufh- 
cient accuracy for most purposes. 

If the instrument is used as a fila- 
ment voltmeter or plate current milli- 
ammeter, long wavelength coils with 
a large number of turns should be 
used, while short-wavelength coils 
with few turns will serve when it is 
used as an ammeter.—A. C. 

26 


ee 


FEBRUARY 24TH, 1926. 


O! What do you fellows want me for now ? ” 


H ** Come along, you young imp. Our laboratory experts 
i want a word with you ? ” 


“ Shades of Geneva! They want my advice again. Still, 
take the net and cage away, and I’m with you. You Brandes 
people have a little more understanding than most ; you con- 
sult me with due humility. Others, without any knowledge 
of what I demand, force me to speak. I become refractory ; 
their instruments reproducing radio sound talk less naturally 
i ence. You know, they really ought to study me a 
Here I am, at the beck and cali of every soul 
interested in radio, from a high power station to myriads of 
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embryo Senatore Marconis. I recommend a study of radio 
MATCHED TONE HEAD. THE TABLE-TALKER. 
PHONES. Material used in the con- 


The synchronised effort of 


struction of goose neck 


both receivers discovers horn eliminates metallic 
greater sensitivity and harshness. Adjustable. 
volume and truer tone. Height 18 ins., tral 


Light, comfortable & sturdy. 


Obtainable from any 
reputable 


Dealer 


EXPERTS IN RADIO 
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THE BRANDOLA. 


ADVERTISEMENTS. 11 


acoustics, which means the study of transforming myself, the 
electrical impulse, into audible sound. I, being the electrical 
energy, walk right into the receiver of Tom, Dick or Harry, 
carrying the voice from the studio. To be able to talk just 
as naturally as the people in that studio I must have the 
correct scientific elements built into the instrument which 
reproduces the sound. You chaps have been the only radio 
builders to consult me to that end. I know you've worried 
me for seventeen years, but I appreciate the tactful con- 
sideration which went with it. hope you have benefited 
by my advice; by what I hear of Brandes instruments, you 
have. Well, lead on to the laboratory, gentlemen; I have 
an appointment at 2 LO after lunch.” 


THE AUDIO TRANS- 
FORMER. 


Ratio : to s. High ampli- 
fication of he voltage, 


upper and lower together with straight lme 
registers. Walnut plinth, amplihcation frequency 
electro - plated fittings. curve. 
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OW we have the characteristics of the — 


C.T.08, another excellent example 
amiong the seven different types of the 
CLEARTRON range. It is an ‘every 
purpose Dull Emitter which will work 
equally well as a high or low frequency 
amplifier or as a detector. However 
used, it gives maximum volume without 


initial cost. 


distortion. In our set it means greater 
distance, operatic purity, keener selectivity, 
lowest current consumption, and moderate 
The “ Ironclad ” Guarantee 
goes with every valve. Your Dealer in 
giving you this knows that both you 
and he are fully protected by the efficient 
principles of the CLEARTRON organisation 
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-Telephone: Regent 22312. 
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J | 6 volt 
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Further Results of High= 
Frequency Measurements on 


Coils. 


Readers’ 
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N our last issue we commenced ‘to deal. with the results 

obtained from tests carried out on the large number 

of coils of all types, which were submitted as a 

result of The Wireless World Low-loss Coil competition 
announced some time ago. 

In this issue we continue the publication of data on 
Un- 
fortunately, it is not possible at the time of going to press 
to announce the winning coil of the competition as we had 
stated last week we hoped to be in a position to do, for 
there are a number of coils which may be classed in the 
first rank, and it will be necessary, before the best of these 


can be picked out, to judge them on the basis of ohms 


per unit of inductance. 
Factors to be Considered. 


In devoting special attention to this question of the 
relative efficiency of different types of low-loss coils. 
food for considerable thought has been obtained, and a 
number of questions might be asked relating to the sub- 
ject. We would like to know, for instance, what size of 
Wire is best to use; what shape the former should be; 
whether the turns should be spaced, and whether bare wire 
or covered wire is preferable—in fact, we want to arrive 
at answers to all the questions relating to the points to 
be taken into consideration in setting out to design a 
really low-loss coil. ‘But, after all, is this the most im- 
portant consideration ? What do we propose to do with 
our low-loss coil of super-efficiency when we have got it, 
because it does not by any means stand to reason that such 
a super coil is going to be best to use under varying cir- 
cumstances? First, we should satisfy ourselves as to the 
results aimed at and the circumstances under which we 


are going to employ our coils when they are built. We 


should decide first of all how many tuned circuits we can 
afford, for if we have got to be satisfied with two tuned 
circuits only, we must be more careful to employ efficient 
coils; that is to say, coils with lower losses than is the 
case if we are going to use, say, five tuned circuits. 

With the question of low losses is intimately related the 
more important qualities of selectivity, distortion and 
magnification. Low loss is not the ultimate goal, 
but merely a means to an end, and the wise man is 
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one who fashions his coils with the real end in view—a 
judicious combination of selectivity, quality, and magnifi- 
cation, for undoubtedly each of these is of first-rate im- 
portance. With several filters we can very easily get 
razor-edge tuning if we so desire, but the signals will 
then be unintelligible. We can, w ith equal ease, provide 
for a very good transmission characteristic with negligible 
attenuation of the higher-modulation frequencies, but 
then the result may be that the tuning is too broad and 
we shall not be able to select the signals we desire. 

These observations may, perhaps, be regarded as be- 
side the point. Coils with low losses can have a proper 
place in a receiver, but we desire to point out here that 
there is a limit to the size of the coils which may be used. 
The limit is a physical one, large size usually being 
synonymous with large stray fields which can be the cause 
of quite a lot of trouble. It is, of course, largely a 
matter of design, because coils can be made to have a 
small stray magnetic field, as, for instance, the Toroidal 
coil, which may take the form of an enclosed winding or 
a ring of any convenient cross-section ; another instance 
is the astatic arrangement of coils, a typical specimen 
poing illustrated on page 242 of the last issue. 


Coupling and Other Difficulties. 


This particular problem, of the permissible physical 
dimensions, just happens to work out nicely in practice. 


Thus, if we are limited to one or two tuned circuits, the 


aim will usually be to secure the utmost selectivity. 
With only two coils to arrange, no serious difficulty need 
be encountered in stopping undesired coupling between 
them. Hence the coils can be large ones, and their de- 
sign may be dealt with from a purely detached point of 
view with the single object of cutting down their losses. 
With four or more circuits, coupling difficulties are met 
with at once. Some form of screening is necessary, and this 
together with the practical consideration of the bulk of 
the receiver, renders it essential in the majority of cases, 
to cut down the dimensions of the coils to proportions 
compatible with tuning and magnification requirements. 
It is, therefore, perfectly correct to say that the best 
coil for one particular receiver may be quite unsuitable 
for another. If we have one or two tuned circuits, for in- 
A 23 
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A few of the interesting coils submitted to us by readers for the low loss coil tests— 
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Low Loss Coil Tests.— aay 


stance, our coils ean, in the majority of cases, be four . 


or more inches in diameter, and they would normally be 


single-layer coils, or coils of the cylindrical basket weave: 


type. Then, if No. 22 or ‘24 D.S.C. wire is used, and 
the turns are spaced by a distance of about the diameter 
of the wire, the coils will hate a reasonably low resist- 
ance.’ Tests show that the resistance will not be much 
reduced by using thicker wire, the turns still being spaced, 
and for a given inductance the length of the coil rapidly 
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4din. - 
ohms. 


3.—A basket coil of 44 turns of No. 


Inductance 410 microhenries and resistance 20 


28 S.W.G. 


enamelled wire, with an inside diameter of 1}in. and 


an outside diameter of 2#in. The inductance of this coil 
is 110 microhenries and its resistance 5.6 ohms. 


4.—A three-layer coil of No. 24 S.W.G. enamelled 
wire, The diameter of the cardboard former is 4in. and 
it is r}in. long. The layers are spaced at g points with 


increases as the wire sizes are increased. 
in the wrong direction to use thick wire and to attempt 
to keep the length of the coil down by tight winding. 
If the winding length is an important factor, it is better 
to use No. 24 or No. 26 D.S.C. tight wound. We then 


have the advantage of a favourable length to diameter 


ratio, the best ratio according to theory, which is con- 
firmed in practice, being rather less than one-half; that 
is, the length of the coil should be rather less than the 
radius. s e 

` Below we have set out the details of the various coils 


illustrated, and we hope to complete our reports on the - 


tests in a further instalment to appear next week. 
1.—A multi-layer coil of No. 22 D.C.C. wire, having 


wt 


' 


an inside diameter of 1}in. and an outside diameter of 


38in. 
and the resistance 2.3 ohms. 
2.—A large basket coil of No. 26 D.C.C. wire, having 


an inside diameter of 1$in. and an outside diameter of 


1! The discussion is confined to coils for 
band. 
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the 200-550 metres 


It is a step. 


The inductance was found to be 122 microhenries | 


The inductance was found to be 250 
\ 


match sticks. 


_ microhenries and the resistance 7.8 ohms. / a 


5.—A small multi-layer coil, 1łin. inside diameter by 
Zin. long. The inductance is 72 microhenries and the 
resistance 2.9 ohms. 


6.—Flat coil of No. 24 S.C.C. wire, wound in a 
slotted wooden former. The length of the inner face 1s 
lin. and of the outer face 3}in. Its inductance 1s 
212 microhenries and resistance 11 ohms. | 


-.—Compact multi-layer coil of No. 26 D.C.C. wire. 
Inside diameter 1in., outside diameter 2}in., length 


Sin. The inductance is 78 microhenries and the resist- 


` 


ance 3 ohms. i, - 


§.—Duolateral coil of 76 turns of No. 24 D.C.C. 
wire. Its inside diameter is r$in., outside diameter 311. 


length fin. Its inductance was found to be 315 mucro- 
henries and resistance 22.7 ohms. 
‘ 


9:—A 75 turn coil of No. 24 D.C.C., having a mean 


diameter of 2}in. and length rdin. Its inductance 1s 22° 


microhenries and its resistance 17.5 ohms. 
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Low Loss Coil Tests.— 

10.—A coil of Litz cable, having a mean inside dia- 
meter of 2}in. and an outside diameter of 34in. There 
are five layers of wire and the inductance was found to 
be 150 microhenries and the resistance 4.4 ohms. 


11.—A multi-layer coil of No. 18 D.C.C. wire. 
Inside diameter 2}in., outside diameter 4in., length rin. 
Its inductance was found to be 140 microhenries with a 
resistance of 5.3 ohms 


12.—A seven-layer coil, No. 22 enamelled wire, having 
an inductance of 220 microhenries and a resistance of 
9.2 ohms. 


13.—Multi-layer coil of No. 24 D.C.C. wire. Inside 
diameter rjin. by rin. long. Its inductance is 125 micro- 
henries and resistance 5 ohms. 


14.—A peculiar coil of No. 20 D.C.C. wire, inside 
diameter about 1in., outside diameter 3in. The induct- 
ance of this coil is 126 microhenries and its resistance is 
9-6 ohms. 
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inside diameter of 2in., an outside diameter of 4}in., 
an inductance of 143 microhenries, and a resistance of 
3 ohms. 


19.—This coil has a form of basket weave winding 
which gives a self-supporting coih The winding has a 
mean diameter of 3in., is rdin. long, has an inductance 
of 134 microhenries and a resistance of 4.9 ohms. No. 
22 D.C.C. wire is used. 


20.—A winding of No. 24 D.C.C. wire, with a mean 


` 


= 


diameter of 3in., length rin. Its inductance was found 


. to be 310 microhenries and its resistance 30.4 ohms. 


21.—A 3o-turn coil of No. 20 S.W.G. wire, the 
mean inside diameter being 1fin. and the outside diameter 
28in. The inductance is 60 microhenries and the resist- 
ance 2 ohms. 


_  22.—A large basket weave type of coil of heavy wire. 
There are 26 turns of No. 18 D.C.C., with a mean 
diameter of 4in. The inductance is 120 microhenries and 
the resistance 3.7 ohms. 


15.—Plug-in coil of No. 22 D.C.C., having an in- 
ductance of 118 microhenries and resistance of 10.5 ohms. 
16.—Basket weave coil of No. 20 D.C.C. wire. Mean 


diameter 3#in., length r}in. The inductance is 96 micro- 
henries and resistance 3.6 ohms. 


17.—A basket weave coil. Mean diameter 3#in., 42 
turns of No, 20 D.C.C. Its length is 14in., inductance 
134 microhenries, and resistance 2.7 ohms. 


18.—Stranded wire space wound basket coil, having an 
15 


23.—A. basket weave coil, fitted with a plug. Its 
mean diameter is 3#in., length 1r4in., and No. 20 D.C.C. 
wire is used. The inductance came out at 113 micro. 
henries and the resistance 1.9 ohms. 


24.—A nicely made plug-in coil, having an ebonite 
former with 14 slots about 4in. deep in the edge of each 
spoke. The hub is rin. in diameter and the spokes 
project 1jin. Wound with No. 30 D.S.C. wire, its 
inductance is 300 microhenries and resistance 14.5 ohms. 


A 27 


. - ll ee abe . Le ae er - 


! Wireless | 
World i 


200 


Low Loss Coil Tests.— 2 
25.—Wound with No. 17 S.W.G. bare copper wire, 
the coil has 50 turns. Inductance 118. microhenries and 
resistance 4.6 ohms. Its inside diameter is 1gin., depth 
žin., and length rin. | | 
26.—A two-layer plug-in coil. Inside diameter about 
2;Lin., 1ygin. long, wound with No, 28 D.C.C. The 
inductance is low, being 48 microhenries, and the resist- 
ance 18 1.55 ohms. P 
27.—A 150 microhenry plug-in coil, having a resistance 
of 9.7 ohms. Wound with No. 26 D.C.C. wire, its 
Hide diameter is 2}in., depth țin., and length Zin. 
28.—Multi-layer coil with 60 turns of No. 20 D.C.C. 
wire: Its inside-diameter is 2in. and length tin. The 


inductance ot this coil 


was found to be 225 microhenries 
and the resistance 12 ohms. _ 
29.—This plug-in coil has an inside diameter of 2in., 


is Jin. deep and rin. long. Wound with No. 22 D.C.C. 
Wire, its inductance is 63 microhenries and its resistance 
2.1 ohms. 

30.—A multi-layer coil of No. 26 S.W.G. enamelled 
wire, having a former of 2 wooden cheeks and 5 sets of 
ebonite spacers. The length of the inner face is 1$in. and 
of the outer face 22in., while the length of the winding is 
gin. The inductance was found to be 112 microhenries 
and the resistance 2.6 ohms. - 

31-—Pickle bottle coil. | Equivalent diameter 2{in., 
length 1łļin., having 47 turns of No. 22 D.C.C. wire. 
The binding strips of tape are fixed to`the coil with 
seccotine. This coil has an inductance of 122 micro- 
henries and a resistance of 3.3 ohms. 7 

32.—A plug-in coil, wound with thin copper tape yin. 
wide with a layer of paper between each turn. The mean 
diameter is 4in. and the length rin., while its inductance 
was found to be ror microhenries and its resistance 
8.2 ohms. 

33:— Two-layer coil of heavily insulated No. 26 gauge 
wire, the diameter of the inner Winding being ‘ain. 
and the length gin. The coil has 27 turns: its inductance 
being 63 microhenries and its resistance 1.8 ohms. 
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34-—A basket weave coil 2fin. diameter and fin. long, 
wound with No. 30 D.C.C. wire. The inductance of the 
coil is 164 microhenries and its resistance 5.6 ohms. 


35.—A single-layer coil, having 52 turns, each turn 
comprising 3 wires of No. 36 S.S.C. The former is a 
cardboard tube with lengths of string tied on, which has 
the effect of raising the turns of the wire a little above 
the surface of the tube. The coil is 23in. in diameter, 


2}in. long, has an inductance of 140 microhenries anda . 


resistance of 3.5 ohms. 

36.—A basket weave coil gin. diameter, 1}in. long, 
haying 22 turns of No. 18 D.C. C. wire. Its inductance 
is 4 microhenries and resistance 1.9 ohms. 

7-—A coil of No. 22 S.W.G. enamelled wire, ' about 


M 


3in. between opposite inner faces and gin. long; having 
an inductance of 7o microhenries its resistance is 2.1 
ohms. 

38.—A single-layer coil of No. 22 D.C.C. Wire 2}in. 
in diameter by 2in. long, wound on a wooden tube Hin. 
thick. It has an inductance of 142 microhenries and a 
resistance of 4.4 ohms. 


39.—This coil is wound with Litz and is completely 
saclosed, the coil being packed with cotton wool. The 
inside diameter of the covering is 2#in., and the outside 
diameter 5}in., with a ‘length of 1łin. The inductance 
was found to be 181 microhenries and the- resistance 
8.5 ohms. 


40. —A coil in which the turns are vosa in slots cut ` 


in pieces of ebonite, rubber bands being used as spacers. 
This coil has only 22 turns of No. 20 D.C.C., its inside 
diameter being 4#in., outside diameter 5#in., and length 
rin. This coil has an inductance of 70 microhenries and 
a resistance of 1.1 ohms. 


41.—The former of this coil has crossed pieces of 
wood and 7 sets of ebonite spacers, making a coil of 
square shape, 44in. outside and 2}in. inside. The 
winding itself is rin. long, and the inductance and 


resistance are 123 microhenries and 3 ohms respectively. 


W. J. 
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. Events of the Week in Brief Review. 


BROADCAST LiCENCES. 
The Postmaster-General states that the 
total number of wireless licences in force 
cn January 3lst last was approximately 


Bit ils oooo 
MUNICIPAL BROADCAST MUSIC. 
The Parka Committee of the London 
County Council is considering a. proposal 


to establish a municipal orchestra‘ for ` 


broadcasting to the people of London. 


‘LISTENERS AND THE LAW. 

In fining ‘a’ delinquent under the Wire- 
less Act, the Hull Stipendiary ruled that 
a wiretess licence must be obtained tefore 
the parts are put together and’ whether 


results are good or bad. 
eod00 


A CASE OF DISTORTION ? 

Referring to the recent telephone test 
between Rugby and New York, the wire- 
less news bulletin stated that the voice 
from Rugby .‘‘ sounded as if it had come 
from some other part of the United 
States.” D l 

The engineers must eliminate this form 
of distortion. 


ELY'S ELEVEN. 

Eleven residents of Ely Haddenham, 
Cambridgeshire, have been fined at the 
Ely Police Court for contravening the 
Wireless Act. 

oo0oo0o0 
LOUD-SPEAKERS AT RAILWAY 
STATIONS i 

A scheme for the installation of loud- 
speakers for directing passengers at 
Paddington terminus is under considera- 
tion by the Great Western Railway 
authorities. The system would be used 
for emergency . working only, and, if suc- 
cessful, may be extended to other stations 
on the line. l 

ooco = 
AN ANOMALY. 

Any alien in England can secure a 
broadcast receiving licence on payment 
of ten shillings at a post office. In 
Fiance the British resident experiences 
the greatest difficulty in obtaining a 
licence, and the procedure involved has 
been known to take twelve months. The 
Wireless League is hoping to remedy this 
state of affairs by making friendly repre- 
sentations to the French Government. 


THE DE FOREST LOUD-SPEAKER A recent photograph of Dr. Lee de Forest, who is 


seen testing the “ Audalion,’’ the loud-s 
cylinder receives vibrations from a 


ker of his own invention, in which a paper 
. It is claimed that the instrument radiates 


sound uniformly in all directions. 
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R.S.G.B. MEETING CANCELLED. 
From the Radio Society of Great 
Britain we learn that,. owing to unfore- 
seen circumstances, the ordinary meet- 
ing which was to have been held this 
evening (Wednesday) at the Institution 


of Electrical Engineers is cancelled. 
eooo > 


END OF WIRELESS STRIKE 

After a struggle lasting’-three moriths 
the strike of wireless ‘operators termin- 
ated shortly before midnight on: Thurs- 
day last: The men are to accept pro- 
visionally the wage reduction of 22s. 6d. 
a month demanded by the employers, and 
further negotiations are to take place 
regarding all matters in dispute. If no 
agreement is reached the case will be 
submitted for arbitration. | 

0000 

THE BRITISH INDUSTRIES FAIR. 

Three more evenings are available for 
visiting the British Industries Fair at the 
White City, which closes its doors to the 
general public at 8 p.m, on Friday next. 

A- representative range of wireless 
apparatus is on view in the wireless 
section, including  transmittin and 
receiving sets and components. The Fair 
will be open to the public during the next 
three days from 5 to 8 p.m. 

0000 

. DEAD LETTER PROGRAMMES. 

The fact that the Dublin station officials 
are experiencing difficulty in securing 
suitable broadcasting material hardly 
seems to justify the adoption of a rather 
perturbing suggestion made in The Irish 
Radio Review. 

‘Let them,” says the writer, ‘ broad- 
cast lists of the names of people for whom 
letters or parcels are in the Dead Letter 
Office. Who knows but that broad- 
casting can add to its numerous powers 
that of bringing ‘dead letters’ to life? ” 

Personally, we would rather listen to the 
birthday greetings during the Children’s 
Hour! 

0000 

BOOMING BOOKS BY BROADCAST. 

The Edinburgh Library authorities are 
finding that the demand for books is in- 
creasing to an embarrassing extent as a 
direct result of broadcasting. 

The Duchess of Atholl mentioned this 
fact at a farewell meeting to South 
African students of the London Uni- 
versity. 

“ If,” said the Duchess, “one of those 
wonderfully eloquert speakers whom the 
British Broadcasting Company seem to 
have at its beck and call mentions a book 
overnight, the librar; i: flooded out next 
day by people coming to ask for it.” 
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BROADCASTING IN PARAGUAY. 

A site has been chosen at Asuncion, 
Paraguay, for. the erection of a large 
broadcasting station to be controlled by 
the municipality. _ 

0000 
DUBLIN ASKS FOR REPORTS. 

Reports from English listeners on the 
quality of transmission from the Dublin 
broadcasting station will be warmly wel- 
comed by the editor of The Irish Radio 
Review, 179, Great Brunswick Street, 
Dublin. 


0000 


‘P.O. WIRELESS LICENCE SURPLUS. 
The Post Office accounts, just issued, 
for the year ending March dist, 1925, 
reveal the interesting fact that on the 
issue of wireless receiving licences there 


was a surplus of income over expendi-. 


ture of £54,346. 


The actual receipts 


from licences issued to the public 
amounted to £685,593. i 
0000 


INDIAN BROADCASTING SUCCESS. 


The Indian Radio Telegraph Co.’s 
broadcasting station, 5AF, using a power 
of one kilowatt, has been picked up as 
far away as Ceylon and Burma in the 
south, and Rawalpindi and Peshawar in 
whe west, writes a correspondent. The 
distances covered in some cases were well 
over 2,000 miles. 

0000 
ANTI-DARWIN BROADCASTING. 
STATION. ' 


The erection of a large wireless station 
ou the Stone Mountain, Atlanta, for the 
purpose of ‘broadcasting the old 
hymns,’ is the reported project of a 
Fundamentalist Secret Society in America 
which is engaged in combating 
Darwin theory. The station will have a 
power of 5 kilowatts. 

9000 
WHY NOT A MONOMARK ? 

Amateurs in general, and transmitters 
in particular, would do well to consider 
the advantages of possessing a monomark. 

The new Monomark system is peculiarly 
suited’ tọ the needs of transmitting 
amateurs, many of whom would receive 
far more QSL cards if only their addresses 
were known or their listeners could for- 
ward communications with a minimum of 
trouble. A private monomark, such. as 
BM/XYZ3, could be easily transmitted, 
and the response would probably be sur- 
prising. 

0000 
S.B PLAN FOR SHEFFIELD SCHOOLS. 

The establishment of a central wireless 
receiving station in Sheffield, with tele- 
pe lines to school: in the district, is 

eing strongly urged by Mr. F. Lloyd, 
supported by the Sheffield T'clcqraph’ and 
the Yorkshire Telegraph and Star. 

Loud-speakers and suitable amplifying 
apparatus would be installed at each 
school. It is claimed: that the system 
would not only effect an economy over 
tne alternative scheme of supplying each 
school with a elaborate wireless set, but 
would permit of simple switching 
arrangements which could be operated by 
inexperienced pupils. i 
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WIRELESS IN THE HOSPITAL. A happ 


Eckersley, Chief Engineer of the B.B.C., selling his autograp 


flashlight photograph, showing Captain P. P. 


in support of the Hounslow 


“Hospital Wireless Fund, at an inaugural meeting in the Hounslow Council House. 


° VOX POPULI. 

America's latest in educational broad- 
casting ‘‘stunts’’ is a course in voice 
culture. KOA, the Denver station of tho 
General Electric Company, is supplying 
the lessons, which will be illustrated by 
selected pupils who will demonstrate the 
correct .uses of the vocal organs before 
the microphone. 
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FORTHCOMING EVENTS. 
WEDNESDAY, FEBRUARY 2th. 


Muswell Hill and District Radio Society. : 
At 8 p.m. At St. James's Schools, 
Forties Green, N.10. Lecture: ‘* Wire- 
ices Tranemisaion,” by Mr. J. R. Miller. 

Edinburgh and District Radio Society. At 
117, George Strect. Lecture: “Sound,” : 
by Mr. W. Anderson. : 

Barnsicy and District Wireless Association. 
At 8 p.m. At 22, Market Street. Lec 
turc: ‘' Broadcasting,” by Mr. Lionel 
Harreu, of the Lecds-Bradford Relay 
Station. : 

FRIDAY, FEBRUARY ĉ2êth. 

Sheffield and District Wireless Society. At 
7.30 p.m. At the Dept. of Applied 
Science, St. George'a Squarc. Lecture: 
“Direction Finding and Directional 
Reception,” by Mr. R. Keen, B.Eng. 

Radio Experimental Society of Manchester. 
Experimental eveaing. 


SATURDAY, FEBRUARY 7th. 


Grimsby and District Radio Society. Visit 
to the Hull Relay Station. 
MONDAY, MARCH ist. 
Ipswich and District Radio Socicty. Open 


night. 

Southport and District Radio Society. At 
7.30 p.m. At St. Andrew's, Part 
Street. Lecture by Mr. Boggs, of the 
Manchester Radio Scientific Society. 

Swansea Radio Society. Lecture: "“ Recent 
Improvements in Walre Reeetrers,” by 
Mr. T. Macnamara. 


WEDNESDAY, MARCH 3rd. 


Institution of Electrical Engineers (Wire- 
E less Section). p.m, Light 
: refreshments at 5.30.) At the Institu- 
tion, Saroy Place, W.C.2. Lecture: 
: “The Directional Recording of Atmo- 
: spherics,” by Mr. R. A. Watson Watt, 
B.Sc. (Eng.). 
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JAMMING IN THE U.S. 
Public resentment is growing in 
America against the disturbance to broad- 
cast reception by naval coast stations. 
0000 


WIRELESS JOURNALISM IN IRELAND. 

Mr. W. R. Burne has been appointed 
editor of the Jrish Radio Journal and the 
Irish Radio Trader. Correspondence 
should be addressed to 34, Dame Street, 
Dublin. 


0000 
AMERICAN BROADCASTING 
ANNIVERSARY. 

On Saturday last, February 20th, the 
famous broadcasting station WGY, at 
Schenectady, N.Y., celebrated its fourth 
anniversary by the transmission of a 
special programme. 

0000 
IRISH AMATEURS, FORWARD! 

The International Amateur Radio Unioa 
is promised an accession of a contingent 
of Irish members if success attends the 
efforts now being made in Dublin to form 
an Irish section of the Union. 

Communications from amateurs inter- . 
ested in such an enterprise will be warmly 
welcomed by the organisers, Messrs. I. 
Fisher and D. Barton Bradshaw, 115, 
Anglesea Road, Balls Bridge, Dublin. 

- 0000 


FOUR-ELECTRODE VALVES CHEAPER. 

Considerable reductions in the price of 
four-electrode valves are announced by 
the (General Electric Co., Ltd. The 
F.E.3 type (bright emitter), formerly 
priced at 27s. 6d., is now available at 
16s. 6d., while the D.E.7 (dull emitter), 
which originally sold at 37s. 6d., has 
been reduced to 22s. 6d. 

The Mullard Wireless Service Co., 
Ltd., are also producing a four-electrode 
dall-emitter valve. manufactured on 
Philips pattern, obtainable at 22s. 4d. 
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A.J.S. Loud Speakers and 
Receivers may be obtained 
by easy payments from 
H. Tayler & Co., Ltd., 
49-53, Sussex Place, 
South Kensington, 
8.W 7 (nr. Kensington 
Station). 


In Wood— 


: Write for particulars. : 
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SFEAKERS. È 
Height 24 inches. . i 
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CaragTerevercsngencecenesccesecetes. ace 


Mahogany -or Oak Flares 
£416 O0 

In Metal— 

Black Matt or Stove pack 
£4 oO 


pera various sate 
~z £4 6 O 
OE AKERS LOUD 
SPEAKERS j 
la metal, Height 19-in. 
Black Hora 
l £115 0 
Grained wood seb l 
117 6 
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HEN using an A.J.S. Loud Speaker you are most certainly 
getting the best out of your receiver. You can hear the 
high and low as well as the middle notes of a passage of 
music, and these high and low notes are in tune, not flat. Also 
you can hear all the overtones. [It is this property of reproducing 
the overtones which gives to the A.J.S. Loud Speakers the soul of 
a rare violin. These speakers can handle all the power you can give 
them without any tendency to rattle. A.J.S. Loud Speakers are not 


black unless you particularly desire them so. They may be obtained with Metal 
Flares, coloured and grained by hand, to resemble various fine woods. 


The most popular models are those with flares of Mahogany or Oak. They look 
well and sound better. 


Junior Models may be obtained with metal flares only. These are not “ Baby” 
models, but stand 19 inches high and produce full round tone. The Junior 
Cabinet models in Mahogany are exceedingly pleasing to the eye, as well as being 
faithful reproducers of all music. 


ASS 


Publication No. 118 is fully illustrated, and describes -° 


all our models. May we send you a copy to-morrow ? ol 
| rw AL 

A. J. STEVENS & CO. (1914) LTD. „= Stevens & Ce, 
Radio Branch, WOLVERHAMPTON. °°” Radio Branch, 
‘Phone: 1748 (7 lines). ‘Grams: “Reception, Wolverhampton.” a Wolverhampton. 
London Showrooms : 122/124, /124, Charing Cross Rd., W.C.2. — *” Please send Publication No. 118. 
‘Phone: Regent 7161-2, : “ Ajayesevo, Westcent, London.” i NAME 
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- Whatever your r 


4 a Gecophone Condenser 
i 


will better it 


because— 


1.—It gives micrometer adjustment. , 5.—and excess maximum capacity. 
The patent friction-drive micrometer movement is the most The N.P.L. report further-states that the maximum. capacity of 
ingenious design in the history of condenser manufacture. It the GECOPHONE Condenser is iñ excess of rated valde. 
is assisted by a control knob of extra large size. 6 
“The beautiful slow adjustment, which is perfectly .—It is an engineering product. 


f 


smooth and without the slightest backlash,-far surpasses “It seems to be made with the accuracy of a chrono- 

that of any condenser I have yet tested. ’’ - meter. The plates are so closely meshed that only the 
= Mr. S. MacDonald Ashe. Dublin. best workmanship could produce such alignment.” 

‘You cannot miss a station.” `N Mr. Mark Potter, in “ Leeds Mercury.” 


Capt. Baker, M.C. Tewkesbury. Your wireless dealer sells it ! 


2.—There is no hand-capacity. “sees 
The square-law rotary plates are connected to the frame, a LES 


feature of design which completely eliminates hand-eapacity. ME SEES es a aici 
‘‘Hand-capacity effects, which previously had been ALES 
troublesome, disappeared when using the GECoPHONE A fe: Be 
Condenser.” Mk: Siti 
Mr. W. A. Andrews B.Sc. Bristol. H ; 
han” 


Komni, 


3.—It is really low-loss. 

The fixed plates are insulated outside the electrostatic feld, 
and insulation is reduced to a minimum in bulk and contag 
area. Dieleetric loss is thus the smallest possible. | 


“Every theoretical consideration tending to reduce 
the loss of high-frequency energy appears to have 
been given adequate attention.” 

Electrical Industries. 


oe 
i (= iS 


4.—It has low minimum capacity. -- 


A National Physical Laboratory report gives the minimum Ve 
capacity of the GEC>PHONE Condenser as 1/50 of the maxi- \\\ 
mum. That of the -0005 type is -00001—lower than in any WẸ 
other condenser buiit. NN 
“A point which impressed me was the increase of W 
one’s tuning range, due no doubt to the unusually 

low minimum capacity of this condenser.” 
Mr. T. MacNamara. Swansea. 
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WIRELESS. 
ANNUAL 


FOR AMATEURS 
& EXPERIMENTERS 


Do not 
fail 


| COPY 
| of this 
‘| invaluable 


‘| BOOK! 
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TO-DAY! 
“The Wireless Annual ’”’ for 1926 is a volume 
of indispensable information for every keen 
radio amateur. It contains a whole mass of 


facts which are of daily assistance in amateur 
wireless work. Get your copy to-day! 


LONDON 
NRIFFE & SOKS ITD 


Price 2/6. By post 2/8}. 


From all newsagents and booksellers or dircct from: 
ILIFFE & SONS, LTD., Dorset House, Tudor Strect, London, E.C.4 
W.W.8a. 


THE WIRELESS WORLD 


EDISON BELL 


INDUCTANCE COILS 
PRICES : Coils number 15-50, 2/6 ; 75-150, 3/6 ; 200-400, 4/6. 


J. E. HOUGH, LTD., Edison BeN Works, LONDON & HUNTINGDON 


to GET a 
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The Diary for 
Wireless enthus 
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A revised list of Ẹ; xperimental Page Aa 
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_A Review of the Latest Products of the Manufacturers. 


KING FILAMENT RHEOSTAT. 


Among the American apparatus handled 
by Gaston E. Marbaix, 27-28, Anning 
Street, E.C.2, is a series of well-made 
components manufactured 
Quality Products, Inc. The rheostat 
manufactured by this company is fitted 
with an “on and off” switch so that 
the filament current circuit can be broken 
without changing the setting of the 
rheostat. 

The body of the rheostat, as well as 
the operating knobs, are of moulded 
Bakelite, and possess a bright, clean 
appearance. The contact arm makes 
smooth contact with the resistance wire, 
and at the maximum current setting rests 
on a strip of metal so that the end turns 
of the resistance spool are excluded from 
the filament circuit. 

It is interesting to note that the one- 


The Kin 
(X3 on 


filament rheostat is fitted with an 
ofi” aw:tch operated from a knob 
concentric with the main operating knob. 


hole method of fixing is abandoned, the 
resistance being attached to the instru- 
ment panel by a pair of screws, a method 
which is at least as simple as the one- 
hole system and is probably more 


reliable. i 
0000 


THE J.J.R. TERMINAL. 


An almost essential feature with regard 


to the terminals employed in wireless. 


receiver construction is that they shall 
carry identification Jettering to indicate 
me connections which are to be made to 
them. 


by King 


tact is made with the 


The J.J.R. terminals manufactured by 


Messrs. J. -Rowe, 7-8, Ross Parade, Wal- — 
-lington, Surrey, are fitted with. polished - 


inset top pieces carrying lettering -to 
indicate the circuit connections. - A 


J.J.R. indicating terminal fitted with 


non-rotating top. 


special merit in the design of these ter- 
minals is that the centre piece does not 
rotate, while both black and red centre 
pieces are fitted to indicate the positive 
and negative leads. Close examination 
reveals that the centre piece carrying the 
lettering is securely attached to the 
spindle and cannot unscrew. 
o000 ` 


COSMOS ANTI-VIBRATION VALVE 
HOLDER 


Included in the range of component 
parts recently introduced by Metro-Vick 
Supplies, Ltd., 4, Cen- 
tral Buildings, West- 
minster, London, 
S.W.1, is the Cosmos 
anti-vibration valve 
holder. 

The sockets which 
make contact with the 
valve pins are carried 
on a plate of insulat- 
ing material, and con- 


fixing screws through 


four coiled bronze | 
springs. A smal] à 
ebonite stud secured 7he new Cosmos 


: : ive holder. 
to a pillar in the p j 


centre of the holder limits the move- 
ment of a valve when inserted in the 
holder, and also prevents the plate 
which carries the sockets from lifting 
when the valve is withdrawn. 


| STERLING MINILOSS CONDENSER. 
` Pregress in condenser design still con- 
tinues, and a further advance has been 


"made by the Sterling Telephone and Elec- 


tric Co., Ltd., 210-212, Tottenham Court — 
Road, London, W.1, with the introduc- 


- tion of the new “ Miniloss ” variable con- 
denser, . , 
`- New features include the use of Pyrex 


glass insulators for giving support to the 
fixed plates, the bonding together of the 
fixed plates by soldering, the use of a 
braided connector for ensuring good con- 
tact with the moving plates, the adoption 
of a pointer and engraved scale in place 
of the usual graduated dial, and a reduc- 
tion gear drive operated by an auxiliary 
spindle. The pointer, which is secured 
to the shaft by means of a pin, can be 
set in several different positions. 

The reduction gearing is of particular 
interest, as every endeavour has been 
made to eliminate backlash between the 
operating knob and the spindle carrying 
the moving plates. The mechanism of 
the drive is shown in detail in the ac- 
companying illustration, and consists of 


Reduction gear adopted in the new 
Sterling Minifoss condenser. 


two rubber-faced wheels held together 
with tension springs producing a friction 
contact with the milled pinion on the 
auxiliary shaft and a large diameter 
wheel attached to the condenser spindle. 
A smooth, silent movement is obtained, 
with absence of“ backlash, whilst the 
elasticity of the indiarubber on the inter- 
mediate wheels prevents undue strain 
being applied to the moving plates at 
the positions of maximum and minimum 
setting. - 

Apart from the electrical and mechan- 
ical merits of this new condenser, the 
gdud appearance of the black and silvered 
dial and cleanly finished Bakelite pointer 
will recommend it to the amateur who 
gives careful attention to an attractive 
panel layout. 
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GENERATING ELECTRICAL 
OSCILLATIONS. — 


A Lecture at Oxford by 


R. W. H. ECCLES,,F.RS., addressed a imeeting'of the 
1) Oxford University Radio Society, at Oxford, on Wednes- 

day, February 17th, on the subject’ of “Some Recent 
Methods of Generating Electrical Oscillations.” 


The meeting, which took place in the Electrical Laboratory, - 
Parks Road, was the fifth held by the Society, which com-. 
menced operations only at the beginning of this term. Mr. H.. 
Field, of New Cotlege, wha is operating Station 6ZX, is Presi- . 


dent of the Society, and was in the Chair. 


Dr. Eccles; in his lecture, discussed :methods, with which he - 


has been concerned for the last year or two, of generating elec- 


trical oscillations,.and which are based on the, ntilisation of har- 


monies. The idea, he said, is to fake a low-frequency vibration 
which is impure to begin with,.or can be made impure, and the 
impurities are picked out, magnified and utilised. In the case 
of acoustic vibrations. it is weli known to musicians that one 
does not get a pure sine wave. The tuning fork, perhaps, gives 
one of the purest sine wave curves, but even that has some im- 
purities, . 
Application of Harmonic Frequencies. 


In the first place, Dr. Eccles showed how a tuning fork can 
be made to give a sustained vibration of constant amplitude and 
constant frequency by the use of two electro-magnets, of which 
one is in the grid circuit, and the other in the anode circuit, 
of a triode valve. It is found that the current running in the 
anode circuit contains harmonics, and that one‘can pick out 
any particular harmonic by the aid of suitable apparatus. Using 
a tuning fork with a frequency of 2,000 vibrations per second, 
for instance, one can pick up a harmonic with a frequency of 
16,000 per second, by putting into the anode circuit a coil and 
condenser connected in parallel and of such inductance and capa- 
city as to resonate to the frequency of 16,000 per second. 

As an example of the application of a harmonic frequency, 
Dr. Eccles described what has been done by the Post Office 
engineers at the new station at Rugby. A fork is used, the fre- 
quency of which can be adjusted by lengthening or shortening 
the prongs by means of a set-screw. The fork has a frequency 
of 2,000 cycles, and the current of 16,000 frequency in the fork 
circuits is amplified in five stages until 540 kW. of high-frequency 
energy is produced. The engineers have not yet dared, or 
needed, to use the whole 540 kW., however. On the first occa- 
sion on which the antenna was excited, only 50 kW. were used, 
1.¢., one-tenth part of that which it was possible to use. The 
Post Oflice immediately received a cable from Java, to the effect 
that Rugby was jamming the Dutch station which was sending 
to Java. That was very encouraging (laughter). As the tests 
proceeded the number of valves was increased, and at present 
they are using about 250 kW. on the antenna, t.e., about half 
power. With half power there is a current of about 550 amps. 
in the antenna, and that seems to be suflicient to reach every part 
of the globe. 


Advantages of the Tuning Fork. 


The application of the tuning fork to the production of high- 
frequency oscillations has many advantages over other methods, 
but its value is not limited to the transmitting end alone. If 
one has a fork of 2,000 periods per second, and utilises a fre- 
quency of 16,000 periods per second for inducing radiation, after 
magnification, the wavelength or frequency is just as constant, 
proportionately, as the fork. A fork has a very small rate of 
change of period per degree of temperature. If the fork were 
to vary one degree in temperature, the output frequency would 
vary only from 16,000 to 16,001.4. That of course, is immeasur- 
able by ordinary wireless telegraph apparatus. By using a fork 
made of the alloy “ Invar,” however, or by putting the fork 
box in ice, even that small change of temperature can be 
abolished. 
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stant heterodyne -note. 


‘wave electromotive force applied to its grid. 
tors have suggested ingenious circuits for selecting desired har- 


Dr. W. H. Eccles, F.R.S. 


The same method can be used for receiving, and the fork 
apparatús which he exhibited has been successfully used for 
receiving Rugby. A harmonic of the fork, of a frequency about 
15,000, was used to heterodyne the 16,000, and one got a con. , 
Using note tuning, there is no trouble 
by. disturbance from other stations, however close, providing 
there is a difference of more than 40 cycles between them. 
-The triode valve is in itself capable of distorting a sine 
Many inven- 


monics, and Dr. Eccles went on to deal with some of his own 
work in this connection. One method which he suggested was to 
use the currents from the fork to produce motions of a beam of 
cathode rays in the vacuum tube. One can apply a fork to 
a cathode tube so as to produce a rotation of the cathode beam, 
which will make a ring pattern on a fluorescent screen. In- 
stead of having a fluorescent sdreen on the end of the tube, he 
had tried to put some wires there, so that, when the cathode 
stream passed over the wire, that wire acted as an anode and 
received a stimulus. T 

When seeking methods for exaggerating harmonics, t.e., 
methods of distorting a sine wave, he had made experiments 
with neon tubes. It is known that the current starts suddenly 
at about 140 volts, and the curve rushes up suddenly. If the 
voltage is increased further, the current increases steadily again. 
When the voltage is reduced, however, it comes down to 120 
volts before the sudden drop occurs. 


A Demonstration. 


Quite a number of experimenters have used neon tubes to 
produce harmonics which will receive signals by the heterodyne 
method. In a circuit which is well known, when the battery 
is switched on the current flows through a resistance and 
charges a condenser. The current flows in slowly at first, but 
when it attains 140 volts the lan.p flashes, the condenser is 
discharged, and then commences to charge again. It can be 
made to charge and discharge 50,000 times per second, and 
harmonics can be produced in that way. In his apparatus Dr. 
Eccles has arranged electro-magnets and a fork so that the neon 
tube current can act upon it. When the fork moves in such a 
direction as to induce another two volts the lamp flashes. When 
the fork goes in the opposite direction it reduces the voltage 
and the lamp is extinguished. 

The apparatus, which had been made up for the lecturer by 
Dr. Leyston, was demonstrated. The battery used puts about 
138 volts on to the tube, but, in order to obtain fine adjustment, 
he has also put in series a potentiometer with 6 volts across it. 
The potentiometer enables’ him to vary the applied electro- 
motive force. As soon as the fork vibrates, and the vibration 
is maintained by the pulsating currents, one can be sure that 
the period of the flashes will remain constant. That is the 
whole point of introducing the fork. Without it, the frequency 
varies from moment to moment. Even the warmth from one’ 
hand warms the tube and alters the vacuum, so altering the 
frequency, wnereas if a fork is used and sustained in vibration 
it coerces the tube over a very wido range and keeps it going. 

Asked if the Rugby station has yet used speech transmis- 
sion, Dr. Eccles replied in the affirmative. There is a telegraph 
plant, he said, capable of giving 540-kW. to the aerial, using 
8 masts; a telephonic plant capable of giving about 300-kW. 
to a 4-mast aerial; and there is short-wave plant. The set 
of which he had been speaking was the telegraph set. The 
telephony set was started up for speech operation at 3 a.m. on 
Sunday, February 7th, and, after preliminary tests, speech was 
commenced with New York at 4 or & o'clock, being transmitted 
continuously both ways until 7.30 p.m. It could go on all night, 
however, and since then it has been working many moruine: 
from 2 until 7 o’clock. 
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An 
Economical Receiver 


of 


Simple Construction. 


De ~ 


MTOSLEITIIETTTTT T TTT be Be osscoe 
>>, . 


: The single-valve reflex set with crystal 

P rectification has always been popular with 
experimenters requiring maximum results 
:- for a minimum outlay. 

4 Our contributor in giving his experiences 

: with this type of circuit describes many 

improvements which have been incorporated 

in the design here presented. 


By F. GORDON COOK. 
| $ XPERIMENTS with various types at single-valve 


circuits haye gone to show that an efficiently con- 


’?” receiver, 


structed reflex, or ‘‘ dual amplification, 


utilising a crystal for rectifying, gives better range and | 


power than any in which the ‘valve performs solely as a 
detector. 

With the reflex type of circuit the valve is made to act 
both as a high-frequency and a low-frequency amplifier, 
and if this can be done successfully the results, for a 
one-valye set, are most gratifying. | 
reflex circuits of this type has been in the use of reaction. 
In the usual form of ‘reflex receiver, where reaction is 
carried out in the plate circuit of the valve, the slightest 
attempt at proper regeneration either tends to make the 
valve detect, which upsets the whole arrangement of 
double-amplif yi ing, or a low-frequency buzz, peculiar to 
this type of circuit, is set up, both conditions making for 
4 serious loss of efficiency. The circuit shown in Fig. 1 
will be found to obviate these troubles in a marked 
degree. 


Novel H.F. Transformer Design. 


Here, high-frequency amplification is obtained by 
means of a transformer of special design. This is 
A O.P. 
d 0000 O oor 
? D.S. E 
7. x 
O I 


nk pa 


a Pig. 1.—Circuit diagram of the receiver 
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extremely simple and cheap to construct, and the process 
is as follows :—Obtain an ordinary reel insulator—these 
can be purchased at any radio dealer’s for one penny— 
and in the centre ridge wind roo turns of! fine D.S.C. 
wire, making your winding in clockwise direction, and 
taking care to note which ends of the wire are the begin- 
ning and the end of the winding. Having done this,- 


bind a single turn of empire tape over the layer, and 


then proceed to wind another layer of 1oo turns in the 
same manner. Bind a turn of empire tape over this 
second winding, and then wind a third layer of 100 


Fig. 2.—Details of the H.F. transformer and sub-panel. 


turns, joining the commencement of this winding to the 
finishing wire of your first winding. The whole may 
then be bound round with more empire tape, so that a 
neat finish is given to the transformer. The end of the 
wire which finishes the third winding will be IP, and 
the commencement of the first winding will be OP, whilst 
the centre winding will form the secondary, the end of 
the wire with which vou commenced winding being OS 
and the finishing end representing IS. There is no special 
method in winding the wire, and the only care necessary 
is to sce that the ends of the windings do not get mixed 
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Valve-Crystal Reflex Set.— 

: te Ye 
up, otherwise the transformer will not Ly, D 
work. This transformer appears in the cir- “Jy. 

cuit diagram with the three windings clearly h , 
marked. <A is the first winding on the reel, A 


connections are shown. 
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B the middle, and C the outer, and the Bi ov | oy e i | 


The signals to be received, having passed --4; 
through a stage of high-frequency amplifi-  .- à 
cation, are detected by the crystal, and then , 
fed back to the grid of the valve through €$, T 
an iron core transformer of usual design 1 
and ratio. So far, the circuit follows ordi- + 
nary practice, but the main point of differ- WA 
ence lies in the disposition of the reaction 4? 
coil, which, instead of being in the anode +. 
circuit, is in the transformer secondary cir- i . 
cuit, prior to the detector. For broadcast _4_ 


wavelengths this coil may be a No. 50, and, L 12 


i 
* 
rh 
2g. 
= 
— 


i eg 


to give further selectivity and ease of CON- Fig, 3.—Drilting details of the receiver panel. Sizes of holes are as follow: A, 5/32in. 
trol, may be tuned with a 0.0003 mfd. vari- f dia.; B, 3/16in. dia. ; C, 3/16in. dia. ; D, 3/8in. dia.: E, 7/16in. dia. 


able condenser, in parallel. The reaction 


coil is coupled to the A.T.I. in the usual manner, and it. 


is best to use a two-way coil holder giving critical adjust- 
ment, at the same time making sure that the coil is pro- 
perly connected. Should no reaction take place the coil 
leads should be reversed. 


Crystal Detectors for Reflex Sets. 


This method of retroactive coupling in a reflex circuit 
will be found a distinct’ advantage over the usual 
anode reaction; the degree of amplification is consider- 
able, while the receiver does not so readily tend to break 
into self-oscillation. 


PEE eR 
Ct) ore | 
l 


apem oe 
Vu ae ot 


A most important point in the construction of the actua! 
receiver is the choice of a crystal detector. The automatic 
= catwhisker type of detector, of which there are séveral 
now on the market, may be used with confidence, but any 
instrument calling for continuous adjustment of the cat- 
whisker should be studiously avoided. A carborundum- 
steel combination has much to recommend it, from the 
point of view of stability and permanence of adjust- 
ment, and this, of course, necessitates the use of a small 
battery and a potentiometer. Excellent all-round results + 
have, however, been- obtained with a perikon type of 
detector usihg a- combination of zincite and tellurium. 
` There is another crystal on the market, though little- 
‘ known, called ‘‘ Ghane ’’’, and this, in conjunction 
with tellurium, gives results which cannot be sur- 
passed. The crystals should be gently, but firmly, 
brought into contact, and, when once set, may be 
left untouched for a long period. The certain harsh- 
ness of tone associated. with a cat- 
whisker or carborundum detector is en- 
tirely non-existent in the perikon type, 
which has a full, rich tonal quality. A 
good quality L.F. transformer should be 
used, and the fixed condenser shunting 
the secondary winding should also be of 
reputable make. The value of this con- 
denser is not critical, o.o005 .mfd. 
having been found very suitable. 

It will be noted that in this receiver 
the lead from the plate to IP of the 
H.F. transformer has been broken, these 
points being taken to two extra ter- 
minals, marked ‘‘ load cail’’ provided 
on the panel. These are shorted by a 
metal strip when the recewer is being 
used on the lower broadcast wavelengths, 
but are made the connections for a pri- 
mary loading coil when tuning up to 


Fig. 4.—Wi : A ` : 
oy ring diagram. The leads from the H.F. transformer, marked O.S., I.S 1Obtainable from Messrs. A. Hinderlich, 


and 1.P., are joined to the four terminals in the top right-hand corner of 


the diagram. 
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1 Ebonite panel, 12in. X Zin. x jin. 

I Ebonite panel, Gin. >: 2in. x }in. 

1 0:0005 mfd. variable condenser (preferably square law, 
with vernier). 

1 0-0005 mfd. fixed condenser (McMichael plug-in type). 

1 Crystal detector (Elwell). | 

1 2-way coil holder (Lotus). 


consisting of 50 turns, clamped to the reaction coil with 
its winding in the same direction. When both are basket 
coils they may be mounted together on an ordinary 
basket coil holder, the whole forming a loading H.F. 
transformer for wavelengths of 1,000 metres and over. 
Again, the secondary terminals may be ‘‘ loaded ”’ and 
the reaction coil connected direct to the 

primary circuit, this method being quite 
effective on the longer waves. f 


Details of Construction. J 


The construction of the receiver is | 
quite a straightforward job if the de 
sign given here is followed. 


In addi- 
tion to the main panel, a sub-panel is 


used, which in the first place is made 2) a 
up as a separate unit and, when Poth: Ji 
mounted, is wired up with | ive. 


the rest of the components. 
The H.F. transformer is | 
xed to the middle of the } 
sub-panel by means of a 
length of No. 2 B.A. 
screwed rod passing through 
the centre hole of the reel. 
as shown in Figs. 2 and 4. 
The sub-panel also carries 
the by-pass condenser, and on the end opposite to the 
H.F. terminals are four other terminals which are wired 
up in the circuit as for the L.F. transformer, and are. 
marked IP, OP, and IS, OS. respectively. 
manner, a complexity of.wiring is avoided and assembly 
is simplified. The L.F.- transformer itself, mounted on 
the main panel, is connected to the ‘corresponding ter- 
minals on the sub-panel. | 

The details for constructing and wiring the sub-panel 
unit are given in Figs. 2 and 4. The plug-in condenser 
may, of course, be substituted by a condenser of standard 
design, but the former is to be preferred, both on account 
of its adaptability and because it may readily be changed 
if the constructor, in experimenting: desires to use a 
condenser of higher capacity. 

Having finished the sub-panel unit, it may be set aside 
and the main panel prepared., The dimensions given in 
Fig. 3 are those of the original receiver shown’ in the 
photograph, and the constructor need not deviate from 
them, unless he desires to use a larger crystal detector 
than the one shown, or a bulkier transformer; in which 
case the size of the panel will be slightly increased accord- 
ingly. The measurements given, however. are sufficient 
to accommodate the average transformer zand as regards 
the detector, the instrument shown has been found very 
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Approximate Cost - - £3 148. 6d., including polished cabinet. 
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the higher band. This coil can be of the basket type, | 


In this. 


action may be used. 
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COMPONENTS AND MATERIALS REQUIRED. | ~ 


i 

1 L.F. iransformer. 

1 Filament resistance (Microstat or Lissenstat). 

1 Valve holder; 2jin. 2 B.A. screwed rod, nuls and washers ; 
18 terminals; ebonite or wood distance pieces, Zin. x $in. 
jin. ; 1 china reel insulator; quantity No. 30 enamelled 
or D.C.C. wire; connecting-up wire; screws, etc., for 
mounting components. i 
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suitable for the circuit, and has the additional advantage 
of being supplied complete with zincite and tellurium 
crystals conveniently mounted. 

Having mounted the components on the main ‘panel, 
the wiring may be proceeded with. A and B (Fig. 2) are 
two distance pieces of ebonite or wood, which are placed 
parallel between the transformer reel and the main panel, 
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View of the nc. N 


of the panel, showing ~ 
method of mounting components. 


~A 


so that by tightening the nuts on. the centre rod the whole 
may be clamped up with sufficient rigidity for the purpose. 


With: the sub-panel in position the wiring may be com- | 


pleted in accordance with the practical wiring. diagram 
(Fig. 4). | fhe, ne a 

To obtain best results the constructor need hardly be 
reminded that only components of indubitable quality 


should be used. The coil holder should be of a type 


capable of giving fine adjustment, as also the filament | 
A fixed condenser . 


rheostat and the variable condenser. 
of 0.002 mfd. may be shunted across the telephones, 
although this is not alssolutely necessary. A loud-speaker 
may be worked comfortably on the local station, while for 
distant reception it is as well to bear in mind that a 
little ‘€ tuning °? with the filament resistance may enable 
a distant and elusive station to be more easily logged. 

The feature of this receiver is the absence of low-fre- 
quency buzzing. and the consequent ease with which re- 
A set built on the lines suggested 
here can be experimented with considerably, and. care- 
fully handled, will Le found to give excellent results for 
a ‘‘ one-bottle ’’ receiver. 
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` the potential difference is one volt. 


‘between the plates and to the capacity. 
‘has a capacity of one farad if the potential difference 
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CIRCUITS 


in Theory and Practice. 


5—Capacity and Resonance in A.C. Circuits. 


By S. O. PEARSON, B.Sc., 


APACITY, as the name implies, is the extent to 
which a condenser is capable of holding a charge 
or quantity of electricity when a given potential 
difference or voltage exists between the two sets of plates. 
It is unnecessary to describe here the construction of a 
condenser ; suffice it to say that the quantity of electricity 
held by a condenser is directly proportional to the voltage 
A condenser 


between the twò s¢ts of plates is raised by one volt when 
a current of one ampere flows into it for one second; 
or, more briefly, the capacity is one farad if the con- 
denser holds a charge of one coulomb of electricity when 
Thus, if the charge 
is Q coulombs when the potential difference between the 
plates is E volts, the capacity will be 


_2 
C= E farads. 


This is an extremely large unit, and no single condenser 
exists the capacity of which is -even 
one-hundredth part of a farad. For 
practical purposes the capacity of a 
condenser is expressed in microfarads 


(millionths of a farad), usually de- C E 


noted by mfd. or uF, but the farad 
must be used for purposes of calcula- 
tion. Even the microfarad is a large 
unit for wireless purposes, tuning con- 


densers not, as a rule, exceeding 
0.0015 mfd., and for very small rent for a condenser. 
values of capacity, such as that 


between the electrodes of a valve, the capacity is usually 
expressed in micromicrofarads (millionths of a micro- 
farad), denoted by mmfd. or ppl. 

When a current is flowing into a condenser the charge 
accumulates at a rate proportional to the current, and in 
terms of the practical units we may write 

current 7=rate of change of charge 
=Cx (rate of change of voltage), 
J=CxE 

Note that this relationship is akin to. e=L~ (rate of 
change of current) as found previously in connection with 
inductance. 


because O= 


Conditions Existing in Charged Condensers. 


When a condenser is in the uncharged state, i.e., when 
there is no potential difference between the plates, it 
is assumed that both sets of plates carry an equal num- 
ber of electrons or elements of negative electricity. As 
the condenser is being charged some of these electrons 
pass round the external circuit from the plate which is 
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Fig. 1.—Vector diagram, showing phase 
relation between applied e.m f. and cur- 


the voltage by 90°. 


A.M.I.E.E. 


acquiring a positive potential to the plate which is becom- 
ing relatively negative, the electrons themselves consti- 
tuting the negative charge, and deficiency of electrons con- 
stituting the positive charge. The passage of these elec- 
trons round the external circuit represents a current in 
that circuit, the magnitude of the current in amperes being 
equal to the product of the capacity in farads and the 
rate of change of potential difference in volts per second 
as explained above. 


Capacity in an A.C. Circuit. 


When an alternating potential difference is applied to 
the terminals of the condenser it becomes charged alter- 
nately in each direction as the voltage reverses, and so 
the electrons will be surging backwards and forwards 
round the external circuit from one plate to the other, 
and will therefore constitute an alternating current in 
that circuit, the frequency being the same as that of the 
voltage. It must be noted that no electrons pass from 
one set: of plates to the other through the insulating 

ge material or dielectric separating the 
plates—that is to say, no current 
actually passes through a condenser 
of perfect insulation, although this is 
apparently the case. 

Suppose that a condenser of capa- 
city C farads is suddenly connected 
to a source of alternating pressure, 
obeying a sine law, at an instant when 
the voltage is passing through one of 
its zero values and increasing towards 
a positive maximum value. A cur- 
rent proportional to the rate of change of voltage will 
immediately commence to flow into the condenser, and, 
as we have already seen that the rate of change of a 
sine wave is another sine shaped curve displaced by a 
quarter of a cycle, it follows that the current taken by 
the condenser also obeys a sine law. Now, as the cur- 
rent is equal to the product of capacity and rate of change 
of voltage, the current will have a positive value when 
the voltage is increasing in a positive direction. This 
means that the current will pass through its maximum 
positive value some time before the voltage reaches its 
maximum positive value so that the condenser takes a 
current which leads the voltage in phase. Since the 
voltage is changing at its greatest rate at those instants 
when it is passing through its zero values the current 
will have a maximum value when the voltage is zero. We 
see then that the condenser current is another sine shaped 
wave leading the applicd voltage by 90°. Note that this 
is just the reverse effect as compared with a pure induct- 
ance, where the current Jags by 90°. The phase relation 


p- 


90° 
l 0 


The current leads 
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Wireless Circuits in Theory and Practioe.— 
between the current taken by a condenser and the applied 
voltage is shown by the vector diagram of Fig. 1, where 
OE represents the R.M.S. value of the applied voltage 
and OI is.the R.M.S. value of the resulting condenser 
surrent leading the voltage by go°. 

The next important step is to find the relationship 
between the magnitudes of the voltage and the current. 
Just as in the case of the currgnt wave considered in the 
last section in connection with a pure inductance we see 
that the maximum rate of change of voltage across the 
condenser will be 2rf x Em volts per R L 
second, where Em is the maximum 
value reached by the voltage in either J 
direction. . Therefore the maximum 
value of the condenser current will be 
In=Cx(max. rate of change of 

voltage) 


Se Ei 


` 


C 
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seen that impedance= y (resistance)? + (reactance), | 


Wirel SS 


g 
orld BE 
value) of frequency f cycles per cones is applied to the 
ends of the circuit of Fi ig. 2 (a), where R is in ohms, L 
is in henries, and C is in farads. Then the R.M.S. 
value of the current taken will be equal to the valtage 


amps, where Z 


= 
Z 


is the impedance of the circuit in ohms. 


divided by the impedance, če., I= 


Now we have 
the 
reactance in this case being that due-to the combined 
effects of the inductance and the capacity.. The induc- 
tive reactance is X/= 27/1. ohms, and 
the condensiwe reactance is — Xe= 
Eo —+ (a) Defic tte, 
, 27fC 
tive because, as explained above, its 
effects are opposite to those of the 


s ohms, the latter being nega- 


=27fC x Em volts. former. Thus the resultant reactance 
The R.M.S. value of the current is (b) is X=(X}-— Xc) ohms, and the cur- 
0.707 times the maximum, value, and E, rent is therefore 
is therefore given by ; . 
I=2/CxE amps, where E= Fie 2 Cirle (a) with gesistance, ia, TEN 
0.707 Em vector diagram for this circuit when y R+ X! 


is the R.M.S. value of the applied 


voltage. The ratio of voltage to current 
E I 
I arf 


is the reactance of the condenser at the frequency f, being 
measured in ohms and usually called capacity re actance 
or condensive reactance to distinguish it from inductive 
reactance as discussed last week. Now since a condenser 
takes a current which leads the voltage by 90°, its effects 
in an alternating current circuit are exactly opposite to 
those of inductance, and its reactance must therefore be 
considered as negative with respect to inducfive reactance ; 
so that 


tuned to resonance. P 


E 


VR? +(27fL- )? amperes. 


27fC 
This is the fundamental equation for a circuit in which 
all three of the constants are present in series. 


Resonance In a Series Circuit. 


From the last equation it is clear that the condensive 
reactance and the inductive reactance partially neutralise 
each other if they are unequal, and one completely 
neutralises the other if they are equal, viz., when Xc = X7, 
the resultant reactance in the circuit is zero, and the 


. : hd I . 
condensive reactance Nes = RIC ohms. - current is then given by 
It should be particularly noted that the reactance is in- | = E: ERE amperes. 
versely proportional to the pe a and therefore the YR? +O R 
higher the value of the fre- ] 
quency or the_ shorter the 9909 ia This is obviously the greatest 
wavelength, the lower is the ile value which the current can 
reactance and the more | Pe 3 . have for a given applied 
current will be permitted to „ 6000 ne E.M.F., because no matter 
flow ‘through’ the con- = > Whether the resultant re- 
denser. 2 3 2 actance is positive or nega- 
k DES 3 tive, this quantity is always 
u g p i 
Inductance and Capacity 9 4000 w positive when squared, and 
; u a A: + r Pay 
i the Same Circul < therefore the impedance can 
a never be less than R ohms. 
We come now to consider $ pane When the condensive re- 
the combined effects of re- ` actance and the inductive 
sistance, inductance, and reactance are equal the 
capacity in an alternating potential = difference Ec 
Current circuit, and the series o ! 4 across C is exactly equal to 
circuit will be discussed 2 4 6 8 10 12 14 16 18 20x10" the potential difference FZ 
first. Suppose that an : across L, but as the former 
ppo FREQUENCY - CYCLES PER SECOND : 


alternating. potential differ- 
ece of E volts (R.M.S. 


Fig. 3.—Curve showing relation between im 
quency when the resistance of the circuit 


lags behind the current by 
go° and the latter leads the 
A 4! 


dance and fre- 
s 500 ohms. 
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Wireless Circuits in Theory and Practice.— 

current by 90°, these two voltages balance out, as 
shown by the simple vector diagram of Fig. 2 (b). There- 
fore the voltage E7 across the resistance portion is equal 
to the applied voltage E when XJ=Xce, and further, the 
applied voltage and current are exacily in phase. Under 
these conditions the circuit is said to be tuned to com- 


plete resonance or to be tuned to the frequency f. In- 


tuning a wireless circuit to a given wavelength or fre- 
quency what we are really doing is to adjust, say, the 
condensive reactance Xc so that it is equal to, and com- 
pletely neutralises, the inductive reactance XJ. For 
complete resonance then 
axfL=1/2efC: 

o (arf ale | 
or, f VLC cycles per second. 
2 or pAn Suara EE, ph ` ; . 
This is .called;:the resonant. frequency of the circuit 
and is that frequency for which the current is a 
maximum for a. given applied voltage, or for which 
the impedance of the circuit has a minimum yalue equal 
to R ohms. 

A numerical example will make this clear. Suppose 
that an alternating voltage of constant R.M.S. value is 
applied to the ends of a circuit such as that of Fig. 2 (a) 
and that the frequency is gradually varied from zero to 
a value of 2 x 10°, i.e., 200,000 cycles per second. Let 
the inductance be 0.005065 henry or 5,065 microhenries, 
the capacity 0.0005 microfarad, and the resistance 500 
ohms. This resistance is really too high for a practical 
wireless circuit, but it is chosen in order that the effect 
of resistance at the point of resonance may be clearly 
shown. At zero frequency (equivalent to a D.C. voltage) 
the reactance of the condenser is infinitely great and no 
current can flow. As the frequency is increased the 
condensive reactance Xc decreases, being proportional to 
1/f, and the inductive reactance XJ increases, being 
directly proportional to f. 

The values of Xc and X? have been worked out for a 
number of values of the frequency, and also the values 


WINDING DIMIC COILS. The air-spaced winding of the Dimic 
collis is obtained by feeding the wire over a threaded spindle, 
geared to the mandril which carries the former. 
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of the resultant reactance X and the impedance Z. 
These are given in ohms in the following table :— 


Frequency |. -a E e 
f. XI=2zfL, | Xe=1/2xfC.!X=(Xl—No) Z=, RM 
0 0 00 — o0 l © 
10,000 318 . 31,820 —31,500 31,510 
20,000 636 . . 15,910 — 15,270 15,280 
40,000 1,272 7,960 — 6,690 6,720: 
60,000 1,908 5,310 — 3,400 3,438 
80,000 2,544 3,980 — 1,436 1,520 - 
100,000 3,182 3,182 0 "50, 
120,000 3,816 2,657 1,160 - 1,260 - 
150,000 4,770 2,123 2,637 2,685 
175,000 5,565 1,820 - 3,746 3,780 
200,000 6,360 1,591 4,800 


4,770 


In calculating the impedance here it is assumed that the 
resistance is constant at all frequencies. vee 


It will be seen from the table that as the frequency 
is increased the value of XZ increases and Xç decreases, 
and that when the frequency is 100,000 cycles per second 
(corresponding to a wavelength ef 3,000 metres), XZ and 
Xe are each equal to 3,182 ohms, so that the resultant 
reactance X is zero at this frequency and the impedance 
Z is therefore equal to the resistance, 500 ohms, this 
being the minimum value reached by the impedance. 
Plotting the impedances given in the last column of the 
table as a graph against the corresponding values of 
frequency in the first column we obtain the V-shaped 
impedance curve shown in Fig. 3. It is clear from the 
table and the curve that no matter whether the resultant 
reactance X is positive or negative the impedance is 
always positive, and in this case it reaches a minimum 
value equal to 500 ohms at the resonant frequency where 
the effects of the inductance are exactly balanced out by 
the equal and opposite effects of the capacity. If there 
were no resistance present the impedance would be exactly 
equal to the resultant reactance X at all frequencies, being 
positive at all frequencies, even when X is negative, and 
the V-shaped impedance curve would then come to a sharp 
point touching the zero axis instead of being rounded off 
at a height R above the axis as shown. 

Í 5 0000 


In the next instalment a number of impedance curves 
will be given for various values of circuit resistance to 
show how very important the effect of resistance is in a 
circuit which is tuned to complete resonance. 


HIDDEN ADVERTISEMENTS COMPETITION. : 
The following are the correct solutions for “ The Wireless World” : 
Hidden Advertisements Competition for Feb. 10th issue, 1926. : 


? Clue No. Name of Advertiser Page : 
: 1 General Electric Co., Ltd... is Ai s TA .. 18 : 
2 Massey Motor Co., Ltd. wie ae DA a ee ee 
8 Haliaday's Ltd. .. $3 Sa ia site ee a De @ 3 
4 Tunometer Works r ia Sa ex as oe a 9 :; 
5 Eagle Engineering Co., Ltd. .. - .. es me lè exe oe 
6 Ward & Goldstone, Ltd. 6. ee we eee a 
: The prizewinners are as follow: | : 
ohn Cormack, Edinburgh .. sá ne As ss .. L5 : 

ward Awcock, Southampton ka za Mg) Jee 5% re 

E. C. Rogers, Lowestoft : 1 


: Ten shillings each to the following: 


Michael A. Kelly, Kilrush, Co. Clare. 
Mrs. E. G. Neal, North Harrow. - 
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F. G. Joncs, Croydon. 
J. Tastenoy, Brussels, 


A Section Devoted to the Practical Assistance of the Beginner. . 


CONSTRUCTING AN H.F. CHOKE. 

A high-frequency choke, to be 
effective over a wide range of wave- 
lengths, must have a very large in- 
ductance combined with the lowest 
possible self-capacity. It is also an 


advantage, as a rule, if the coil is of. 


small dimensions, in order to reduce 
its external magnetic field. For this 
reason, very fine double-silk-covered 


wire should be used, if a convenient: 


method of. construction is to be 
adopted. | 


Mig. 1.—Sectional sketch of a bobbin 


former for an H.F choke coil. 


Such a choke coil may be wound 
oñ a bobbin former as shown in Fig. 
1. Two discs of ebonite, in. thick 
and 2in. in diameter, spaced by a 
third disc kin. thick and Zin. in 
diameter, are held together by a screw 
and nut passing through .a clearance 


hole drilled thraugh their centres, the 


commencing end of the winding being 
soldered to a tag held under a second 
“aut. A terminal for the other ex- 
tremity of the coil is provided by drill- 


ing another clearance hole as near as | 


Possible to the edge of one of the 


cheeks, countersinking it deeply on. 


the inside, and securing another 
soldering tag by means of nuts. The 
screw head should be covered with 


Wax or similar insulating material, 


which filling is smoothed off level with 
the surface of the ebonite. 
he centre screw should project 


sufficiently to allow it to be held: in | 


the chuck of a lathe or geared drill, 


and No. 45 of 47 D.S.C. copper wire 
is wound on until the slot is nearly 
full. The ends of the wire are con- 
nected to the soldering tags already 
mentioned. ‘Too much tension should 
not be applied when winding, as there 


is considerable risk of breaking this. 


extremely fine wire. - The winding 
may be carried out without the use 


of a lathe or drill, but will be found 


rather a tedious process, even if a 
handle is mounted on the centre screw. 

No provision has been made for 
mounting the choke, as due to its 


small size and light weight it may be | 


adequately supported by its connect- 
ing wires; if desired, however, a 
simple fixing may easily be devised. 
In certain circumstances, where a 
still higher inductance than that pro- 
vided by this choke is required, it will 
be found desirable to connect two such 
coils in series; if they are mounted 
side by side, and on a common axis, 
the windings should be in the same 
direction, and the end of the winding 
should be connected to the beginning 
of the next, the external cireujt being 
joined to the beginning of the first 


coil and the end of the second. 
0000 : 


APPLICATIONS OF THE H.F., CHOKE. — 


Probably the commonest use of the 
H.F choke is in receivers of the 
‘“ Reinartz °’ or ‘‘ Weagant’’ type, 
using capacity reaction, where it is 
connected in the anode circuit of the 
detector valve, and serves to deflect a 
part of the H.F. current through the 
reaction condenser and coil. The 
exact proportion (and therefore the 
degree of reaction) is, of course, de- 
termined by the setting of the con- 
denser ; when this is low, a very high 
impedance is offered, and only a very 


small percentage of the total oscillat- , 


ing anode current is fed back to the 
grid circuit. 


The H.F. choke also has a strictly 
limited application as an anode im- 
pedance for coupling together high- 


' frequency amplifying valves, but, un- 
fortunately, will have only a low 
efficiency on the shorter wavelengths, 


even if the most elaborate precautions 
are taken to ensure a high value of 
inductance with low self-capacity. In 
spite of this, its simplicity may make 
it worthy of adoption under certain 
circumstances. .Any capacity across 
the coil may be considered as a par- 
tial short-circuit, and must obviously 
be reduced to as low a value as pos- 
sible. 

Another: and perhaps rather ne- 
glected application of the choke is for 
separating the high and _ low-fre- 
quency currents in a reflex or dual- 
amplification receiver. At the same. 


A 


valve—crystal reflex receiver. 


time, it should be borne in mind that 
there is little point in inserting a large 
impedance in an H.F. circuit unless 
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we provide an. alternative path of 
lower effective” resistance. for the 
currents we wish to deflect ; this can 
generally be done by connecting fixed 
condensers in an appropriate manner. 

Referring to Fig. 2, which repre- 
sents a more or less conventional type 
of single-valve reflex receiver, with 
crystal detector, it will be seen that 
the choke in the grid circuit is con- 
nected in such a manner that high- 
frequency currents are made to flow 
entirely through the by-pass con- 
denser, and are kept out of the 
secondary winding of the L.F. trans- 
former. In a similar manner, such 
anode currents as may escape rectifica- 
tion by the crystal are deflected by 
the action of the choké through the 
condenser provided for this purpose, 
and do not reach the transformer 
primary. In reflex circuits, where a 
valve detector is used, the properties 
of the H.F. choke may often be 
turned to good account. 

H.F. amplifiers operating on the 
so-called ‘‘ tuned grid ’’ principle, 
of which a good example is the 
—“ Four-valve Quality Receiver” de- 
cribed in The Wireless World dated 
September 16th, 1925, also call for 
an efficient type of choke. - 

00700 
ELIMINATING INTERFERENCE FROM 
POWER CIRCUITS. 

Induction effects from near-by 
electrical apparatus or circuits give 
rise, at the best, to a noisy back- 
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ground which is apt to be annoying, 
and, in particularly bad cases, may 
render impossible the reception of 
even a local station. A few hints as 
to simple methods which often effect 
at least a partial cure may be of 
interest to those who are troubled in 
this respect. 

In the great number of cases the 
addition of a loose coupled aerial cir- 
cuit will greatly improve matters, 
and should be the first alternative to 
be tried, remembering that, if the set 
has a stage of tuned H.F. amplifica- 
tion, some form of stabilising will 


-probably be necessary. 


A direct ‘‘ earth ” to a large metal 
plate buried as deeply as possible in 
the ground, in place of the more 
usual connection to a water pipe, is 
also well worth while trying, as is 
the use of a counterpoise. This 


latter is very likely to assist materi- 
ally in reducing induction noises, but 


it is realised that many will be un- 
able to allot sufficient space for this 
sometimes rather inconvenient 
arrangement. It is also recommended 
that the effect of changing from grid 
to anode or crystal rectification 
should be tried. 

When a coupled aerial circuit is 
used, there will normally be no direct 
connection between the batteries and 
earth. A lead should be joined be- 
tween the negative L.T. and earth 
terminals, noting carefully if results 
are improved by this connection. 


DISSECTED DIAGRAMS. 
No. 19.—A Flewelling Receiver. 
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LOUD-SPEAKER FILTER CIRCUITS. 

Many readers have fitted a large 
power valve, passing a very high 
anode current, in the last stage of 
their L.F. amplifiers, hoping that dis- 
tinctly better quality reproduction of 
loud signals will result. In some 
cases failure to obtain the hoped-for 
improvement is possibly due to mag- 
netic saturation of the loud-speaker 
itself. It will be fairly obvious that 
if the value of ‘steady anode ‘current 
flowing iš sufficient to bring ‘about a 
condition of even ‘partial saturation, 
the variations due to the' magnified 
signal voltages will nót have the pro- 
portional magnetising effect required - 
for good reproduction. It will be 
realised that many loud-speakers were 
designed before the use of valves hav- 
ing really low impedances were en- 
visaged. Alterations to the instru- 
ment itself ‘are sometimes possible, 


_ but such work is rather’ beyond the 


amateur, and a better course is to use 
either a transformer, or preferably a 
so-called filter circuit, consisting of a 
choke and large-capacity condenser, 
arranged so that only the pulsating 
signal currents are passed through the 
loud-speaker windings, and the 
D.C. is fed to the anode through the 
choke. It is, of course, a compara- 
tively easy matter to design the core 
and windings of the latter so that 
saturation is not reached with. anv 
value of anode current likely to flow 
through its windings. 


For the benefit of those who find difficulty in reading circuit diagrams we are giving weekly a series of 
sketches, showing how the complete circuits of typical receivers are built up step by step. The sensitive 
receiver shown below has been favoured by same experimenters, but, due to difficulties in i laa can 


> 
= 
> 
= 
=> 
= 


only be recommended in exrepuonat cases. 


A tuned aerial-earth circuit, A leaky grid condenser The plate circuit is completed A “feed-back *’ connection is 
connected in the usual manner ed, w a bank of e trong b a reaction coil (varia- made by end of the ‘react the ed 
between grid and filament of condensers, shunted by a counted alle the potential en 


coll), 
high- coil to grid py 


a valve th normai connec- 
through iiaa condenser bank. 


tions of the low-tension cir- 
cuit. ead. 


telcouones. e 
rpe P battery. 
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COMPLICATIONS OF CRYSTAL ` 
RECEPTION. E 


Practical Methods of Reducing Crystal heading. 


By W. H. F. GRIFFITHS. ; a 


- (Continted from page 250 of previous issue.) 


use of sensitive galena is greater than that obtained 

’ from Perikon, even though the potential producing 
that current is much less due to its heavy loading, it is 
obvious that it may be economical to shunt the detector 
circuit across only a portion of the aerial inductance L 
in order to reduce its loading effect, and so, to some 
extent, obviate the tremendous reduction of ‘esonant 
potential across the latter. 
By this means the increase in 
reactive voltage across the 
total inductance (as an indi- 
cation of the aerial current 


Siu o the rectified telephone current obtained by the 


“was obtained with Perikon and Fig. 
The total value of L was 130 microhenries in each case, | 


portion L, across which the crystal is tapped. Fig. 14 
15 with galena. 


and it will be seen that in the case of the Perikon detec- 
tor, although the volts gradually decreased as L, was 
made more nearly equal to L, the rectified telephone 
current was still increasing, even when L,= L. The 
curves for galena, however, show a sharp increase of recti- 
fied current when the value of L, is increased from o to 
30 microhenries, and after this becomes very flat, and 
actually falls after reaching an ill-defined maximum value 
at 6a.to 70 microhenries. The flatness of this curve, of 


course, agrees with the rapid falling off of voltage V, 


flowing through 
L at resonance) E a eee EA k 
may more than A AOOO CTT T 
compensate for TN Het ne Qe 
the loss of poten- m 
5 tial applied to SS ii 
Pie, 13 —ireutt for reduction the detector Cir- gy oo 2 
(Used in obtaining the curves cuit by not shunt- ud 
of Figs. 14 and 15.) : : 2 Q, 
ing the latter & 0-4 16 = 
across the whole of the available inductance. Q O 
This applies, of course, more particularly to ý 03 2 § 
crystals of low resistance, to galena rather = 
than to Perikon, as the curves of Figs. r4 and g2 8 
15 will show. These figures refer to the cir- 
cuit of Fig. 13, in which the crystal detector 01 4 
circuit is tapped across a portion L, of the | 
total inductance L. In Figs. 14 and 1 5 the 0 0 
resonant reactive volts across the whole of the 9 £9 ai ia n 
inductance L and the rectified telephone cur- “Li” IN MICROHENRIES ; 


rent are plotted against the inductance of the 
ial 
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Fig. 14.—Effect of varying the crystal tapping point— Perikon 
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Fig. 15.—Sffect of varying the crystal tapping point—Galena. 


32 which is an indication of the enormous load- 


ing introduced as L, is made larger. 

Since the rectified telephone current. for 
galena shows very little increase for values of 
IL, greater than, say, 30 microhenries, it is 
clear that by reducing L, to this value a much 
sharper resonance curve will be obtained with- 
out appreciably sacrificing the signal strength. 


Crystal Damping with Parallel Tuning. 


The effect of reducing crystal loading by 
8 tapping L is shown to a much greater extent 
with an aerial of the dimensions in use far 
these experiments when receiving the trans- 
mission from the higher power broadcasting 
station ‘‘ sXX 7’ on a wavelength of 1,600 
metres. 

For reception from this station (75. miles 
distant) the circuit of Fig. 16 was used, ‘6 C ” 

A AS 


ao 


j 


370 


‘Complications of Crystal Reception.— | 
being a variable condenser having a maximum capacity of 
0.0003 mfd. and L being a multi-layered air-spaced in- 
ductance of about 2,000 microhenries total value, and 
having a low effective resistance. Fig. 17 shows, plotted 
against values of L,, the values of resonant voltage and 
rectified telephone current obtained with this circuit using 
galena crystal. It will be seen that there is a distinct 
optimum value for L, at about 230 microhenries (or about 
12 per cent. only of the total value of L), and at this 
point a very steep drop in resonant volts occurs. The 
voltage and current reduc- 
tions are very great when L, 
is made equal to L, due to 
the fact that in this case the 
value of wL was 350 per 
cent. higher than in the pre- 
vious case of reception on the 
lower wavelength, and it is 
2 
wt) „it will be 
a a ee remembered, that governs the 
Fig. 16.—Circuit from which damping, or, rather, the 
the curves of Figs. 17, 18 and ; è 
19 were obtained. effective resistance augmenta- 
tion of the aerial circuit. 
From the shape of the curve of rectified current in 
Fig. 17, it is natural to expect a very flat resonance 


the ratio of 


curve with L, adjusted to, say, 2,000 microhenries, but” 


a comparatively sharp resonance curve when L,= 200 
microhenries, because at this latter point, although the 
current is high, the voltage across L is scarcely reduced 
from its no-load value. Because of the excellent shape 
of the curves of Fig. 17, resonance curves of rectified 
current were plotted against degree scale readings of the 
parallel variable condenser C for the various values of L, 
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L, IN MICROHENRIES 
Fig. 17 —Curves with various crystal tapping points—Galena. 


corresponding to the points A, B, C, D, and E on the. 


rectified current curve. The extremely interesting set of 
resonance curves of Fig. 18 were the result. 


Extent of Damping produced by Galena. 


The gradual increase in amplitude at resonance and 
sharpening of tuning as the value of L, is reduced is a 
beautiful illustration of the additional damping intro- 
duced by galena when the latter is shunted across an 
oscillatory circuit of high reactance value. - The reson- 
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ance curve of voltage V, across L with no crystal load is 
plotted beside the rectified current curves in Fig. 18 for 
purposes of comparison. .It should be noted that when 
the value of L, was reduced below 120-microhenries the 
rectified current was practically proportional to the in- 
ductance across which the detector circuit was tapped, 
since the loading effect under these conditions was prac- 
tically negligible. 


Comparison of Galena and Perikon. 


It is interesting to note that, even with this high value 
of reactance in circuit, the best possible position of tap- 
ping when Perikon was used for detection was when 
L = L,, reductions of L, effecting reductions‘of signal 
strength, although sharpening the tuning somewhat as 
illustrated by the resonance curves of rectified: telephone 
current depicted in Fig. 19. This figure is drawn to the 
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Fig. 18.—Tuning curves obtained with various crystal tapping 
points (Galena crystal). 


same scale as the curves of Fig. 18, and the same tapping 
notation has been employed. eo Fe 
The curves of resonant voltage and rectified telephone 
current shown in Fig. 21 may -be of interest. They are 
plotted against values of resistance inserted in series 
with the aerial lead under the conditions of circuit given 
in Fig. 20, where the crystal loading is almost negligible. 
From the voltage curve V, it will be noted that with 4 
series resistance of 25 ohms added to the aerial circuit 
the voltage across L wags almost exactly halved; this 
means that the aerial current had also been halved, since 
the reactive volts are proportional to the current. The 
total effective resistance of the aerial circuit must there- 
fore have been doubled, since the E.M.F. remains con- 
stant, and so we have an approximate value for the effec- 
tive resistance of the aerial system, as augmented by that 
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Fig. 19—Tuning curves obtained with. vie crystal tappiag 


points ence crystal 


of the aerial tuning inductance, ‘of 2 5 ohms. 


only holds good, of course, at, or 
very close to, the frequency corre- 
sponding to the wavelength at which 
the last test was made, 2.¢., 
metres. 

The decrease of rectified telephone 
current caused by adding a greater 
number of telephone receivers in series 
With a galena crystal. detector is 
shown in Fig. 22. This curve clearly 
indicates the economy effected by con- 
necting additional telephones in series 
rather than in parallel with those 
already in circuit, due to the pre- 
viously mentioned fact that the effec- 
tive resistance of the crystal varies 
with the series resistance’ associated 
with it, even theugh a by-pass con- 
denser is employed. ` It is clear, 
therefore, 


crystal: 


of 


—Cireult for the curves 
of Fig. 21. 
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This figure 
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Fig. ‘22.—Effect of increasin 
l ot telephone receivers in series. 


that the greater 
the number of telephone re- 
ceivers there are in series the 
smaller will be the effect of 
loading upon 
aerial tuned circuit, resulting 
in the interesting shape of 
the curve of Fig. 22. 

One example will serve to 
show the use of this curve in 
determining the best method 
connecting 
telephones. 


the 


additional 
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‘result, and, from the curve, 
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Let it be assumed that two pairs of 2,000-ohm re- 
ceivers are in series; from the curve it is found that the 
rectified ‘telephone current is 18.3 microampēres. It is 
now required to add a further two pairs to make four 
pairs in all. If they are connected in parallel. with | 


_ those already in circuit the total current flowi ing ` in the 


detector circuit _will (from 
the curve) be 20.6 micro- 


A 7 


amperes, and therefore the 3 
current flowing through eah PAN 3 ui 
telephone will be only 10.3 ø. — 

microamperes. If, howev a 0-4 23 
these additional receivers S zs 
are connected in series with PEE i Be 12 
those already in use, a total oo LLL 


resistance of 8,000 ohms will `> © 10 20 30 40 
“rR”. OHMS IN SERIES 


WITH AERIAL 


Fig. 21 —Reduction of volts 

and rectified current due fo the 

insertion of series resistance 
in the aerjal circuit. 


it is seen that the current 

through each receiver will be 

15.3 microamperes, a very 
marked improvement. % 

In order to demonstrate 
the decrease of. loading by the detector circuit when a 
large number of telephones are used in series, two reson- 
ance curves are plotted in Fig. 23. The first (curve 


2,000Q) is plotted, from results obtained with one pair 


of 2,000-ohm telephone receivers in series with the micro- 
ammeter and galena crystal, and the second (curve 
26,0002) from those obtained with thirteen pairs of 
similar receivers 1m series with the same crystal. The tun- 
ing. it will be noted, is remarkably sharpened by this 
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Fig. 23.—Sharpening tuning by increasing 


the number 
. the number of telephones 


increase of total telephone resistance, a detuning from 
resonance of 15 mfds. reducing the rectified current in 
' the first case by only 7 per cent., 
by 25 per cent. 


and in the second case 


. The rectified telephone current curve of Fig. 24 shows 
that the use of a high-frequency by-pass condenser C, 
across the telephones is justified. It will be seen from 
the curve that the value 0.0002 mfd. adopted through- 
out the experiments described in this article was quite 
sufficient. Had the microammeter not been in series 
with the telephones, however, the capacity of the twin 
lead of the latter would probably have been sufficient to 
have efficiently functioned as a by-pass. 
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Complications of Crystal Reception.— 


In order to ascertain the degree of loading (due to 
either resistance and/or capacity shunting) introduced by . 
the thermionic voltmeter, the rectified telephone current wu 
obtained when using the circuit of Fig. 20 with and 
without this instrument connected was measured. The 
decrease in telephone current upon connecting the volt- 
meter was found to be only o.r in 4.3 microamperes, or 


a little over 2 per cent. 


It is interesting to note, also, that a 4 per cent. reduc- 
tion of no-load resonant voltage across the aerial tuning 
inductance was caused by merely connecting the detector 
circuit to the latter with the crystal itself open-circuited, 
due to the augmentation. of the distributed capacity of ag 
the tuning coil by the opened detector circuit. 0 
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ducing mathematics or higher technicalities. 
however, that at least the curves, which have been care- 
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In conclusion, the writer would like to apologise for 


the somewhat laboured descriptions and reasonings em- 
ployed, but would like to be permitted to take refuge in 
the’ excuse that the whole subject is an extremely difficult 
one to explain clearly in general language without intro- 


Successful Year at Southend. 

_ The sixth year of the existence of the 
Southend and District Radio Society con- 
cluded with the holding of the Society’s 
Annual General Meeting on Friday, 
January 29th. 

The membership for 1925 totalled 79, 
including one lady. Mr. H. H. Burrows, 
in his annual report, referred to the 
Society’s experiments with portable trans- 
mitting apparatus during the summer, 
when two-way communication was estab- 
lished with many amateurs at Clacton, 
Margate, Chelmsford, Sydenham, etc. 
Mention was also made of the wireless 
exhibition held at the Boys’ School on 
January 9th, when 53 amateur entries 
were judged by Mr. Hugh S. Pocock, 
Editor of The Wireless World, and Mr. 
Dent. 

The Mayor of Southend (Ald. H. A. 
Dowsett) has been elected President of 
the Society. 

0000 


Home-made Loud-speakers. 

A demonstration showing the surpris- 
ingly good results obtainable with home- 
made toud-speakers was given by 
members before the Ilford and District 
and the Southend and District Radio 
Societies when the two clubs met at the 
Wesleyan Institute, Ilford, on Tuesday, 
February 2nd. The Lissen attachment 
with paper diaphragm used by Mr. Carr 
was the success of the evening. The 
workmanship of a unit embodying a 
Brown’s reed phone, operated by a 
Southend member was by reason of its 
excellent finish deserving of praise. The 
demonstration was carried out by means 
of a seven-valve “superhet ’’ constructed 
by Mr. Lambert, of Ilford. 


Hon. Secretary: Mr. D. S. Richards, 


*‘Swinford,” Empress Avenue, Ilford, 
Essex. | 
©o000 
Plotting Valve Curves. 
Members of the Croydon Wireless 


Society spent a profitable evening on 
Monday, February 8th, in the plotting of 
valve characteris-ic curves. It jis in- 
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tended to carry the subject a step further 
at a future mecting by the reception on a 
loud-speaker set, demonstrating exactly 
the kind of signals one obtains at various 
points of a characteristic curve. 

A short-wave receiver is being built 
for the use of members, and it is hoped 
that many long-distance signals will be 
picked up on the short waveband. 

It is a healthy sign that excellent 
attendances have been recorded at recent 
meetings. A cordial invitation is ex- 
tended to visitors. 

Hon. Secretary: Mr. H. T. P. Gee, 
51-52, Chancery Lane, London, W.C.2. 

oo0oo0o0 


Ihe Wireless League at Tottenham, 


A unanimous decision to form a local 
branch of the Wireless League was made 
at a recent public meeting held by the 
Tottenham Wireless Society. Prof. A. M. 
Low, the principal speaker, explained how 
a local branch could do much useful work 
as a nucleus of public 
instruction. s 

An interesting feature of the evening 
was a handsome display of apparatus 
made by members of the Tottenham Wire- 
less Society. A photograph of several of 
the receivers and loud-speakers ap- 
peared in last week’s issue of The 
Wireless World. With the co-operation 
of local retailers an additional attraction 
was provided in the form of an exhibit 
incorporating samples of all the com- 
ponents used. 


opinion and 


ooo0°0 
American Apparatus. 
Late-comers had to be content with 


standing room at the Tottenham Wire- 


less Society's meeting on February 10th, 
when an interesting address on ‘‘ American 
Apparatus’ was given by Mr. Ford, 
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It is hoped, 
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Fig. 24 —Effect of a by-pass condenser. 


fully drawn, will help to make clear some of the compli- 
cations met with in crystal circuits. 


Radio Manager of Messrs. R. A. Rother- 
mel, Ltd. 

Samples of almost all the best make: 
of components were available for examin- 
ation. The speaker referred to the pre- 
vailing impression that, whilst the 
Americans were ahead of British practice 
in the matter of H.F. componéntr, British 
manufacturers produced the finest ap- 
paratus in the world so far as the LF. 
side was concerned, With this Mr. Ford 
did not entirely agree, stating that, in 
his opinion, some excellent L.F. trans- 
formers were being produced in U.S.A. 

ooo0o°o : 


The Story of a Condenser. 

A lantern lecture dealing with the 
construction of condensers was delivered 
before the Barnsley and District Wire- 
less Association on February 3rd by Mr. 
B. Heywood, of the Dubilier Condenser 
Co. The members were able to follow al! 
the processes through which the mica 
passed from the mica mines in Bengal to 
the finishing bench at the Dubilier Co.'s 
works. 

Special interest was shown jin the 
photograph of the enormous condensers. 
each weighing five tons, which are used 
in the G.P.O. station at Rugby. 


0000 


Making Valves. 


The many intricate processes involved 
in the manufacture of wireless valves 
were admirably explained by Major 
F. P. G. Telfer, M.C., of the General 
Electric Co., Ltd., at a recent meetin: 
of the Lewisham and Bellingham Radio 
Society. 

Among the many processes described 
were the gas freeing of component parts, 
the sealing in of electrodes, and the ex- 
haustion of the bulbs. Interesting de- 
tails were given regarding the production 
of power transmitting valves and of the 
special types of valves, such as the 
dull-emitter types, loud-speaker valves, 
and water-cooled valves. 

Joint Hon. Secretaries: Mr. E. J. 
Chapman, 56, Crofton Park Road, Brock- 
ley, S.E.4; Mr. J. A. Clark, 35, Boones 
Road, Lee, 8.E.13. 
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TOPICALITIES FROM 


Speeding Up the Programmes. 

Several listeners are complaining of the 
delays that are occurring in programmes, 
and one period in particular 1s mentioned 
by. all who have written to me. It is 
the time round about 10.30 p.m., when 
2L0 has finished its local news bulletin 
and the programme has to be held up 
while the provincial stations finish their 
local news. These stations sometimes 
exceed their time -limit for local news, 
and an effort is, therefore, to be made to 
speed up the reading of the items. So far 
as 2LO listeners are concerned, they are 
to suffer the least inconvenience possible, 
and in future, instead of having to wait 
on the provincial stations, they will be 
regaled with pianoforte improvisations to 
fll up the gap. 


©@00 


Aceompanists to be Announced. 


An innovation is to be introduced by 
the. Music Department, namely, the 
aunouncement on special occasions of the 
names of accompanists. It is a long time 
since the inclusion of the announcers’ 
names in the programmes was dropped, 
and the B.B.C. has rigidly adhered to 
that omission, somewhat to the disappoint- 
ment of many listeners. Accompanists 
are subject to separate consideration, and 
are entitled to be placed in the same 
category as other artists. This point cf 
view has at length prevailed at Savoy 
Hill, and names will in future be 
announced at the discretion of the musi- 


cal director. 
0000 “ 


Rugby Testing. 


Enquiries are reaching me from 

listeners on Daventry respecting the 
transmissions from the Hillmorton Eta- 
tion (Rugby) of the Post Office. 
isteners on Radio Paris’ wavelength 

have also called my attention to the Hill- 
morton transmissions. I can only say 
that while the new station is testing it is 
not. certain what wavelength will ulti- 
mately be used, and listeners must neces- 
sarily be tolerant of any tests that are 
taking place. My correspondence bag 
proves, at all events, that listeners every- 
where are interested in Hillmorton’s 
activities. 
i oo0oo0o0 


“Poy *. by, Wireless. = ; 

A second drawing lesson will be given 
to listeners on March 5th. The first, it 
Will be recalled, was broadcast by Mr. 
Heath Robinson six weeks ago, and 
thousands of listeners took part in it. 
The second lesson will be given by 

Poy,” the cartoonist, who probably 
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World 


By Our Special Correspondent. 


makes more people laugh in a year than 


- anyone, with the exception of Charlie 


Chaplin —— 


0000 Sa 


Charlie Chaplin. 
And Charlie may be expected soon to 


succumb to the spell of the microphone 
at 2LO. 


o000 


“The Quest of Elizabeth.” 


It is singular that of the 103 letters of 
appreciation which, I learn, were received 
by the B.B.C. in connegtion .with the 


broadcasting of the hospital play, * The 


B.B.C.’s OWN DANCE BAND. 
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Quest of Elizabeth,” a fair percentage 

were from hospital patients and invalids. 

To these, in spite of the Press campaign, 

the play was evidently not so gruesome 

as the critics alleged. The adverse critt- 

cisms of the broadcast numbered only 26. 
0000 


Mrs. Patrick Campbell to Broadcast. 

Mrs. Patrick Campbell, who will broad- 
cast from 2LO on Sunday next, is ‘too 
well known not only in England and on 
the Continent, but also in America,to need 
any introduction to listeners. Those who 
remember her as the original Mrs. Tan- 
queray in ‘* The Second Mrs, Tanqueray,”’ 
and as Eliza Doolittle in Bernard Shaw's 
‘“ Pygmalion,” will welcome this oppor- 
tunity of hearing her by wireless. 

0000 


“Interference ad Nauseam. 


The B.B.C. engineers are baffled by a 
problem which they declare to be the 
most difficult of any that has been pre- 
sented to them in three years and a half 
of broadcasting. For over two years 


past a St. John’s Wood listener has been 
the victim of a system of high-frequency 
interruption, and he has spent in the 
aggregate fruitless days and weeks in try- 
ing to trace the trouble to its source. 


The B.B.C. has shown its musical independence by 


forming a dance band of its own, under the leadership of Mr. Sidney Firmin. The above 
photograph was taken in the London studio. 
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Help Welcomed. 


The interference consists of a series of 
protracted rattles which might be com- 
pared with the noise made by an express 
train; but, unfortunately for this theory, 
there are no express trains in his neigh-. 
bourhood. He has narrowed down his 
investigations to the point where all 
sources of interference have been proved 
to be immune. Originally the trouble 
started after 2LO had closed down. Then 
it occurred in the afternoon. Now it 
extends to the evening. The only free 
period is, as a'rule, from 7 p.m. on Katur- 
days-until 10.20 p.m. on Sundays. If any 
listener deserved help in the campaign 
to discover and put a stop to almost per- 
petual interference with his broadcast 
reception it is : this listener, and the 
B.B.C. would like ‘to enlist all the help 
that it can in his behalf, : 


ooo0o0o 


The Savoy Bands. 


The Press of the whole country, with 
the single exception. of The Wireless 
World, has been engaged for many weeks 
past in assuring the public that the Savoy 
Bands would broadcast no more after 
Saturday next (I have even seen within 
the past week a ‘‘ farewell ’’ article by a 
Savoy conductor in a weekly contem- 
porary). My forecast that the Savoy 
Bands would continue to broadcast is, 
however, now shown to be correct, and 
the critics who said that the B.B.C. was 
showing too much independence in its 
dealings with the broadcasting artists are 
proved to have been ill-informed. 


o0o000 
Censorship. 

On another point, also, I am asked by 
the officials at Savoy Hill to put matters 
in their true perspective; that is, in refer- 
ence to the cutting of plays. In stating 
that its retention of the right of censor- 
ship was vitally necessary in the interests 
of the service and of listeners, the B.B.C. 
did not imply that it had any intention 
of riding rough-shod over the opinions of 
an author to the extent of interfering 
with his work without his approval. 
Very isolated cases might occur where, 
owing to the pressure of time, it would 
be impossible to communicate with an 
author and get his approval to some slight 
alteration in the manuscript; but in 
normal cases no alteration has ever been, 
nor would be, made except in consulta- 
tion with the author. I remember one 
case where extensiva revisions were made 
in a play which had been submitted to 
the ramatic Department—with the 
author’s consent—and the play was sub- 
sequently voted one of the best that had 
been broadcast. 

| 0000 


The “Silent ” Test. 

Some unauthorised “ experts ”? who as- 
snmed the duty of checking the wave- 
length experiments taken by the B.B.C. 
cn foreign stations during the recent 
‘‘ silent ’* quarter-hour subsequently circu- 
lated a list of measurements which they 
alleged they obtained with their own ap- 
paratus. Such lists should be accepted 
with a good deal of reserve. The B.B.C. 
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FUTURE FEATURES. 


$ Sunday, February 28th. 

: Loxpoy.—3 30 p.m, The Modern 
Trio. 9.15 p.m., Albert Sand- 
ler and the Grand Hotei, East- 
bourne, Orchestra. 

BIRMINGHAM. -—9.20 p.m., Schubert 
Programme. 

MANCHESTER. — 9.15 .m., The 
Adamson Military Band. 

NEWCASTLE.—8 p.m., The Newcastle 
Cathedral Quartet. 


Monday, March Ist. 
Loxpon.—7.52 p.m., ‘‘ Romeo and 


Juliet” (Act II), performed 

by the British National Opera 

ompany. 8.20 p.m, St. 

: David’s Day—A Programme of 

: Traditional Welsh Music. 9.5 

: .m., The London Radio 
ance Band. 


Daventny.—8-10 p.m., Welsh Pro- 
gramme from Cardiff. 

ABERDEEN.—8 p.m., St. David’s 
Day Programme. ~ 9.25 p.m., 
Scottish Programme. 

BOURNEMOUTH. —8 p.m., St. David’s 


Day Programme. 9 p.m., A 
Popular and Varie Pro- 
gramme. 

Carpirr.—8 p.m., A Song of the 
Welsh. 


Giascow.—8 p.m., The Pianoforte 
Sonatas of Beethoven. 
p.m., A Short Welsh Pro- 
gramme. 


Tuesday, March 2nd. 
Lonpon.—8.5 p.m., The Wireless 
Military Band. 
BirMINGHAM.—7.30 p.m., The City 
of Birmingham Orchestra. 
Berrast.—8 p.m., Musical Comedy. 


Wednesday, March 3rd. 
Lonpon.—8 p.m., “The Pied 
Piper,” a new Musical Comedy 
by Reginald Benyon. 
BourneMouTnH.—8 p.m., Winter 
Gardens Night. A Programme 
; of Russian Music. 
: EprnsurcH.—8 p.m., 
| Band Night. 
Thursday, March 4th. 
Lonpon.—7.30 p.m., The Halle 
Orchestra conducted by Sir 
Hamilton Harty, relayed from 
Manchester. 
ABERDEEN.—9.30 p.m., Half-hour 
with Cesar Frank. 
Grascow.—8.40 p.m., Scottish Regi- 
ments, The Royal Scots. 
Mancuesrer.—7.30 p.m., The Hallé 
Orchestra. 


Friday, March 5th. 
Lonpon.—8.35 p.m., H. Fearon 
(‘“ Poy,” the Cartoonist). 
Bovrnemouty.—8 p.m., Some Old 

Masters. 

Saturday, March 6th. 

Lonpon.—8 p.m., 2nd Edition of 

“ Listening Time.” 9 p.m., 

Sir Harry Lauder. 10.30 p.m., 

Final episode of ‘* Which?” 
Grascow.—8 p.m., The Staff cele- 

brating the third anniversary of 

the Station. 


Military 


: 
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did not, of course, publish any list, but 
has reported the results of its test to 


‘Geneva. The wavemeters used at Kesion 
receiving station are calibrated by the 
National Physical Laboratory, and are 


checked at frequent intervals to ensure as 

high a degree of accuracy as possible. 

Excellent as the best types of wavemeter 

are, however, they still give a margin of 

0.05 per cent. to 0.1 per cent. error. 
ocoo 


When Changes are Contemplated. 


In the criticisms concerning varying 
quality in B.B.C. transmissions, the ques- 
tion has cropped up whether it is desirable 
or not to issue a preliminary warning to 
listeners when any change is made or con- 
templated either in the apparatus or 
studio fixtures. Some listeners suggest 
that ıt is well nigh useless to introduce 
improvements at the transmitting end if 
they are not to be notified and given the 
opportunity of adapting their receivers to 
the altered conditions. Whenever the 
engineers make any changes, either by the 
substitution of the carhon microphone for 
one of another type, the adjustment oi 
wall or ceiling draping, or the utilisation 
of the echo room, officials of the engineers 
department are deputed to investigate and 
report on the effect from different localities 
within a certain radius of the transmitter. 
They are therefore in the position of 
listeners, and their training, in which 
acoustics play a large part, enables them 
to judge it any necessity exists for warm- 
ing the ordinary listener of an impending 


change. 
0000 


Not Always Necessary. 

In most cases there is no need to do so, 
but in some instances, such as the open- 
ing of a new studio, the alteration of the 
SB. system or experiments with trans- 
missions on all frequencies, with the view 
of avoiding or overcoming distortion, 
changes would be duly announced. In 
the ordinary way, it is far better from 
the standpoint of engineering investigation 
to receive reports from listeners whenever 
they suspect that alterations have been 
made, and these reports, besides being of 
the utmost value in research work, are 
very welcome. 

0000 


Interference by Amateurs. 


Crystal users have complained of inter- 
ference by amateurs working on 45 metres 
when their receiving sets were tuned to 
Daventry. This matter has been invest!- 
gated, and it has been found that some 
commercial crystal receivers, when tuned 
to 5XX, will suffer interference from 
transmissions on 45 metres, if situated a 
few yards away. It used to be said that 
while it was impossible to ensure that 
broadcast programmes should be com- 
pletely immune from interference, the 
difficulties could be minimised if  receiv- 
ing sets were used which were capable of 
close tuning to the wave which it was 
desired to receive. | This does not obviate 
the difficulty in which some crystal users 
find themselves when Daventry is work- 
ing and further control of amateur trans- 
missions at such times seems necessary. 
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| 8.—Joseph Henry. 


HILE Faraday wag at work in England, 


another scientist, Joseph Henry, was studying © 


electricity and magnetism in America. Born on 


December 17th, 1797, at New York, Henry was appren- . 


ticed to a watchmaker on leaving school. This work did 


not appeal to him particularly, however, for he wanted 


to become an actor. He took part in amateur theatrical 
performances and spent a good part of his time reading 
popular fiction in the library at Albany. -  — 
After attending a series of lectures on scientitic ‘sub- 
jects his interest in the theatre waned,. and, having saved 


sufficient to pay his fees, he took a course of instruction ` 


at the famous Old Albany Academy. Later he took a 
post as teacher here, and carried out his earlier experi- 
ments, which were to be brilliantly continued after he 
became a professor at Princeton University. 


Experiments with Electro-Magnets. 


At Albany Henry had little time for leisure, for his 
teaching duties claimed his attention for seven hours each 
day. He found it necessary to commence work early in- 
the day, and some of his classes were held at 6 a.m. 
Half his time was occupied in 
guiding large classes of boys 
through the elements of arith- 
metic, but we may well imagine 
that on many occasions his 
thoughts were. elsewhere.. 
Except during holiday time, he f 
had access to no laboratory, -$ 
and as his salary was only £16 
a month he had very little 
spare cash for the purchase of 
apparatus or equipment. 

Notwithstanding these dis- 
couraging circumstances, Henry 
developed the electro-magnet 
while at Albany Academy, and . 
he shares the honour of this 
pioneer work with Faraday. By 
wrapping wire in silk and 
winding it on an iron core, 
Henry obtained electro-magnets - 
that performed extraordinary 
feats. ‘* My new magnet,” he 
wrote, ‘* weighs-21 Ib. and lifts 
more than thirty-five times: its 
own weight. It is probably, 
therefore, the most powerful 
magnet ever constructed.’’ 

Meanwhile (in 1823) he had 
been appointed -Professor of 
Natural Philosophy at Prince- 
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foseph Henry. 


ton University, where his researches made him a worthy 
contemporary of Faraday, and perhaps even a greater 
pioneer of wireless. Unlike Faraday, who was no 
mathematician, Henry became a mathematical professor, 
and, working in the same field, but with a different 
method of approath, these two brilliant men had much 
in common, and it is pleasing to us to learn that they 
became firm friends. 


Prepares the Way for Morse. 


.. At Princeton Henry continued his researches and. 
made a magnet of an improved type for Yale University. 


This magnet weighed 82} Ib. and lifted 2,300 1b., while 


‘another powerful magnet, made by Henry for Princeton, — 


lifted-3,000 lb. In his laboratory experiments with. these 
magnets Henry liked to startle his pupils by suddenly 
cutting off the supply of current from one of his magnets, 
causing it momentarily to drop its load ; then, instantly 
switching on the current again, he caused it to seize the 
load before it had fallen beyond the sphere of attraction. 
Henry’s researches prepared the ground for Professor | 
Morse, who, as we shall shortly see, invented one of the 
earliest practical systems of 
wireless telegraphy by ‘‘con-— - 
duction.” In his discovery of, 
how a magnet might be made 
to ring a bell at a distance of 
half a mile from the operator, 
Henry had in his hands the 
principle that subsequently 
made possible the Morse tele- 
graph. Amazing to relate, he 
refused tò patent it, because 
he did not tkink such a course 
consistent with his position as 
a scientist! Ten years after 
Henry discovered the principle, 
Morse patented his first tele- 
graph, and obtained a grant 
from Congress in order that he 


might continue his work. 
““The principles I had de- 
veloped,’’ Henry modestly 


wrote, ‘‘ rendered Morse’s ‘in- 
struments effective at a dis- 
tance.” l 


Discovery of Induction. 


Soon Henry made another 
interesting discovery in the 
: “extra spark,” as he called it. 
ee “ A wire coiled into a helix,” 
he stated, ‘‘ gives a more 
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intense spark than the same wire uncoiled: A ribbon of 
copper coiled into a spiral gives a more intense spark 
than any other arrangement yet tried.’”’ 


it, Henry was doing 
for his 
equipment. 


Henty’s experiments with the Leyden jar showed him 
that its discharge is of an oscillatory nature.. He made 
needle, and, connecting 
this to a Leyden jar, he noticed that, although the needle 
was magnetised on each occasion, it was not always mag- 
Sometimes it pointed north, 


66 


a galvanometer with a darning 


netised in the same manner. 


and at other times it pointed south. 


require us to admit,’’ he said (in 1842), 
of a principat discharge in one direction, and then several 
reflex actions backward and forward, each more feeble 


BR š 


place of a Leyden jar. 


Continuing unknowingly to explore the fundamental 
principles of wireless, Henry next discovered induction, ` 
by which a current of electricity, passing through one 


Portsmouth. ; 
(December, 1925, and to January 18th, 
1926. 


Great Britain: 6KO, 2MI, 5YI, 5ZA, 
6DA, 5FF, 6BT, 2PO, 6YC, 5IO, 6YV, 
OMA, 2XY, 6QB, 6DO, 2LF, 6UZ, SHS, 
20Q, 6RY, 6TD, 6NF, 2LZ. Germany : 
K5A, KLO, KW3, KQ7, K2HR. Italy : 
1CE, 1AM. Sweden: SMUF. Holland: 
OPM, PC2. Spain: EAR20, EARI3. 

Belgium; BO8, BC22. France: 8HM, 
BIC.” Z 


: 8NN, 8USS, FL. 
U.8.A.: KDKA, : «U 1CJ, 
2CAN. Unknown: S4, 3TR, 

GFP, TSA44. : 
(0-v-1. Mostly indoor aerial. 40-150 
metres. ) L. E. Newnham. 


Bishopston, Bristol. ° 


pioneer work in wireless research, 
“flat spiral” is in use to-day. in wireless 


than the preceding, until equilibrium is obtained.” 
Here, :again, Henry -was handling forces that make 

possible wireless to-day, for he had discovered the high- 

frequency’ oscillations now obtained with condensers in 


2MY, 2NJ, 2NX 
2ZF, 5AX, 2FF, 5H | 
SSK, 5ST, 6BG, 6KK, 6K Y. 6TD, 6UZ. 


(January 9th to 18th.) 
Australia: A2CG, 2CM, 2VD, 3BD, 
SEF, 5XO, 5NJ, 6AG. New Zealand : 


Z2EC, 2XA,4AH. U.S.A. : 1AAM, 1AA0, 


1AI, 1AIU, 1AMZ, 1ASR, 1ATJ, 1AY, 
IBKL, 1CD, 1CF, 1CH, ICAL, 1CMF. 
ICMP, 1CMX, 1HJ, 1JE, 1JW, INAR 
IRD, 18Z, 1XE, 1YK, 2AGB, 2ANM, 
2BRB, 2GK, 2MK, 3BTA, 3BVT, 3BWJ, 
3CDK, 3FW, 3J0, 3JW, 3LD, 3LRV. 
3QT, 4AX, 4EA, 4PY, 4UR,’ 5WUZ’ 
8ADM, 8BYN, 8CES, 8DFR, 8GZ, 8RE, 
8RH, 8RZ, 9BND, 9GV. S. Africa: 
A3B, A4W, A4Z, A6E, A6N. Miscel. 
Janeous : L 2CX, L 2TR, LA 4X, LA 1A, 
PR WE, PR 48ApP 4FZ, P 3GX’ 
PE 6ZK, PI 1HR, PI 6JD(?), FI 8QQ. 
NPM, NPO, NTT, NOT, CH 8DU, 
NA 1F, BZ 1AB, BZ 1AC, BZ IIA, 
C 1AR, X 3YY, HBK, EGEH, LSI 
GHA, GHK, GFP, GCS, EARI, EARI 
EAR21, EAR23, MB2, 8 5NB, EIBH. 
IDH. J. Monckton, Jun. (G 2BAZ). 
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coil of wire, induces another current in a second wire near- 
by, but not connected to the first coil. 
“ In extending these researches,’’ he wrote, “a re- 
‘ markable result was obtained. 
single spark is sufficient to disturb perceptibly the elec- 
tricity of space throughout at least a cube of 400,000ft. 
of capacity, and... 
the diffusion of motion in this case is almost comparable 
park from flint and steel in the case of 


It would appear that a 


it may be further inferred that 


‘“Comparable it is igdeed,’’? Sir Oliver Lodge has 
commented, ‘‘ for we now know it to be the self-sam: 


a 


Henry died at Washington om May 13th, 1878, but 
lived long enough to be hailed as a genius and a prophet. 
but he never saw the splendid results of his pioneer 
experiments. Both Hertz and Morse took up his work. 
the latter developing the telegraph and signalling with- 
wires by conduction. 
“extra spark,’’ and also continued Henry’s investigation 
of the oscillatory nature of condenser discharges. 


Hertz studied Henrv’s 


Henry’s researches and discoveries brought him som 
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Calls Heard. 


Extracts from Readers’ 
Logs. 


TT OMe e Ot Ree Ret at ts egererceeesecesseN see ee ee ee re 


‘Chingford. 
8;—-—(During January.) 


Great Britain : 2BGO, 2CC, 2LF, 2MA, 
B, 2VQ, 2XY, 2ZA, 
»AKV, SNK, 5NW, 


‘Phone: 2XV, 5X0, 6GF, 6QH, 6YU. 
France: 8DK, 8DP, 8GGA, 8HS\. 8JX, 
8NN, 8NS, 8PA, 8PEP, 8PRD, BRAT 
8SSS, 8UT, 8UU, 8ZD. Belgium 
U3, U4, S1, 54, P2, P7, 
4C. Holland: OAR, OBL, OCZ, 
OGG, OHB, OMS, ONM, ORW, OWC. 
Spain: EAR2, -EAR22. Italy: 1AR, 
IBB, 1AY, 1BQ, 1GW, 1MT, 1RM, 185. 
Sweden: SAB, SAJ, SMTX, SMUV, 
SMVR, SMYV, 2C0. U.S.A. : 1AAP, 
1AHB, 1AJO, 1AKZ, 1ALK, 1BAL, 
1BI, 1BVB, 1CO, 1CRT, 1KMX, 1MB, 
IRD, 2ACW, 2BG, 2BIR, 2BM, 2DS, 
2CGK, 2CV, 2CY, 2CJL, 2ICT, 2MKB, 
SBMS, 3AHL, 3CAO, 3CAJ, 3AV, 3CC, 
SQT, 4AT, 5HY, 5UP, 8AJ, 8ADG, 
9ADK. Brazil: 1AB, 1AN, 1AW, 
2AB, 2AF, 5AA. S. Africa: O A6N. 
Malta: GHA. Indo-China: FI 8QQ. 
Palestine: 6ZK. Various: RPB, 
UP 1AE, NOT, LX1, LA 5X, H 9XF, 
C 1AW, C 3XI, DBR, BS 1DE (7%). 
L. Outridge. 
(0-v-1 Reinartz.) 


G6, C22, 4RS* 


measure of recognition, and in 1846 he was elected first 
secretary of the Smithsonian Institution. His name is 
perpetuated in thé “ henry,” the unit of inductance. 


Ilford. 


(January 10th to 31st.) 

France: 8BF, 8BYU, 8CAX, 8DGS. 
8DK, 8EF, 8FP, 8GI, 8HM, 8HSF, 
SHU, 8HW, 8IL, SIP, 8JA, 8JJA, 
8JN, 8LMTI, 8MAR, 8MB. 8NN, 8NS, 
8PAL, 8PEP, 8PY, 8RBP, 8RZ, 8XH, 
BWW, OCDJ, OCMV, FW. Holland: 
OAAA, OBL, OHB, OWC, PAQ, PC. 
PCLL, PCXX, PCJP, 2PZ. Belgium : 
E9, G6, J9, 02, P7, Q2, S2; S5, D3, V2. 
W4, 222, OCA, 4RS. Sweden: SMSR. 
SMTX, SMUA, SMUF, SMUJ, SMUV. 
SMVJ,SMXU,SMYD, SGC. Italy : JAS. 
1BD, 1BK, 1BO, 1GW, 1RM, 1MT. Fin- 
land: 2CO, 2ND, 2NM, 2NN, 2RVX. 
Germany : 12, W3, POF, POW. Portugal: 
SFZ, 1CN. Malta: GHA. Morocco: 
MAROC. Yugo Slavia: 7XX. Egypt : 
1DH, 6YX, 62K, 6ZH, GEH. Norway : 
S1, ALA, 7MT. Spain: EAC5, EAR2I. 
EAR23. French Indo-China: 8QQ. 
8LBT. U.S.A.: 1ABX, 1ASR. 1AAQO, 
1AXA, 1BPB, 1BZ, 1CIR, 1CMF, 1CMK. 
WAFY, 1BAD, 1CMP, 1CMX, 1CRE, 
1D, 1FJ, 1GA, 1IT, 1KMX, 1ML, 18W, 
ISZ. 1WL, 1XM, 1ZW, 2ACS. 2AJX. 
2ARM, 2BW, 2CZY, 2THM, 2LS, 2Mk. 
KG, 2XQ, 3BD, 3BWJ, SHG, 3LD, 
4IT, 4SX, 5YB, 8AVK, 8BPL, 8CCS, 
8DAJ, 8DK. 9JI, WIR, WIZ. NOTT. 
Canada: 1AR. 1DD, 2AX. 3XI, 8AR. 


Porto Rica : 4JE, 4SA. South Africa: 
A3E, A4Z. A6N. India: 2BG. Auss 
tralia: 3EF, 3BD, 3X0. Brazil: 1AB, 
1AC. 1AP, 1AW, 2AF. Various : 
NARI, M 8MX, MA 8MB, VNM, 
X GB1, DA GFD, GFP. 

J. Lion. 


(0-v-1) 30-45 metres. 


A Correction.—The dates of the calls heard 
by Mr. H. Bishop, South Normanton, on page 
258 of our issue of February 17th, should resd 
“January 17th to Oth.” 
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This section is being continued week by week and will form an authoritative work of reference. 


Thermionic Tube or Thermionic Valve. 
Æ A racuum tube containing two or more 
electrodes, one of them, the cathode, 
being a heated filament. In a two- 
electrode thermionic valve the cathode 
1s surrounded by a cylindrical anode 
or plate made of sheet metal. When 
the anode is given a positive potential 
with respect to the filament, a stream 
of electrons is emitted from the fila- 
ment, these electrons reachingwthe anode 
and constituting a current between the 
filament and plate. When the plate 
13 given a negative potential with re- 
spect to the filament, no current what- 
ever passes, and thus such an arrange- 
ment acts as a rectifier or electrical 


.fow almost completely superseded tho 
two-electrode valve, and is dealt with 

- Separately under 
VALVE. 


Thermionic Voltmeter. An instrument in 
which a three-electrode valve is used 
for measuring small voltages of either 
high or low frequency. The voltage 
to be measured is applied to the grid 
circuit of the valve and the change of 
Wate current is indicated by a micro- 
ammeter connected in the plate circuit, 
the scale being calibrated to read 
directly in volts The instrument is 
calibrated on low-frequency alternating 
voltage, the readings being more or less 
independent of frequency. An instru- 
ment of this type manufactured com- 
mercially is known as the “ Moullin 
` Voltmeter.” 


Thermo-Ammeter. An ammeter suitable 
for the measurement of high-frequency 
currents. The current to be measured 
ts passed through a heater or heating 
element which raises the temperature of 
one junction of a thermo-couple to an 
extent depending on the strength of the 
current, The thermo-couple is con- 
nected to a sensitive moving coil micro- 
Voltmeter, the scale of which is gradu- 
ated to read directly the current pass- 
ing through the heating element. The 
Instrament is calibrated on direct cur- 
rent. The instrument obeys roughly a 
square law, the deflection being nearly 
Proportional to the square of the cur- 
rent in the heating element. Cf. 
THERMO-GALVANOMETER. 


The three-electrode valve has 
Thermo:-Galvanometer. 


THREE-ELECTRODE 


Thermophone. 
Thermophile. A number of therino-couples 


Thermo-Conuple, Thermo:Electric Couple, 


Thermo-Electric Junction, Thermo- 
Junction. An arrangement in which 
two dissimilar metals, such as anti- 
mony and bismuth, are joined together, 
forming part of an electric . circuit. 
When the temperature of the junction 


_ iş raised above that of the other parts 
of the circuit an E.M.F. is produced | 


which drives a current round the cir- 


cuit. The E.M.F. produced is pro- . 


portional to the difference in temper- 
ature between the junction and the 
remainder of the circuit. See THERMO- 
AMMETER and T'HERMO-GALVANOMETER. 


Thermo:Electric Current. The current pro- 


duced by a thermo-couple when the 
circuit is a closed one. 

A galvanometer 
for the measurement of small high- 
frequency or low-frequency currents. 


: The current to be measured is passed 


through a resistance and the heat 
liberated is caused to heat the junction 
of a thermo-couple which 1s fixed to 
the moving coil of a sensitive galvano- 


MIRROR, 
COIL 
S 
THERMO © 
_ — COUPLE 
HEATER 
RESISTANCE 


Principle of the thermo-galvanometer. 


meter, the thermo-couple itself moving 
with the coil of the galvanometer, 
whilst the heating element is fixed. 
The calibration is effected in the same 
way as for a fhcrmo-ammeter. 


See Tuerastac TELEPHONE. 


connected in series in such a manner 
that the temperature of alternate junc- 


. 


Thoriated Filament. 


Three-Coil Holder. 


tions can be raised above that of the 
remainder. Used for the measurement 
of small amounts of radiated heat. 


' A special ,form of 
filament used in pue form of dull 
emitter valve. Thorium is incorporated 
by a special process in the tungsten 
of the filament. 

A compact arrange- 
ment for supporting three plug-in coils 
in such a manner that the coupling 
between them can be varied. i 


Three-Electrode Valve or Three-Electrode 


Thermionic Valve. <A thermionic tube 
which has a third or auxiliary elec- 
trode made of wire gauze or in the 
form of a wire spiral mounted inter- 
mediately between the filament and 
plate or anode. This auxiliary elec- 
trode is called the grid, The flow. of 
electrons from the filament to the plate 
is controlled by the potential of the 
grid relatively to the filament; for in- 
stance, if the grid-is given a moderately 
high negative potential it will assist 
the space charge (t.e., the electric 
field due to the electrons themselves) 
in preventing the electrons from 
leaving the filament and no plate cur- 
rent will be obtained. When the grid 
is given a considerable positive poten- 
tial it has the effect of neutralising the 
space charge so that very little opposi- 
tion is offered to the passage of the 
electrons and a comparatively large 
plate current is obtained. For inter- 
mediate potentials it offers varying de- 
rees of opposition. The curve show- 
ing the plate current for various values 
of.the grid voltage is called the ‘‘ anode 
characteristic’ of the valve (see 
STATIC CHARACTERISTICS). 

It is due to the fact that a small 
change of grid potential causes a com- 
paratively large change in the plate 
current that the three-electrode valve 
has its great usefulness as an amopl:- 
fier. A given change of grid voltage 
causes a far greater change of plate 
current than an equal change in plate 
voltage (see AMPLIFICATION FACTOR) 
when the valve is operated on the steep 
portion of its static characteristic. 
Thus, if a suitable resistance or im- 
pedance is connected in the plate cir- 
cuit, the variations of voltage across 
this resistance which are produced by 
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Three Phase. 


Tickler Coil. 


Time Constant. 
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Dictionary of Technical Terms.— 
the changing plate current when an 
oscillating voltage is applied to the 
grid may be several times greater than 
the voltage applied to the grid (see 
VOLTAGE AMPLIFICATION). ne 

By the, use of a regenerative circuit 
& three-electrode valve can be made to 
act as a generator of electrical oscil- 
lationg, and when used in this capa- 
city is known as thermionic oscillator 
or valve oscillator. 

For the action of a three-electrode 
valve as a detector of high-frequency 
oscillations and as a rectifier generally, 
see ANODE RECTIFICATION and GRID 
RECTIFICATION. 

An alternating current 
system in which there are three dis- 
tinct sets of currents and E.M.F.s 
displaced in phase by 120°. 

Ticker or Tikker. An interrupter which 
was used extensively for the reception 
of continuous waves before the advent 

of beat reception. © The interrupter 
breaks up the received signal current 
into an intermittent current, the fre- 
quency of the current pulsations being 
such as to give an audible sound in 
the telephones when a signal is being 
received. 

Another term, extensively 
used in America, for reaction coil. 

Tight Coupling. Two circuits are said 

to have tight coupling or to be tightly 
coupled hen they are placed close to- 
gether so that the majority of the 

magnetic flux is linked with both coils, 

1.e., when the ratio of the mutual in- 

ductance to the square root of the pro- 
duct of the self inductances of the 
individual coils is a large fraction, or 
when the coefficient of coupling is 
large. Cf. Loose COUPLING. 

If a steady voltage is 
suddenly applied to the ends of a cir- 
cuit possessing éelf/-inductance the re- 
sulting current does not instantaneously 
reach ite final steady value but builds 
up gradually. This is explained by 
the fact that the increasing magnetic 
field linked with the circuit generates 
a back E.M.F. which opposes the 

owth of the current, this self-induced 

.M.F. being at every instant propor- 
tional to the rate at which the current 
is increasing. Thus, if E is the steady 
applied voltage, and e is the back 
E.M.F. at ary instant, the current at 
that instant will be 1=(E—e)/R, where 
R is the resistance of the circuit, t.e., 
the current is proportional to the dif- 
ference between the applied voltage 
and the back E.M.F., and since at the 
start when the current is zero the back 
E.M.F. has its greatest value it follows 
that the rate of growth of current is 
greatest at the start. If this initial 
rate of growth could be maintained 
the current would reach its final steady 
value E/R in a definite time, and this 
time is called the ‘‘ time constant ”’ of 
the circuit. It can be shown that the 
time constant is equal to L/R seconds, 
where L is the inductance of the circuit 
in henries and R the resistance in ohms. 

An oscillating circuit also has a time 
constant because the oscillations can 
only be built up gradually, the value of 


A 54 


CURRENT 
AMPERES 


TIME IN SECONDS 


Growth of current in an inductive circuit 
Time constant <oA. 


the time constant being in this case 
given by 2L/R in seconds. 

Time Period. ‘The time of one complete 
cycle of an alternating current, voltage, 


etc. 

Timed Spark System. A system of spark 
transmission in which a number of spark 
gaps is used and the passing of the 
sparks in the various gaps is so timed 
that the oscillations are superimposed 
in a manner Which gives in effect a 
continuous wave transmission. 

Tone. Term applied to the audible note 
which is produced in a telephone re- 
oeiver when an intermittent current, 
pulsating current, or alternating cur- 
rent is passing through it. 

Tone Wheel. <A rotary interrupter used 
ın connection with the interrupted C.W. 
system of wireless communication. 

Tonic Train. The name given to the 
system of transmission of Morse sig- 
nals in which a carrier wave is modu- 
lated at an audible frequency by means 
of a buzzer or other device capable of 
giving audio-frequency pulsations. 
This is not the same as “ interrupted 
C.W.’’, where the actual high-frequency 
oscillations are started and stopped at 
an audible frequency. The latter 
causes less interference than the former. 

Topping Up. The addition of distilled 
water to an accumulator cell to compen- 
sate for loss by evaporation. As the 
acid itself does not evaporate, further 
acid need not be added when topping up 
unless some of the acid has been spilled 
out of the cell. 


Toroid inductance 
coil. 


Toroid. A coil wound on a ring-shaped 
core. A coil with turns closely wound 
and covering the complete surface of a 
ring-shaped core has very little mag- 
netic leakage, even when the core is 
made of non-magnetic material, t.e., 
practically the whole of the magnetic flux 
remains inside the coil. Self-supporting 
toroidal coils are now quite common. 


Total 


Transformation Ratio. 
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Characteristic (of three-electrode 
valve). The curve showing the relation 
between the lumped voltage and the 
plate current of a three-electrode valve. 
See LUMPED VOLTAGE. 

See Ratio or 


TRANSFORMATION. 

Transformer. An apparatus for convert- 
ing alternating current at one voltage to 
alternating current at another and more 
convenient voltage without the use ci 
moving parts, and for this reason some- 
times a ‘‘static transformer.” A 
transformer consists essentially of two 
windings so situated relatively to each 
other that the mutual inductance be- 
tween them is as great as possible, s 
that energy can be transferred from 
one coil to the other by electromagnetic 
induction. For ordinary low-frequency 
or power work the windings are mounted 
on a laminated iron core. en an 
alternating potential difference is ap 
plied to the terminals of one of the 
windings an alternating magnetic flux 
is set up in the core, and this gener- 
ates or induces an E.M.F. in each of the 
windings. If, therefore, an electric 
circuit is connected across the terminals 
of the second winding, a current will 
flow, and thus the second winding will 
give out power. The winding to which 
the supply voltage is applied is called 
the primary winding, i.e., the primary 
winding is the one which absorbs elec- 
trical power from the source of supply. 
whereas the winding which gives out 
electrical power is called the secondary 

= winding. 

Now, since the same alternating maz- 
netic flux is linked with both primary 
and secondary windings, it follows that 
the E.M.F. induced per turn in each 
winding will be the same, and there- 
fore the total voltage of each winding 
will be proportional to the respective 
number of turns in the windings, ʻe., 
neglecting resistance losses in the wind- 
ings, the ratio of primary to secondary 
voltage is equal to the ratio of primary 
to secondary turns. (See Ratio of 
TRANSFORMATION. ) 

When no current is drawn from the 
secondary circuit the current in the 
primary is only that which is neces- 
sary to pedin the magnetic field and 
supply the no-load losses, if any; this 
is sometimes called the ‘‘ magnetisinc 
current.’ If the voltage applied to 
the primary is kept constant it follows 
that the magnetic flux must have 3 
constant amplitude, whatever curren! 
is drawn from the secondary, an 
therefore the demagnetising effect of 
the secondary current on the core must 
be exactly neutralised by extra cw- 
rent being drawn from the supply by 
the primary winding, this extra (above 
the magnetising current) being of such 
a value that the primary ampere-turss 
are equal and opposite to the secondary 
ampere-turns. Thus, neglecting losses 
in the transformer, the product of 
primary volts and amperes is equal to 
the products of secondary volts and 
amperes, or the ratio of voltages '* 

approximately equal to the inverse 
ratio of the currents. See Ar-CoRE. 
also INTERVALVF TRANSFORMER. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, “The Wireless World,” Dorset House, Tudor Street, E.0.4, and must be accompanied by the writer’s name and address. 


ROYALTIES AND THE HOME CONSTRUCTOR. 


_ §Sir,—To the mind of the average man, the principal point 
in connection with the above is that the royalty claimed, in the 
present stage of development of radio communication, is 
ecandalously excessive. What may have been quite fair in 
the infancy of wireless, when receivers were practically only 
used for commercial purposes, is out of the question now, when 
broadcasting has altered the whole aspect of the question, and 
when ‘‘ yalve-holders ’’ are in existence by the million. “Had 
the patentees contented themselves with, sav, ls. per valve- 
holder, payable on small neat plates, I am certain they would 
greatly have increased their revenue, and could still do so, 
but if they continue their present charge, not one amateur in 
1,000 wili go out of his way to meet them, and the only 
sufferers will be themselves and the manufacturers of complete 
sets, whose business would have been infinitely greater had 
this royalty been a more reasonable one. 

As it is, the result of. a few prosecutions of amateurs might 
very well create such a feeling against an absolutely unfair 
charge as would cause political action to be taken. If this last 
statement appears a litle wild, it might be noted that in face 
of an outcry it might be impossible to give Government con- 
tracts to the unreasonable firm. W. SMITH. | 

Glasgow. : 


INTERFERENCE ON SHORT WAVES. ver 

Sir, —In the article ‘‘ Recent Short-wave Work’’. in The 
Wireless World of January 20th, a complaint is made regarding 
those European stations working on the waves allotted to 
ee Brazil, New- Zealand, Australia, Philippine Islands, 
ete: A DE 
The number of European stations on these waves is: still 
increasing, and if there is not a stop put to it, good “ long- 
distance ’’ work will soon be impossible. . 

On February 6th I worked A 3XO, Brighton, Victoria, at 
20.00 G.M.T. and cofild manage to keep him till 21.35 G.M.T. 
After that time A3XO was blown away by a European station. 

As A3XO stated that he had never worked Europe so long 
after the sun had risen, I certainly was out of temper when 
I had to send : ‘‘ Sorry—most QRM pse don’t waste your powder 
ani longer—too mani QRM stns. Hope to cuagn on better 
conditions.” se l 

After. that I sent the following message to every station, I 
lay ears (on :—“ CQ de N STB QST QSR-—Pleuse boycott any 
European station working on waves between 43 and 30 metres, 
as they spoil DX work for the others.” 

have complained to Mr. Tappenbeck, Traffic Manager. 
Dutch sectign A.R.R.L. and beg you kindly also to lend a hand 
to maintain the rules issued by the International Radio. Amateur 
Congress held at Paris. J. RUIZEN AAR, 
| Chief Operator, Dutch Military Aerodrome, 
Soesterberg, Holland. Station N STB. 


EARLY WORK OF PROF. POPOFF—A CORRECTION. 
Sir,—In the issue of Zhe Wircless World of May 6th, 1925. 

there appeared an article relative to Prof. A. S. Popoff. which 
was based on information supplied by me. I regret that on 


“on May 7th, 1895, was incorrect. 


account of some-unfortunate misunderstanding my information 
regarding the transmission by means of Hertzian waves of the 
words ‘' Heinrich Hertz” in the Morse alphabet at the meeting 
On that occasion Prof. A. 8. 
Popoff demonstrated only with a receiving set consisting of a 
Branly coherer, a relay, and an electric bell which automatically 
tapped the coherer. All the apparatus was enclosed in a 
metallic case, out of which protruded a small antenna. By 
taking away the antenna Prof. Popoff demonstrated the 
decrease of reception. A receiving set was operated from a 
Hertz vibrator. 7 

The transmission of words in the Morse alphabet was demon- 
strated by him on March 24th, 1896; also at a meeting of the 
Russian "Physico-Chemical Society. Transmission was con- 
ducted at a distance of about 250 metres (with two antennas, 
one for receiving and one for transmitting). |; 
= I beg you to publish this letter in one of the numbers of 
your esteemed journal, VICTOR GABEL. 

Leningrad. - - 


INTERFERENCE FROM A.C. MAINS. 


Sir, —A shott time ago a correspondent in The Wireless World 
asked if. there were any means of reducing interference from 


. . 


- A.C. mains, etc. 


While at Woolwich recently I found that the A.C. hum 
on a single-valve reflex receiver was so bad as to completely 
drown the 2L0 transmission, which otherwise comes in at weak 
loud-speaker strength. I fitted up the arrangement shown im 


TO 
CRYSTAL 


Circuits for eliminating A.C. mains noises. 


the diagram and the hum was reduced to such an extent as 
to be unnoticeable. The diagrams show the grid and aerial 
circuits before and after conversion. C, is of 0.0001 mfd. 
capacity: and Z any good radic-frequency choke. 
London, S.W.7. N. G. NEWELL, 
2nd Lieut., R. Signals. 


MORSE RECEPTION. 
Sir, — I have read with great interest your recent paragraph 
on Morse reception and the correspondence thereon, and 


am extremely glad to see that ee has at last had the 
courage to champion Morse work against the ever-increasing 
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World 


publication of the Morse coda in The Wireless World, I think 
it good, but two letters a week seems rather few. After all, 
it is not the actual memorising of the various symbols that 
takes time, but attaining proficiency in actual reading. I think 
~- that the B.B.C. might bioadtast, say, ten minutes’ slow Morse 
a week for practice; the only stations I know sending slow 
Morse schedules are GGB on -1,900 metres, and French YZ on 
about 80 metres. Amateurs are, however, often heard sending 
quite slowly on short waves. Once get a working knowledge 
of Morse and you will never regret it, so long live the | 
‘important minority’: ! K. E. B. JAY — 
Amersham, Bucks. (G2BMM). 
[We agree with our correspondent that memorising the Morse 
characters is the least difficult part of the task of mastering 
the code. Incidentally, we do not feel that any demand exists 
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partiality to broadcast reception.. For myself, I learnt the 
code last sammer and built a short-wave set at the same time; 
since then I have been wondering why on earth I spent so 
much time listening to broadcasting, when there was "ham ” 
reception simply waiting to be enjoyed ! 

Surely there is nothing so fascinating and thrilling as listen- 
ing to brother ‘‘hams’’ all over the world, and in the case 
of the more lucky among us, conversing with them. These 
men have done some of the most. important radio work yet 
accomplished, and their investigations of short-wave phenomeria 
are of utmost value. Such calls as 282, 2NM, 6LJ, 20D, SSI, 
etca, are familiar at almost every ‘‘ ham ” station in the world, 
for just as their work is great, so are their signals! 

One thing I cannot understand is that so large a number 
of B.C.L.’s build high-frequency receivers merely to hear 


KDKA and WGY. How a person can possess a short-wave set 


and not be a ‘‘died in the wool ‘ham 
my comprehension ! 


With reference to Mr. Davenport’s suggestion regarding the 


General Notes. 

The transmitting station 5OY, of the 
.. Belvedere, Erith and District Radio and 
Scientific Society; is carrying out tele- 
phony tests on small powers, with rec- 
tified A.C. at 50 cycles, every Sunday 
morning at the following times :—11 to 
11.30 a.m. on 440 metres, 11.30 to 12 noon 
on 180 metres, 12 to 12.30 p.m. on 440 
metres, 12.30 to 1 p.m. on 180 metres. 
Reports from. listeners beyond 5 miles 
radius will be welcomed and acknow- 
ledged by the hon. sec., Mr. 8. G. 
Meadows, 85, Hengist Road, Erith. 

oo 


B W5 asks us to correct the note pub- 
lished on page 180 of our issue of Febru- 
ary 3rd. He transmits by telephony on 
180-200 metres every Tuesday, Wednes- 
day, and Friday after 2200 G.M.T., and 
on Sunday from 9.30 to 12.30 p.m., and 
wishes to get inta communication with 
British amateurs who are asked to speak 
very slowly unless they can converse in 
French and repeat their call-signs fre- 
quently. Reports may be sent to M. J. 
Mahieu, Le Manoir, Peruwelz, Belgium, 
or via Mr. A. G. Binnie, 1, Cromford 
Road, West Hill, S.W.18 
' oo0oo0o0 

The Manchester Wireless Society is 
anxious to carry out tests on 23 metres 
on power varied from 5 watts to 250 watts. 
Transmissions can be arranged for any 
time during the day or night The mem- 
bers operating are Y. W. P. Evans 
(G 6MX and G 2Y0), hon. secretary, 66, 
Oxford Road, Manchester; W. H. Lamb 
(G. 5MB), 808, Stockport Road, Man- 
chester); and R. Hallam (G 5WX), 81, 
New Street, Altrincham. They would 
also like to co-operate with other stations 
on 8 metres and compare circuits, etc., 
with a view to obtaining information 
about this particular wavelength. 

0000 


Mr. N. N. Gardner, the youthful 
operator of Z 2BL, the Wellington Col- 
lege Radio Club, New Zealand, sends us 
some interesting details of that station. 
A shunt-feed loose-coupled Hartley cir- 
cuit is used with a UV 202 5-watt trans- 
mitting valve, power being supplied by 
500-v. chemically rectified A.C. Mer. 
Gardner has worked with 12 American 
stations in the 2nd, 5th, 6th, 7th, 8th 
and 9th districts, Hawaii, Samoa, and 
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g.s. Sir James Clark Ross when near the 
South Pole. He transmits on about 39 
metres almost every evening between 6.30 


and 9.30 p.m. N.Z.M.T. (about 6.30-9.30 


a.m. G.M.T.), and will welcome reports 
from British amateurs. 


0000 


Mr. A. O. Milne (G 2MI), 41, Victoria 
Road, Northdown, Margate, is willing to 
forward cards to F 8JMS. 

Mr. A. Pacy (G 6IY) is now transmit- 
ting on 23 and 45 metres, and will be glad 
to receive reports of his transmissions. 

H.M.S. Durban (GFUP), at present 
stationed at Hong Kong, is transmitting 


on 37 metres, and will welcome reports - 


from British amateurs. 

The Belzian amateur, B R6, is transmit- 
ting on 90 metres and will welcome re- 
ports from British amateurs who should 
forward cards via Reseau Belge, 11, Rue 
du Congrés, Brussels. 

Mr. L. F. Aldons (2ZB), 48, Harpen- 
den Road, West Norwood, S.E.27, is 
transmitting on 90 metres and will be glad 
to errange for tests with any British 
amateur on this wavelength. 

©0090 


New Call Signs Allotted and Stations 
Identified. 

G 2AYX.—R. H. Hall, 41, Pollard 
Street, South Shields. 

G 2BDI (Art. A.).—T. E. G. Black, 
142, Adelaide Street, Blackpool. 

G 2BKI.—C. R. Waterer, 123, Upper 
Brockley Road, 8.E. (who will also for- 
ward communication for G 2BMA). 

G 5GU. (late 2AVP).—J. J. Hudson, 
70, Huxley Road, Upper Edtnonton, N.18. 

G 6KS (late 2BCA).—F. G. Kelshaw, 
Queen Victoria Seamen’s Rest, Poplar, 
E.14, transmits on 45 and 158 metres. 

EG BH.—Radio Station, Villa Victoria, 
Caio. 

EG EH.—J. F. Hall, Villa Victoria, 
Cairo. . 


among our readers for inclusion of the Morse code in these 
The ‘‘ Perry Auto-Time Morse System,” obtain- 
able at 7d. post free from the publishers of The Wireless 
World is an excellent aid.—Ep.] 


F 8JE.—Radio Glub de Levallois, 17, 
Rue Froment, Levallois-Perret. 

F 8JO.—Breand, Hammam Bou Had- 
jar, Oram, Algeria. , 

F 8JQ.—Cahen Gilbert, 7, Avenue Niel, 
Paris. | 3 

F 8JS—De Massia, Axat (Ande). 

F 8JT.—Huchet, 28, Rue Général 
Bedean, Nantes. ` aes 

BZ 1IN.—Post Box. 522, Rio de 
Janeiro. See 

P 3FZ.—Ferraz, Rua do St. Mania 
261. Funchal, Madeira. 

G5FM.—F. A. King, 35, Oakmead 
Road, Balham, §8.W.12, transmits on 23 
and 45 metres. 

G 5IN.—A. H. Cooper, 58, Greyswood 
Street, Streatham, S.W.16. 


G6YZ.—F. G. Bettles, Brownsea 
Island, Poole, Dorset. 
G6RA.—The Wireless Dept., The 


Polytechnic, 309, Regent Street, W.1, 
transmits on 130 to 200 metres. 

2BPN.—(Art. A.), P. Shurety, 100, 
Uphall Road, Ilford. 

2BPP.—(Art. A.), J. V. Parsons. 
“ Holland House,” Sutton Coldfield, near 
Birmingham. 

F 8ER.—M. Staeffer, 9, rue Jean 
Jacques Rousseau, Montmorency (Seine 
et Oise), in place of 98, rue Réaumer. 
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QRA’s Wanted. 


G 2AHM, G 2AQ, G 2BL. G 2BAV, 
G 2ST, G 2ZA, G 5GQ, G 5HT, G 5MF, 
G 5RY, G 5SR, G 580, G 5UN, G 5VA, 
G 5WX, G 6JH, ANF, AV 18, PI 1BV, 
R DG2, X 2BG, G 2BGI, G 2EC (', 
G 2ST, G 2ZA, G 5A (1), G 5UN, G 5VA, 
G 1DL (?), BC44, EVEA, EAR23, I 8S6, 
L6C, L 9K, LX 4LK, N 1GN (calling 


CQ on January 24th), N 8AP, R 1ND, 
R 8GN, TRRG (calling TRRA on Janu- 
ary 10th), W 8HC. 
G2BQ.—6YX (Palestine), AG 5MA, 
IRA, MAOO, MIGB, SP. 
o00Nu 


A Correction. 


The call-sizn of the Lewisham and 
Bellingham Radio Society, 136, Bromley 
Road, Catford, B.E., is 2BKJ, and net 
2 BJK, as printed in error on their letter 
paper and in the “ Wireless Annual.’ 

2 BJF is the call-siga allotted to Mr. 
C. Brookes, 7, Merivale Road, Putney, 
S.W.15, for artificial aerial only. 
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An Unusual Fault. 

Having to hand a 1:1 ratio output 
transjormer which I use very success- 
fully for the purpose of operating my 
high resistance loud-speaker in con- 
junction with a conventional at 
valve set, I thought I would like to 
try the effect of using a choke filter 
output circuit, and accordingly con- 
nected the primary and iecondasy of 
this transformer in series to form 4 
high impedance choke, connecting up 
with a 1 mfd. condenser tn the con- 
rentional manner. To my surprise 
no results whatever were obtained, 
very faint speech, extremely dis- 
torted, being heard by placing the 
ear close to the loud-speaker. Con- 
cluding that the impedance of the two 
windings in series was much too high, 
I tried the arrangement, using first 
the primary only, and then the 
secondary only as a choke, and found 
my suspicions confirmed, loud-speaker 
volume and quality being good. I 
shall be glad if you will explain how 
it is that the high impedance of the 
two windings in series prevented re- 
sults being obtained. A.J.R. 

When connecting the two windings of a 
transformer in series to bring about a 
high inductance value we get not only 
the added effect of the individual induct- 
ances of primary and secondary, but get 
an enormously increased total inductance 
due to the mutual inductance existing be- 
tween the two tightly coupled windings. 

That is, of course, provided that we have 

placed our two windings in series in the 

correct manner. If incorrectly connected, 
the magnetic fields associated with each 

Winding will oppose each other. Now, in 

the case of an L.F. transformer, having 

one winding much larger than the other, 
the two opposing magnetit fields will not 
completely balance each other out, with 
the result that there will be a proportion 
of the field associated with the larger 
secondary which is not balanced out, and 

80 a certain amount of inductance will be 

left, but the value will be sufficiently low 

to offer only a very small impedance to 

the lower musical Feo uencies and not a 

| igher musical fre- 

quencies, and the output will lack both 

quantity and qualify. In the case of a 

1:1 ratio transformer, the two windings 


are, of course, equal, and the two mag- 
netic fields will be exactly balanced out, 
leaving no inductance, and therefore no 
impedance, and so none of the musical fre- 
quencies will set up a voltage across the 
choke available for passing along to the 
loud-speaker, via the 1 mfd. condenser. 
Actually, of course, it is highly improb- 


_ able that the constants of the two wind- 


ings are exactly equal, or that the 
coupling is so tight, that there are no 
“ free” lines of force, and so a certain 
small residue of inductance will be left 
to offer a slight impedance to the highest 
speech frequencies, which is what you 
hear in your loud-speaker in a very weak 
and distorted form. You should reverse 
the connections to either one of the two 
windings, and your trouble will be cured, 
and you will be able to take full benefit 
from the high impedance offered by the 
two windings correctly connected in 


series. 
0000 
Calculating Fixed Resistances for Dull 
Emitters. 


I have bron endeavouring to calculate the 
various values of fixed filament re- 
sistanccs ncecssury to be used in 
serics with cach of my various types 
of dull-emitter valves, but have been 
greatly confused by different methods 
shownin various periodicals, Will you 
please tcll me how to calculate these 
values correctly? R.S.T. 

Possibly the simplest method of calcu- 
lating the required resistance is to adopt 
the formula 


Volts to be dropped in the resistance 
R= 
, Amps. taken by the valve 
For example, take the case of running a 
0.06 type of dull-emitter from a six-volt 
accumulator. These valves are rated at 
3 volts, so that the voltage to be dropped 
in the resistance is three volts, viz. :— 


3 
06 
therefore we require a value of 50 ohms. 
Do not forget that in the case of run- 
ning two similar valves in parallel, the 
resistance of the filament circuit is halved 
and the current is doubled. 
Thus, supposing it were required to find 
the resistance necessary for two 0.06 
type vaives in parallel from a 6-volt accu- 
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“ The Wireless World” Information Department 
Conducts a Free Service of Replies to Readers’ Queries. 


Questions should be concisely worded, and headed “Information Department.” Each separate question must be accompanied by a 
stamped addressed envelope for postal reply. 


mulator. Three volts are still required to 
be dropped in the resistance, but the cur- 
rent taken is doubled. Therefore :— 
3 

Rego ae 
Therefore we require a resistance of 25 
ohms. Perhaps a better method to adopt 
in order to get a real understanding of 
the matter as distinct from the mechanical 
following of a formula is to find out the 
filament current rating of the valve as 
given by the maker, and say “ What re- 
sistance do I require in the circuit in 
order to maintain the current at this value 
when using a pressure of six volts?” 


Ohm’s law R=— renders this operation 


simple. 

In the case of the valve we have already 
considered, we know that the current is 
0.06 amps, and our accumulator gives a 
voltage of six. Therefore 

6 

R= 006 7 100. 
Therefore we require a total Fesistance of 
100 ohms. But the valve filament itself 
possesses a certain amount of resistance, 
and we must first find this in order to be 
able to subtract it from our total require- 
ment of 100 ohms. Since we find that the 
valve will pass 0.06 amps if connected 
directly to a 3-volt battery,*it is a simple 
matter to ascertain the resistance of the 
filament from the same formula :— 

E 38 

“L. 0.067 
Therefore 50 ohms resistance is present in 
the valve filament itself, and in order to 
make up a total of one hundred ohms we 
require an external resistance of 50 ohms. 

In the case of two such valves in 
parallel working from a six-volt accumu- 
lator the process is similar. We know that 
if two valves are in parallel the total cur- 
rent flow will be double that present if 


- only a single valve were used. Therefore 


6 
= ~=? : 
R= 679 5 ohms 
50 ohms is therefore the tota! resistance 
required in the circuit, from which must 
be subtracted as before the actual resist- 
ance present in the parallel filaments. We 
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know that if these two valves are con- 
nected in parallel across a 3-volt battery 
a total current of 0.12 amps will flow. 
Therefore the resistance of the two fila- 
ments in parallel can be found from the 
formula | 


E 3 - 
R= T= 94g7%- 


which, being subtracted from our total 
resistance requirements of 50 ohms, leaves 
us 25 ohms as the value of our added ex- 
ternal resistance. 


90000 
Methods of Detecting Oscillation. 
If using a regenerative receiver at a time 
when no broadcisting is taking place 
chow. 18. it possible to detect whether 
-or no the receiver ts oscillating in the 
~ absence of & carrier wave by beating 


o with which an audible heterodyne 
note : indicative. of oscillation is 
produced, > >> T.P.M. 


In, the. first placè it, may be said that 
if a conventional single valve receiver be 
thrown into a state of oscillation and the 
tuning condenser moved through the 
whole of its tuning range during a period 
when broadcasting stations are’ not 
operating, a few heterodyne notes will 
nearly always be heard, due to the radia- 
tions of the receiver forming beat notes 
with the emissions of distant C.W. sta- 
tions, both professional and amateur, and 
also by means of it forming beat notes 
with: the radiations from neighbouring 
receiving sets which are also in a state 
of oscillations. In any case when the 
local station is silent a ‘‘plocking ” 
sound heard in the phones when touch- 
ing the aerial terminal of the receiver 
will readily indicate that the receiver is 
oscillating, although of course when the 
local station is radiating a carrier wave 
this ‘‘ plocking’’ sound will be heard, 
also when the receiver is not oscillating, 
due to tha change brought about in the 
current set up in the aerial circuit by 
the powerful radiation of the local 
station, 

o000 


Clicking from Electric Light Mains. 


I am greatly troubled by a loud click 
emitted by my loud-speaker every 
time a light is switched on and off. 
This is very objectionable az I am a 
“ good distance from my nearest broad- 
: casting station, and it so happens that 
ın omy establishment lights are 
`. xwitched on and Off in various rooms 
'. @ great deal during the course af an 
- cvening, My mains are 240 volts D.C. 
“Can you suggest a remedy? : 

í W.H.M. 


This phenomenon is present in every 


os 


household having electric light and utilis- 


ing a wireless receiver, but is not generally 
troublesome, as in the average household 
lights are not very frequently switched 
on and off during the course of an even- 
ingi It is recommended that you shunt a 
condenser of large capacity such as 1 or 
2 mfds. across each switch in frequent use. 
This should enable this annoying trouble 
to he completely eliminated. ` 
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` A Series-Parallel] Accumulator 
Switching Arrangement. 


I have a range cf 2-volt valves, and also. 


a range of 6-volt valves which I use 
in the course of my experimental 
work, and I find that much time 1s 
wasted in changing over the connec- 
tions of my 6-volt accumulator to put 
the three cells tn series or parallel 
as desired. TI therefore propose to 
incorpcrate a switching arrangement 
to put my accumulator cells in series 
or parallel as desired, and have fre- 
quently spent much time in attempt- 
ing to work out the necessary switch- 
ing arrangements, and am therefore 
sceking your assistance in the matter. 
G.P.K. 


Your proposal of a switching arrange- 
ment to place your accumulator cells in 
series or parallel can be very easily 
carried out by the use of a four-pole, 


O 
LT +. 


Fig. 1. Series-paralliel switch for accu- 
: mulator cells. 


double-throw switch, which may be either 


of the ordinary type or one of those 


sold specially for panel mounting, such 
as the ‘ Utility ’’ switch. The necessary 
connections are given in Fig. 1. Since 
it is quite common practice nowadays to 
place the accumulator in an enclosed box 
the switch may very well be mounted on 
the box in some convenient position. — 
` ©000 


Adjusting the “ Roberts ” Reflex 
Neutrodyne. 


I have recently constructed the reflex 


neutrodyne recciver described in your 


FEBRUARY 24th, 1926. 


July lat, 1925, issue, using a some- 
what larger baseboard than was used 
in the original receiver, and have very 
carefully spaced all components and 
wiring. I find that when attempting 
to neutralise some difficulty is ex- 
perienced, and the nearest approach 
to stability occurs when the neutralis- 
tng condenser is at its minimum 
position, I shall be gee for any 
suggestions you might offer in this 
matter. AIR. 
You are, in the first place, advised to 
read carefully the further information 
regarding this receiver which was given 
in the following numbers :—Page-46, July 
8th issue; page 171, August 5th issue; 
and page 270, August 26th issue; in this 
latter issue the author-of the article deals 
with the point you raise. The trouble is 


_due to the fact that you have so disposed 


your components and wiring that the 


inter-electrode and associated capacity 
of your first valve have been ‘over 


neutralised,” and it is impossible, there- 
fore, to find the point of balance with 
the neutrodyne condenser, and it becomes 
necessary deliberately to introduce a little 
capacity between the grid and plate of 


_the valve, in order that the neutrodyne 


condenser can be used to find the point 
of balance. This may be done in the 
manner suggested by the author, but 
there are also other methods which may 
be tried. Sometimes it is only necessary 
to move the wiring associated with grid 
and plate slightly in order to introduce 
this capacity. This may be done by re 
wiring that portion of the circuit, bring- 
ing the wiring into somewhat closer 
proximity, or it may only be necessary 
to bend one or two wires slightly. out of 
their present position. Another method 
is to obtain two short lengths (4 to 6 
inches) of stiff insulated wire, such as 
No. 22 D.C.C., attaching one wire to the 
grid socket of the valve, and one to the 
plate socket of the valve. If these two 
wires are now twisted together they will 
form a capacity across grid and plate, and 
you should try to neutralise in the usual 
manner. Lacking success, you should 
untwist one turn of the two wires and 
try again, and so on, untwisting the 
wires one turn at a time until success 
is obtained. The projecting ends of the 
two wires may then be cut off short, and 
the ends of the two twisted together antl 
sealed with sealing wax. Many readers 
cure this trouble by using two neutrodyne 
condensers, the extra one being connected 
between the grid and plate of the valve. 
and one condeuser being balanced against 
the other. In many cases where the set 
has been constructed carelessly the 
amount of stray capacity existing between 
grid and plate is high, and it may be 
found that the neutrodyne condenser fails 
to find the point of balance, even when 
adjusted to the position .of ‘maximum 
capacity. Many readers have succeeded 


in neutralising by using a single plate 


vernier for the purpose, this component 
having, of course, a somewhat larger 


capacity than the neutrodyne condenser, 
- but the best remedy is partially or com- 


pletely to rewire, or even rebuild, the 
receiver, in order that some of the stray 
capacity may be eliminated, 
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FUTURE OF THE B.B.C.—A FORECAST. 


LTHOUGH it is not expected that the findings of 
the Broadcast Committee will be made public for 
several wecks to come, yet certain indications of 

the views of the-Committee may be gathered from a 


careful study of the public 
proceedings of the Committee 
when the various witnesses were 
examined. 

There is no doubt but that the 
Committee views broadcasting as 
a public service, and that it “will 
take steps to prevent the B.B.C. 
from being dominated in its policy 
by any one body of interests. It 
is cn this account that we antici- 
pate that the representation of 
wireless traders on the board of 
direction of the B.B.C. will be 
considerably curtailed, and such 
members as cease to retain their 
seats will be replaced by persons 
representing the public user with, 
probably, a representative of the 
Post Office. 

The service which the wireless 
traders have done in helping to 
bring the Broadcasting Company 
into existence is not to be lightly 
esteemed, and their subsequent 
service as directors of the Com- 
pany has also been valuable, , but 


the time has now come, and we believe that the wireless 
traders will be the first to admit it, when the broadcast- 
ing service in this country should be directed by a body 
more representative of national interests and uninfluenced 


y COmmercial considerations. 


Another recommendation which we expect to see em- 
bodied in the Committee’s report is one which will limit 
the competitive activities of the B.B.C. so as to avoid, 


3 


as far as possible, bringing the organisation into conflict 


with the various interests which would be adversely 
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affected if the B.B.C. were permitted to extend its 
activities outside the scope of broadcasting, as would 
result, for instance, from the manufacture and sale of 
wireless apparatus by the B.B.C., or the assumption of 


the business of music publishers. 
It is of the utmost importance that 
the B.B.C. should live in harmony 
with those with whom the Com- 
pany must always be associated, 
and we therefore think that such 
a recommendation will go far to 
remove that suspicion which so 
many interests at present have of 
the B.B.C., not knowing where 
the activities of the B.B.C. will 
cease. 

' As regards the constitution of 
the Company, we do not anticipate 
that any changes will be recom- 
mended here beyond those of the 
Board which we have already in- 
dicated, and possibly the constitu- 
tion of Advisory Committees on 
such sections of the programmes 
as music, education, science, etc. 
It seems probable also that the 
present monopoly of broadcasting 
will be vested in the Company for 
a further term of years, and that 
the existence of the Company will 
be guaranteed for a longer period 


than was provided for under the previous agreement. 

No change is likely in the annual licence fee, nor do 
we think that the public would desire it. 
is receiving only- about half the amount subscribed by 


The B.B.C. 


the public, “and we hope that it will be recommended that 


a much bigger share should go to the improvement of the 
programmes. We feel sure that the public would regard 
this as preferable to any reduction in the fee. 


B45 


an) 


Hy Ney 


At) 
HA 
GTA 


oak 


aly 


"I 


HAG 


= 
> 
Pa 


‘ors 


NSM 


1B 


ot A 


: Technical Description of the Rugby Station. ý 


HE question of providing wireless communication 
with all parts of our Empire has long been the 
subject of discussion. The British Government has 

been slow in the setting up of a wireless system which 
will link up England with the Colonies, yet tardiness in 
this case has probably been beneficial, inasmuch as the 
last few years have seen rapid progress in long-distance 
communication. At one time a chain of stations en- 
circling the globe was considered desirable, but with the 
development of the valve as a generator of continuous 
waves almost unlimited in the power that can be handled 
the adoption of a single high-power station with a world- 
wide range has become possible. The construction of the 
Rugby station was decided upon to provide a means of 
communication with Australia and other parts of the 
Empire both by day and night without the necessity of 
-interposing intermediate stations. 


Selecting the Site. 


The station is situated in the parish of Hillmortori; 
near Rugby, the site being selected mainly on account 
of the flatness of the land, with absence of screening. 
Other considerations naturally included a sufficiency of 
water for cooling purposes, suitability of the sub-strata 
to withstand the heavy concentrated loads of the masts, 
presence of good roads, a railw ay line and proximity to 
a main telegraph route, strategical considerations in the 
event of war, and nearness to a town of medium size 
to provide social amenities for the staff. The station 
stands approximately 340 feet above sea level, and covers 
an area of goo acres. . 

The main buildings are situated almost at the centre 
of the site, with eight of the twelve masts to the south, 
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spaced 440 yards apart and forming the corners vf an 
irregular octagon. The remaining masts are to the north 
of the building and are for use with the Transatlantic 
telephony equipment, sufficient space. being available for 
the erection of four additional masts in symmetrical 
arrangement should they be considered necessary. 

Each of the masts are identical in form, rising to a 
height of 820 feet. They are triangular in section, and 
the sides arè ro feet across. The mast equipment im 


cludes a ladderway as well as a lift capable of carrying 
_ three persons, the winding mechanism of the ‘lift being 


arranged also to coil in the halyard for raising the aerial. 
A 440-volt 3-phase motor of 20 horse-power drives each 
winch. An interesting friction device forms part of the 
drum on which the halyard is wound, and when the pul! 
exceeds 10 tons the drum slips, thus letting out the hal- 
yard and relieving the tension. The pulley gear at the 
masthead is free to revolve, and moves with the hand 
rail and eircular platform, which 3 is about ọ feet across. 


Insulated Arait 


The base of each mast terminates in an inverted tripod, 
the apex forming a socket seating on the spherical sur- 
face of a cast steel plate, thus providing a free move- 
ment. - Beneath the pivot are a series of insulators,” con- 


sisting of porcelain cylinders to give adequate voltage 


insulation, followed by a Swedish granite block sft. 6in. 
square to limit the capacity to earth. The insulation from 
earth of such stupendous masts is an ambitious under- 
taking aiming in its purpose at increasing the effective 
height. Each mast is supported by bas guy ropes 
arranged in five groups of three. 

Two independent aerials are in use, both being of 

19 
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(Top) POWER ROOM. The high voltage meter generator sets 

are e aground ere ate three units, each capabie of 

Predacing 6, volts. Each comprises twe dynamos running 
in series driven by a 3 phase motor. 


(Centre) THE MAIN SWITCHBOARD is immediately behind the 
cbeervatien desk. The engineer on duty controla the entire plaat. 


Bottom) 
t lestram 
are Carried en the inetrumen: panel, whiist the keying and tele- 
fregh circai ed with the 
Office 
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(Top) THE CLOSED CIRCUIT CONDENSERS arranged on a 
gallery immediately beneath the tuning inductances 


(Centre) VALVE SECTIONS. Each cubicle contains the equip- 
ment associated with the running of eighteen 10-kW. valves. 


(Bottom) THE CONTROL ROOM contains the main switch- 
beard, observation desk and valve sections. 
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ONE OF THE TUNING VARIOMETERS. It is built entire! on 
a wooden frame work and the cable consists of 6,561 strands of 
No. 36 S.W.G. enamelled wire. l 


“ sausage ” type. The eight-mast aerial consists of eight 
7/14 S.W.G. silicon-bronze wires mounted ọn raft. 
diameter steel spiders assembled around a central 
2in. steel rope. The four-mast aerial differs inasmuch 
as copper-clad wire is used instead of bronze. The lead 
up to the aerial is composed of eight 7/14 S.W.G. wires 
on spreaders 6in. in diameter, so that the capacity {s 
here reduced without increase of the high-frequency resist- 
ance. The larger aerial has a capacity of about 0.03 
mfds., and the smaller*o.o23 mfds. E 

The aerial insulators are of hollow porcelain tube 6in. 
in external diameter and tested to withstand a pull of 
20 tons, and a potential of 200,000 volts at 50 kilocycles. 


Constancy of Wavelength Maintained by a Tuning Fork. 


The transmitting equipment, which has been designed 
throughout by the Engineering Department of the Post 
Office, makes use of a tuning fork both for setting up 
and maintaining the oscillatory currents which, when 
magnified by high-power water-cooled valves, excite the 
aerial system. The tuning fork is electrically driven and 
has a fundamental frequency many times lower than the 
oscillation frequency of the aerial circuit. The oscilla- 
tions set up by the fork are amplified by means of a 
valve the grid potential of which is adjusted so that it 
operates near the lower bend of its characteristic. By 
this means a wave form rich in harmonics is set up in 
the plate circuit, and a suitable harmonic is selected by 
means of a filter circuit and amplified by a series of oscil- 
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lation amplifiers. Each amplifying stage is built as a 
‘separate unit, and tuning is carried out by means of a 
Moullin voltmeter with input terminals connected to a 
plug. Break-jacks are fitted to each high-frequency unit 
‘so that the plug from the Moullin voltmeter can be in- 
serted stage by stage in the amplifiers and each brought 
to resonance. Some five intermediate high frequency 
stages are employed advancing in the type of valve used 
from the ordinary receiving valve to a large valve dissipat- 
ing approximately 600 watts. 


Ing | 
| : The Water-cooled Valve Equipment. 


Water-cooled valves are used for aerial excitátion, and 
are manufactured by Mullard, Phillips and the Western 
Electric Co. The, valves are rated at 10 kW. with an 
anode potential of 10,000 volts. The filament current is 
41.5 amperes, and an emission of 7 to 8 amperes is 
obtained. “he valves are arranged in sections of 
eighteen, and five complete panels are installed, suitable 
switches being arranged so that any panel can be 
separately connected to the main bus bars. — Three 
panels comprising fifty-four valves are required to 
generate soo kilowatts of high frequency power ‘on the 

~aerial circuit. 

The filaments are heated from a three-phase alternating 
current supply at a frequency of roo cycles, the current 
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ONE SIDE ÒF ONE OF THE VALVE SECTIONS. Nine 10-kW, 
valves are mounted on each side of the section and the auxiliary 
apparatus includes the overload anode relays to be seen beneath 
the valves and the chokes and resistances, which are just above 
The coiled piping carries the cooling water. 
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World Wide Wireless.— — 
being obtained from motor © 
generators. The three 
phases are distributed 
amongst the various valves 
to maintain constant emis- 
sion. To provide for smali 
differences in the filament 
characteristics each valve is | (9 
provided with separate fila- 
ment control, and by means 
of a series of key switches 
a voltmeter can be connected 
across the filament terminals 
of any valve to indicate the 
filament potential. Each 
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out relay in the anode cir- 
cuit, in addition to choke 
coils and resistances to pre- 
vent the setting up of cir- 
culating currents. Negative 
grid biassing is maintained 
by means of direct current 
motor generators, \ 

The closed circuit inductance is composed of three 
hexagonal spiders of approximately 14ft. diagonals, the 
cable used for winding the inductances consisting of 6,561 
strands of No. 36 S.W.G. enamelled wire in bunches of 
81 strands provided with silk coverings. The tuning 
circuit is designed to give a wavelength of 1,800 metres. 
The aerial tuning coil consists of five spiders of 15ft. 6in. 
oat each being wound with eight turns of similar 
cable. l 

Power is supplied.by the Leicestershire and Warwick- 
shire Power Co. “at 12,000 volts 50 cycles, and the three- 
phase mains are duplicated to ensure continuity. 


The High Voltage Generators. 


High tension supply to the valves is derived from 
three 500 kW. motor generator sets. Each set con- 
sists of a synchronous motor driving two 3,000-volt single 
commutator generators joined in series. The generating 
sets are insulated from earth so that the voltage difference 
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NEW - SHORT - WAVE TRANSMITTING VALVE. Of 
American maaufacture, the electrodes of this new valve bave 
been designed so that the total capacity in the circuit will not 

fie mainly within the valve itseff. Under normal 


conditions the plate can be operated at a dull red and plate 
voltages between 1,600 and 3060 esed with a current m 
40 to 50 milliamperes. 


7 


Another form of variometer used in the aerial tuning circuit. 


between the frames and windings does not exceed 3,000 
volts. The motors which are self synchronising are rated 
at 640 kW., and are run at a speed of 570 r.p.m. As 
the frames of the motors are above earth potential the 
input is obtained through a transformer specially insu- 
lated to stand 50,000 volts between primary and 
secondary windings. The neutral point of the motor is 
connected to the frame. | 


Current for Controls. 


The generating sets are arranged to be run in series 
so that 6,000, 12,000 or 18,000 volts continuous current 
is obtainable as required. High speed circuit breakers 
throw a limiting resistance into circuit on a short circuit 
occurring. Normally an overload operates a relay and 
trips the field circuit of the H.T. generators. Other 
machines which supply the filament heating current have 
already been referred to in addition to which a con- 
tinuous current of 240 volts is provided for controls, 
excitation for motors of frequency converters, etc., while 
a 200 ampere hour battery is installed for stand-by 
lighting and control purposes. 


World Wide Range. 


No details are given here of the Transatlantic tele- 
phony equipment with which experiments are at present 
being conducted. The equipment makes use of the side 
band system in which the carrier wave is suppressed by 
means of filter circuits, and reception is carried out with 
the aid of a local oscillator. 

That the success of the station is already assured is 
indicated by the fact that direct communication with 
Australia has already. been established, whilst it is stated 
that signals from the Rugby station are received in the 
United States at greater strength than the signals from 
Bordeaux. Hitherto the Bordeaux signals were stronger 
in the United States than signals from any other 
European station. 
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'LOW-LOSS COIL TESTS. 


Description of the Most Efficient Coils. 


HE two coils illustrated here are the best of those 


submitted for the Low-Loss Coil Competition and 
very careful tests have been made to find the better 
coil of the two. , 


‘The most efficient coil. It is wound with Litz wire, and the 
former consists of a number of glass rods held by ebonite rings. 


One of them has 56 turns of 20-38 Litz wire, a mean 
diameter of 24in., and a length of 3}in. The former 
consists of two ebonite rings, 3}in. external diameter by 


gin. thick, and has 8 glass rods ;';in. diameter, a thin 


stiff ring being used to support the rods at their centre. 


Resistance Measurements. 


The resistance of this coil was taken at four wave- 
lengths, and was found to be :— 


1.8 ohms at 500 metres. 


2.05 9) 53 400 $3 
2.4 3 23 350 79 
2.6 9) ?9 320 29 


and its inductance was 134 microhenries at 400 metres. 
The second coil is wound with 38 turns of bare No. 19 

S.W.G. copper wire, the spacing at the corners being 

iin., and having intermediate spacers of din. diameter 
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Variation of the H.F. resistance with wavelength and frequency. 
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‘ebonite rods. 


1-5 
950 900 850 800 750 700 650 600 


The coil is practically aad has a 

length of 2%in., and a mean diameter of practically 5}in. 
Tested at the same wavelengths as the first coil, the 

followmg results were obtained :— i 


Ee 2.58 ohms at 500 metres. | 
3:09 9» »y 400 oe 
3:52 99 99 350 res 
4:85: ae. 295.339 Ss ? 


The inductance of this coil is 170 nficróhenries at 400 
metres. 
H.F.-Resistance in Ohms per Millihenry. 
Curves are given to show the variation of the H.F. 
resistance with wavelength and frequency ; it is interest- 
ing to note that the resistance increases as the wavelength 
is reduced. as one would expect. 


used, 


Av coil, Sa sligh less efficient than the winning 
th Bare wire is 4 re | 


coil. the turns are carefully spaced. | 


If the ratio of resistance to inductance is worked out, 


- it will be found that the Litz coil is superior to the coil of | 


bare copper wire, the resistance in ohms per millihenry 
being 13.4, 15-3, 17-9 and 19.4 for the Litz coil at the 
wavelengths given above, and 15.2, 17.7, 20.8 and 22.8 
for the coil of bare copper wire. 


Result of the Competition. 


The prize of £5 has, therefore, been awarded to the 
designer of the Litz coil (Mr. Hamilton Emmons, of 
Southampton). - 

No doubt many readers will be rather surprised ‘that a 
coil wound with Litz wire proved the best. We are, there- 
fore, making further tests on a number of coils adjusted 
to 200 microhénries, with the object of comparing thei 
efficiencies over the broadcast band of wavelengths. _ 
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istant Control 


By A. P. CASTELLAIN, B.Sc., 
A.C.G.I. 


BNE oN 


HERE are many people who regard wireless merely 
as a means of enabling them to enjoy music and 
entertainment in their own homes, 

regard the upkeep of their wireless sets as a necessary evil 
and do not wish continually to be “ playing with the 
knobs” on their set to get distant stations. 

For such people the local broadcast station is sufficient, 
and a simple two-valve set, with its attendant simplicity 


of control, ts usually all that is necessary to operate a 


loud-speaker successfully. The only controls on such a 
set will be a tuning condenser, which will be adjusted 
once and for all on the local station, with either a filament 
resistance or a master switch to turn on the valves. — 

When the loud-speaker is in the same room as the set 
it is a simple matter to switch the latter on and off as 
requred, though it is sometimes rather a nuisance to 
get up out of a comfortable armchair and switch the set 
off when one particular item is not required. However, 
when it is not convenient to have the set in the same room 
as the loud-speaker, or when the loud-speaker is~required 
in several rooms of the house, it certainly is rather a 
bother to go and switch the set, and it is probably this 
fact which has prevented many people from wiring their 
house so as to be able to use the loud-speaker in more 
than one room. 


Advantage of Distant Control. 


It is quite possible, however, to arrange matters so that 
the set is switched on and off as required from the room 
in which the loud-speaker happens to be. For example, 
ii an item which was particularly required to be heard 


Filament Switching and Volume Control 
Through Extension Leads. 


and such people 
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happened to be broadcast some time during-dinner, all 
that it would be necessary to do would be to take the 
loud-speaker, fitted with a special little switch, into the 


dining-room and plug it into its socket, and to switch it 


on when required. 

The contro! unit to be described will enable the user 
to control the set from the loud-speaker as stated 
above, and to control the volume of sound produced. 

The principle of opera- 
tion of the unit is as 
follows: The switch on the 
loud-speaker closes a cir- 
cuit comprising a battery 
and the magnet coils of 
a relay, situated near the 
set, which closes the fila- 
ment circuit of the valves 


Fig. idiak of the fila- 
ment switching relay. 

and so switches on the set. 

The action of the relay may be studied in reference 
to Fig. 1. The relay consists essentially of an iron core 
A, generally shaped more or less as shown, carrying 
a coil of wire B on one limb. Screwed on to the 
other limb is a flat springy strip, which may be 
of steel, carrying a piece of iron D so placed as 
to be immediately over the part of the core carry- 


m ms 


The niya unit (left) which is installed near the receiver, and no (rigon Be the contro! unit and adaptor for connection to the loud-speaker 
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Distant Control Unit.— 
ing the. coil, but separated from it by a small air- 
gap.. 

On closing the switch S a current flows round the coil 
B and magnetises the iron core. The piece of iron D 
is thus attracted to the core immediately below it, 
and it therefore moves towards and may touch it, 
but in so doing it bends the ‘spring C. A contact E 


is arranged as shown to touch an extension C 
when the latter ts bent i Fas 
sufficiently. > E E 
: ; SET Ss 

When the switch S is js}—------- _3/ 


opened the core ceases to 
be magnetised, so that the 
pull on D, which is bending the spring, also ceases, and 
the spring returns to its former position, in which it 
does not touch the contact E. 

Thus the switch S opens and closes the path between 
C and E, which may be connected through terminals 
x and Y respectively to the L.T. circuit. 


So far the advantage a 
| 


the relay is not apparent, as 
it would be easier to put the 
Fig. 3.—Connections of the 
switch box. 


Fig. 2. 


l.b. L L 


switch S between X and Y 


all. The great advantage of 
the relay, however, lies in 
its property of being able to 
control very much 
currents than those by which 
ìt is operated—that is, a 
small current flowing round 
the coil B can control a 
large current between X 
and Y. 

It may be argued that the 
set can easily be controlled 
from each room by extend- 
ing the leads from the L.T. 
battery after the fashion of Fig. 2, without using anv 
relays. Well, so it can, provided certain things are ‘done, 
It will be obvious that the leads to the switch will intro- 
duce extra resistance in the filament circuit, which will 
mean that there is a drop of voltage across the ieads. 
This voltage drop will depend on the resistance of the 
leads and on the total filament current taken by the set. 


RELAY UNIT 
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Fig. 4.—Internal connections of the relay and method of connection 
to the receiving set and extension leads. 
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Suppose we take the case of two bright-emitter valves 
taking 0.75 ampere each, making a total of 1.5 amperes. 
This means that every ohm introduced by the leads gives 
a reduction of battery voltage available to the valves of 
1.5 volts. If 44 to 5 volts are required on the ‘valve 
filaments and a six-volt L.T. accumulator is used the total 
resistance of the leads must be less than one ohm, which 
necessitates either thick leads of, say,- 7/22 light cable 
or thinner leads and an increase of accumulator voltage 
—and both these expedients.are expensive. 

A relay, on the other hand, is not expensive to make . 
and can be made to operate on a few milliamps supplied 
by the existing filament battery, so that thick and expen- 
sive leads to the switch will not be necessary. The case 
of a set using dull-emitter valves is nos quite so bad as 
the bright-emitter example given above, except in the 
set where two-volt valves taking’ 0.4 amp.- each and 

-running off a two-volt accumulator are used: - The margin 
between battery voltage and the voltage required on the 


~ valves (1.8-1.9 volts) is extremely small, and the current 


Back~-of-paneil view of the relay unit, 


is 0.8 amp. for two valves, necessitating very thick wires 
to the control switch if the arrangement of Fi ig. 2 is to 
be used. 

Enough has been said by now to show that the relay 
method of control is much cheaper and neater to instal 
and use. ~ 

It is very often desirable to diminish the volume of 
sound from the loud-speaker—for example, when it is 
desired to hear the commencement of a certain broadcast 
item which follows uninteresting matter. In such a case 
the provision of a switch to control the loudness of repro- 
duction is desirable. Th€ circuits used for this are 
shown in Fig. 3 and for the relay in Fig. 4. 


The Relay Unit. 


This consists of the relay itself, mounted in a box with 
suitable terminals for connection to the set, and is shown 
in back-of-panel view of the unit. The relay itself 1s 
made from an electric bell’ which was purchased from 
the Economic Electric Co., Ltd., price 2s. 6d., and, as 
will be seen, most of the parts except the bell and 
baseboard have been utilised. 

22 
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Distant Control Unit.— 

On obtaining the bell the first thing to do is to remove 
the spring and striker by undoing the two holding screws. 
The wires leading from the bobbins to frame and ter- 
minals should be cut and the bobbins gently eased off 
the cores. It will be found that the bobbins will come 
off if pulled by hand, but they must on no account be 


CuT HERE 


` 
— a -T 4 3 


FILE AWAY 


Fig. 5,—Modi fications of the bell 8 necess in constructin 
the selas. mA . £ 


levered off by means of a screwdriver, since this wH] 
break them and fresh-ones will then have to be made. 


Construction of the Relay. 


` The striker ball should be cut off and the rod bent 
as shown in Fig. 5, which also shows core and frame 
alterations. To increase the sensitivity of the relay the 
spring should be weakened by filing as shown. 

The layout and wiring diagram of the relay is given 
in Fig. 6, so- that no difficulty should be experienced 
in making up the unit. The crystal cup is used to hold 
mercury or, better, an amalgam -made by gently heat- 
ing a mixture of clean lead and mercury until a semi- 


QO 


Fig. 


6.—Practical wiring diagram of the relay. 
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liquid paste is formed. If the amalgam is too liquid 
when celd, add more lead; if too thick, add more mer- 
cury. The advantage of using amalgam is that it will 
stay where it is put much more readily than mercury, 
and is rather easier to adjust in height in the cup. 
The cup should be about half full of amalgam o1 


Interior of the control unit, 


mercury, and should have a few drops of machine oil 
added to keep the surface clean after the relay is com- 
pletely assembled and ready for use. 
The existing wire on the’ bobbins is removed and the 
bobbins filled with No. 38 S.W.G. D.C.C. copper wire. 
For sets with 2-volt valves the windings 
© | should be connected in parallel, while 
for a 4- or 6-volt L.T. accumulator they 
should be in series. If it is desired, the 
bobbins may be wound with No. 40 
Et S.W.G. wire for a 6-volt battery, as this 
will reduce the current consumption. 
On reference to Figs. 1 and 6 it will 
be seen that there is a 1 mfd. condenser 
connected across the mercury cup con- 
tact; this is to prevent sparking and . 
consequent deterioration of the contact 
surfaces. It will also be noticed that 
when no current is flowing through the 
relay windings, i.e., when in the “ off ” 
position, that the aerial is connected to 
earth, which is a thing that many people 
forget to do when they switch off the set. 


The Control Unit. 


O The unit is mounted in a box suitable 
for carrying the loud-speaker or for put- 
ting in any convenient position near at 
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hed Control Unit. 


1 Box, Gin. x Gin. x 4}in. : 
1 Panel, Gin. X Gin., to fit (ebonife or wood). 
1 Single-pole single-way Dewar switch. | 
1 Two-pole two-way Dewar switch. 

2 Terminals, | 

Ebonite rod and phosphor bronge strip. 


Approximate cost, 25s. to 30s. 
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, 33? 
Relay Unit. _ 

1 Electric belt (Economic Electric Co., Ltd.). . 
6 Terminals. | 
1 ‘Crystal cup. 
I Box, Gin. X 4in. X 4}in., with ebonite panel. 
1 T.C.C. condenser, 1 mfd. 

- L.S. ZAN] 

+L.$ 
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Fig. 7.—Practical wiring diagram of control unit. 


hand, while the loud-speaker may be placed further away. 

The writer has found that different people like 
widely different degrees of “softness,” so that, although 
definite values of windings will be given for the resist- 
ance, the reader who prefers to try other values may 


Fig. 8.—Details of the resistance coil former, mounting and 
terminal strip. 


easily do so by pulling out the bobbin and winding on 

or unwinding the turns until he is quite satisfied. The 

clip method of holding the bobbin is also by far the 

most satisfactory in practice. When the switch is in the 
B t4 


Shunt winding 


“soft” position a shunt resistance is placed across thé 


loud-speaker and also a resistance is put in -series with- 


the loud-speaker, so that the total D.C. resistance in 
the last valve circuit, and thus the H.T. on the plate 
of this valve, ‘shall remain unchanged. This is quite 
necessary when using a power valve of low resistance 
for the last valve. i 

WINDING TABLE FOR RESISTANCE BOBRIN. — 


Loud-speaker Resistance .. 
Gauge of wire, S.W.G. 
eaa Saa 


Series winding ...... ee 


~The wiring from the set to 
the various rooms may con- 
veniently be made of bell wire, 
terminating in ordinary valve 
sockets in the rooms. If the 
lod - speaker is connected 
directly in the plate circuit of 
the last valve, then the wire 
coming from the loud-speaker 
terminal on the set connected to 
the plate of this valve must be 


kept away from the other wires o) 

to the control unit, and is pre- LO OL 

ferably kept one or two inches 5 

away from the wall by small S 

ebonite or wood distance-pieces Fig. 9.—Connections of 


which may conveniently be the valve base adaptor. 
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A Substantia 
Reduction in 


ani Prices. 


A.J.S. Receivers and the two Cabinet Loud Speakers have been reduced in price rrom 
March Ist. At the new prices the ap teat concerned represents the maximum radio 
value, and will therefore appeal to enthusiast who ‘s satisfied only with the best 
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GOOD VALUE 


obtainable. 
Instrument. Old Price. New Price. 
Two-Valve Standard, complete . . aa ae gg .. £1617 6 £13 17 6 
Two-Valve Standard, receiver only age eS st .- £1110 0 #8 10 0 
Three-Valve Standard, complete Ss ae s .. £2113 6 #16 17 6 
Three-Valve Standard, receiver only .. se T .. £1417 6 £9 16 6 
Four-Valve Standard, ‘complete. . ga sa a .. £2615 0 #22 0 0 . 
Four-Valve Standard, recetver only ei we ie .- £18 10 0 #13 15 0 
T.M.1, complete .. ža a e .. £35 0 0 #29 17 6 
T.M.1, recever only a4 oe zi der e aS .. £2515 0 $21 12 6 
_T.M.2, complete as ie ss au 7 as .. £8910 0 $26 15 0 
T.M.2, receiver only  .. a se a sf .. £21 5 0 £18 10 0 
PA, complete a Suk ce Vi ne zs .. £65 0 0 252 10 0 
P.3, receiver only is et ra sa .. £5515 0 £4 5 0 
P2, complete ; 4% ; e .. £52 0 846 0 0 
P.2, receiver only Sa ena is .. £4215 0 £36168 0 
S.1, Console Receiver, complete. . ag ts Sis .. £75 0 862 10 0 
S. 1, Console Receiver, re-civer only Sa i se .. £6515 0 88% 56 0 
Concert Amplifier. . . ; ae a ae .. £15 10 0 811 16 0 
One-Valve Amplifier sas ex = oe ae Ja 5 2 6 £ 2 6 
Two-Valve Amplifier .... si si she fs 8 2 6 #6 10 6 
ALL INCLUDING ROYALTIES. 
et toe sl aa A si a 2 fA 15 0 $3 15 © 
Pedestal Loud Speaker .. = ed ae sa " £2210 O £10 19 


Send for Publication No. 120, which Wustrates and filly describes the complele range. 


This illustration shows the T.M.2 model, being a 
4-Valve Receiver. Price $26 15s. — 
This receiver may be ordered in a sloping cabinet 


iS that illustrated oa the right. ESET A ee, 
4-Valve Standard Receiver, in sloping pean pa : Hire Purchase. 

2:Valve Standard Receiver (1 H.F. and Det) as l R A 
illustrated 2.0.0.0... cece eee eens 2310 98 3 ., 40/53, Sus- ? 


: sex ‘Place, South : 
: Kensington, : 
: S.W.7 (near 
: South Kenssng- 
: ton Station), are 


: ceivers und Loud : 
: Speakers onr easy `: 
: payments. : 
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Shall I Scrap my 
. QD H.F. Transformer 


FOLLOWING on the introduction of the “DIMIC” 
Coil, we have frequently been asked the above 
question. Our answer is given diagrammatically, from 
which it will be seen that the H.F. Transformer need 
not, and we think never will, be scrapped. It is a 
highly efficient device supplementary to, and not 
supplanted by, the *“ DIMIC” COIL. 
If you desire a higher performance from your Set, 
spend a little more money on a further stage of H.F. 
amplification rather than replace your H.F 


Transformers with “DIMICS.” A full diagram for 


this is shown. It gives extraordinarily good results with 
At approximately 18 miles from 


very high selectivity. 


THE WIRELESS WORLD aes. 
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2LO we have frequently had Cardiff at Loud Speaker 
strength without any interference from 2LO when 
the latter was working—although adjustment for 


this is naturally very critical. Manchester at the 
same distance is comparatively easy to obtain and 
separate from London completely, even with the 
headphones on 

On two stations at a distance, and heterodyning each other, 
either station has been brought in at full Loud Speaker strength, 
clear from, but naturally distorted by, the other. 


MH) INDEX TO CIRCUIT DIACZAM. 

S$ ——_—_—_—— 

“DIMIC” COILS re | Eti 

| and 2 |MH “ Dimics ” .| 10/- 2/6 
are available in the | 3. |MHH.F Barrel Type 
following sizes:— Tianwdotmet ; 

<a 300/ 600 M. 4 IMH Reactor 
. Vv 

f la 450/ 950 M. 5 and 6 ce NNS Con- 
2 600/1300 M. 7 eed see Con- 
, 2a 900/2000 M. 8 and 9 remrentiae Cone 
„ 3 1100/3000 M. f 10, 11, |-0003 MH Mica Con: 


7 d 12 d r ° 
„3a 2000/4509 M. ate {001 Mica Condenser 
i an n 
Price 1O/-= EACH. 


Base Extra 2/6 


megohm. .. 
16 [01 MH Mica Con- 


denser 


OUR ADVICE AND OUR PRODUCTS ARE EQUALLY GOOD. 
TAKE BOTH AND BE SATISFIED. 


Telephone : 
Slough 441-442. 


Telegrams : 
Radiether, Slough. 


Manufacturers of Wireless and Scientific Apparatus 
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Mention of “ The Wireless World,” when writing to advertisers, will ensure prompt attention» 
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Distant Control Unit.— 

made to fix on the picture-rail. This is done in order 
to keep down the capacity between the loud-speaker leads, 
which gives rise to muffling with tong leads if a aigh- 
resistance loud-speaker is used. (See N.P. Vimcent- 
Minter in the Feb. 1oth issue of The Wireless World.) 

The other wires may be bunched together if necessary 
and fixed along the skirting board. __ 

The foúr wire leads from the control: unit to the 
valve socket in each room are made with bell flex about 
two yards-long,- twisted together, and preferably of two 
different colours, terminating in a plug made from a 
“dud” valve, as shown in Fig. 9. Incidentally, it will 
be found: that a standard G.E.C. wall plug top will 
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just exactly fit a Mullard valve base, and a plug raade 
on these lines is shown in the photograph. The writer 
uses the filament sockets of the valve-holder for the swich 
connections SS (Fig. 4), and the grid and plate sockets 
for the remaining connections LL. ` 

It is possible to use a four-pole Dewar switch to do 
all that is required, but this entails bringing the LL 
and SS connections (which are connected to plus and 
minus of the high-tension battery respectively) rather near 
together, so that for safety reasons the writer advises the 
use of two switches. . f 

The whole arrangement of the units forms one step 
towards increasing the pleasure obtained from a broad- 
cast set. l 


INTERFERENCE DUE TO SHORT-WAVE TRANSMITTERS. 


By A. J. GILL, M.LE.E.* 


URING the last two years there has been consider- 

able development in the use of wavelengths below 

100 metres owing to the phenomenal vanges that 

can be obtained with such wavelengths with the expendi- 

ture of very little power. As a result there is a continual 

mcrease in the number and power of short-wave trans- 
mitters. 

In some cases the installation of a powerful short-wave 
transmitter has led to complaints from broadcast listeners 
of interferenceon the broadcast band of 300 to 500 metres. 
In particular a number of complaints were being received 
from residents in the. neighbourhood of the Post Office 
experimental station at Dollis Hill, which works on 
wavelengths of 50 metres and below. On receipt of these 
complaints it was assumed that the whole trouble was due 
to “ key clicks,’’ and the keying system of the transmitter 
was thereupon altered from suppressed wave to marking 
and spacing wave working. While this change relieved 
much of the interference complaints were still received 
from listeners. 

A number of cases were investigated by the Post Office 
engineers. It was obvious that the trouble was not 
caused by harmonics from the transmitting station con- 
cerned, and the interesting fact emerged that the majority 
of complaints came from users of crystal sets. In some 
cases it was ascertained that tbe substitution of a valve 
set for 9 crystal set cured the trouble. This gave a clue 
to the solution, as it is known that the majority of crystal 
sets are direct coupled to the aerial and tuned by a vario- 


meter, variable inductance, or mductance with series con- 
denser (Fig. 1, a, b, c), while valve sets on the other 
hand are more frequently tuned by means of fixed plug-in 
inductance and variable condenser in parallel (Fig. 1, d). 

Experiments were then carried out at Dollis Hill using 
a crystal receiver adjacent to the transmitter. The cir- 
cuit used was a variometer with variable condenser of 
0.001 microfarad capacity in parallel as shown in Fig. 2. 
Such a circuit has an infinite number of adjustments for 
any particular wavelength. . 

It was found that when 2LO was tuned in with the 
condenser at minimun capacity signals were inaudible 
owing to interference from the short-wave transmitter, but 
that as the capacity was increased and the inductance 
decreased (the tuning of 2LO being maintained) the inter- 
ference gradually diminished until when the full capacity 
of o.cor microfarad was in use no trace of interference 
was perceptible, while 2LO came in with good strength 
on three pairs of phones in parallel. 

The transmitter during these tests was working with a 
radiated power probably exceeding that of 2LO on an 
aerial supported from the same mast as the receiving 
aerial, the upleads of the two aerials being about 20 feet 
apart. | 

The tests demonstrate the desirability of crystal 
receivers being designed for parallel tuning, as the in- 
creasing use of short waves will render.all receivers of 
types a, b, and c liable to interference in many localities. 


* Engineer in-Chief’s Office, General Post Office. 
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broadcast crystal receiving circuits shown in (a), (b) and (c). in which resonance is produced by the use of s comparativ 
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= FURTHER NOTES ON THE LOADING 
EFFECTS OF CRYSTALS. 


Experiments with Frame 


By W. H. F. 


N an article in the February 17th and February 24th 
issues of this journal the present author illustrated, 
by means of curves, the difference in behaviour 

between’ the two chief crystals of present-day practice. 
Galena was shown to be of much lower resistance than 
Perikon, and, because of this, it was shown that the 
former crystal very seriously loaded any oscillatory cir- 
cuit across which it was connected. Since the loading 
of an oscillatory circuit by a crfstal (or any other form 
of load) is proportional to the square of the reactance 
of that circuit, it 1s obvious that the circuit associated 
with a large aerial is much 
less affected than most 
others. Even with a 
moderately large receiving 
aerial, however, the loading 
of galena was very marked, 
although that of Perikon 
was not so marked. The 
author has more recently, in 
i the course of some experi- 
a gis curses of Mise 3 ments with frame aerials, 
and 4. been able to produce a fur- 
ther series of ‘‘ tuning ’’ or resonance curves similar to 
those of the article referred to, but for a loop circuit 
in which the values of reactance were made exceedingly 
high, the value of parallel capacity for resonance being 
arranged to be as low as was practicable. As one would 
expect, the loading effect of galena was, under these new 
conditions, much more: marked than before, and the 
cffect even of a high resistance Perikon crystal made 
appreciable. Z 
The curves of the previous article have been amplified 
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Fig. 2.—Curves showing the optimum values of detector circuit 


tapping point with galena and Perikon crystals. (Reactance of 
total inductance = 2,240 ohms.) 
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Aerial Crystal Receivers. 
GRIFFITHS. o : 


and reproduced here for reference. In Fig. 2 is shown 


-the variation of rectified telephone current obtained when 


galena and Perikon crystals are shunted across varying 
portions of the aerial tuning inductance L. The circuit 
employed is given in F iby 1, in which L, is the portion 
of the inductance tapped for the detector circuit. The 
variable condenser C is required to adjust the tuning 
of the circuit to resonance when preparing the curves 
of Fig. 2 and to vary the tuning about resonance in 
preparing the curves of Figs. 3 and 4. | 
From Fig. 2 it will be seen that when using galena 
the maximum rectified telephone current is not obtained 
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Fig. 3.—Tuning curves obtained with galena with varioss 
values of L, 


when the crystal is shunted across the whole of the im: 
ductance, due to the fact that the effective resistance oi 
the crystal is sufficiently low to overload the tuned aerial | 
circuit, thereby causing a reduction of oscillatory poten | 
tial difference across L. When L, is adjusted to about 
230 uH, or 12 per cent. of the total value of L," l 
will be seen that a maximum value of rectified telephor | 
current is obtained because, although L, is then a sù- 
ciently low percentage of L to prevent an appreciable 
aerial current and potential reduction at resonance, tt 8 | 
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` Further Notes on the Loading Effects of Crystals.— 
just sufficiently great to produce an appreciable 
potential difference for application to the detector 
circuit. 

When Perikon is used for detection, since it is of 
much higher resistance, the rectified telephone 
current increases as the value of L, is increased, 
even when L, closely approaches L in value. 


Resonance Curves and Selectivity. 


The resonance or tuning curves of rectified tele- 
phone current plotted against tuning variations about 
resonance are shown in Figs. 3 and 4. Those for 
galena crystal (Fig. 3) indicate beautifully the ten- 
dency to increasing signal strengths and “ sharper ” 
tuning as L, is reduced to the optimum value of 
200 aH, whilst below this value'(curve 60 pH) the 
signal strength rapidly falls off, due to the fact that, 
even with a maximum aerial current flowing through 
L, L, becomes too small to produce a sufficient 
potential difference; wLI, for application to the 


[Penos Fe 
OC ae 
TRERRNANT EDERRR 
|| | | | | moronenres | | | [| 
otek AAH 
„| MICROHENRIES! |/ V W L,=200 a 
SAARES 7A Vaunne 
L, = 600 i 
zao Ad 


EELLANE 
onsen AE T H 


80° 120° 160 


“O” DEGREE SCALE READING 
10°= 15 mmfds 


Fig. 4.—Tuning curves obtained with Perikon with 
values of L. 
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detector circuit. A corresponding set of resonance 
curves for the same tapping points and the same circuit 
but taken with a Perikon crystal combination are given 
in Fig. 4; these show no great change of tuning sharp- 
ness until the signal strength at resonance is considerably 
reduced. The curves of Figs. 3 and 4 should, of 


course, be compared in order to observe the great differ- 
ence between the two crystals. 

All the curves referred to above were plotted from 

ity 


results of experiments made 
with an aerial tuning induct- 
ance of about 1,900 pH total 
value and on a wavelength of 
1,600 metres (5XX at 75 
miles). This wavelength was 
chosen in order to obtain a 
sufficiently high value of in- 
ductance to make the pheno- 
mena associated with crystal 
loading more marked than 
would have been the case with an inductance of, say, 
100 mH, the latter being the inductance required to tune 
the average aerial to a wavelength of 365 metres (that of 
the local broadcasting station, 2LO). 
16 


Fig. 5.—Frame aerial circuit 
with which the curves of Figs. 
6, 7 and 8 were obtained. 
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Fig. ‘6—Curves showing the optimum values of detector circuit 
tanini point with galena and Perikon of 
tetai loop ind 


uctanace = 3,130 ohms.) 


The curves which follow, however, were plotted from 
results obtained in the reception of 2LO at a distance 
of ten miles on a simple frame aerial circuit when making 
use of the energy re-radiated from a local large aerial 
resonant to the same wayelength. By this means it was 
possible to employ a loop aerial of 600 pH total in- 
ductance tuned by a very small variable air condenser C 
having a uniform capacity ehange of about 8 mmfd. for 
a ro degrees angular displacement, and a capacity at 
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Fig. 7.—Tuning curves obtained with galena with various values 
of L, (frame circuit). 
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IIO degrees of the order of 50 mmfd only: The circuit 
is given in Fig. 5. 

In Fig. 6 the rectified telephone current obtained with 
galena and Perikon crystal detector circuits tapped across 
varying portions, L,, of the loop aerial is shown. The 
maximum signal strength with galena is seen to be when 
L, = 35 „H, or only 5.8 per cent. of the total loop 
inductance, an extraordinarily low value of optimum 
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Further Notes on the Loading Effects of Crystals.— 
detector tapping. Even when the comparatively high re- 
sistance Perikon crystal was being used, its loading effect 
was sufficient, with the high values of reactance of this 
loop circuit, to exhibit a maximum value of signal strength 
at an ill-defined optimum value for-L, of about 250 pH. 

The resonance or tuning curves obtained when using 
galena (Fig. 7) and Perikon (Fig. 8) illustrate admirably 
the difference in the behaviour of low- and high-resistance 
crystals. The five curves of each figure were taken when 
using similar tapping points on the loop aerial corre- 
sponding to inductance values of 36, 120, 260, 400, and 
600 uH. In the case of galena the increase of rectified 
telephone current at resonance and the decided sharpen- 
ing of tuning obtained by decreasing the value of L, 
towards its optimum value illustrates well the benefit 
resulting from the relief of the oscillatory circuit from 
the heavy loading of the low-resistance crystal. As 
one would expect, the Perikon ae on the other hand, 
show no such very marked and beautifully graduated 
changes, and that obtained for the condition of L, = 
36 uH forms an excellent contrast to the corresponding 
curve of the galena group of Fig. 7. 

The curves of Figs. 2, 3, and 4 should, of course, 
be compared with those of Figs. 6, 7, and 8, the differ- 
ence in reactance in the two cases being remembered. 
The resistance, wL, of the aerial coil of the first case 


General Notes. 

Mr. Mavtin E. Solotar (U 2CY%), 1,104, 
Clay Avenue, New York, the Bronx City 
Manager of the A.R.R.L., will welcome 


Wireless 
World 


ee eee Ce eee eee Ses ee ee ee Peer Teer se Seer re ree eee ee 


MARCH 3rd, 1926. 


| {migronennies | | | | 
BRE E 


Hug 


4 


(S) 


_ MICROAMPERES 
ae 
ae 


2 
1 
0 a 
0° 40° 80° 120° 160° 
“C” DEGREE SOALE | renoma 
10° = 8mmfds 52 mmtds 


Fig. 8.—Tuning curves obtained with Perikon with various values 
i ol L, (frame circuit). 


was 2,240 ohms, while that of the loop aerial of the 
second case was 3,130 ohms. -It must also be noted, 
however, that the effective resistance of the unloaded 
loop aerial circuit was appreciably less than that of the 
aerial circuit. l 


those in Lisbon, which have the figure 
“1” as their first component. Portugal 
and Madeira will adopt the excellent 
American system of using these figures to 
indicate the district in which the station 


reports from British amateurs of signals 
from U 2CYX. ; : 


0000 


Mr. C. A. Jamblin (G 6BT), 82, York 
Road, Bury St. Edmunds, tells us that he 
is in touch with U NOT, the U.S.S. 
* Pittsburgh ” now in the Mediterranean, 
which left Livorno on the 4th inst., and, 
as he has a list of the ports of call for 
several weeks ahead, will be pleased to 
foward QSL cards. U NOT is' trans- 
, initting on 40-45 metres and will welcome 
reports. 

0000 

We understand that the short-wave 
transmissions from U 2XAF of pro- 
grammes from GGY Schenectady are now 
on a 35-metre wavelength in place of 41.9 
metres. 

O00 

A successful relay is recorded from 
French Indo-China to Brazil. A message 
from FI8LBT, Saigon, was relayed to 
PI1HR operated by Lieut. Roberts, 
Rizal, Philippine Islands, thence to Mr. 
S. A. Maver (G2LZ), “ Stilemans,’’ 
Wickford, Essex, who, not being at the 
time in touch with South America, sent 
it via Mr. J. S. Streeter (O A42), Irwell 
Street, Observatory, Cape Town, who in 
turn passed it on to Mr. R. Oxenham 
(O A4L), 136, Long Street, Cape ‘l'own, 
Mr. Oxenham was able to transmit the 
message to BZ1AF in Rio de Janeiro, 
who sent it on to its final destination, 
BZ 5AB, Mr. J. C. Ayres, at Recife, 
Pernambuco. 
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_ TRANSMITTERS’ NOTES | 
: AND QUERIES. : 


` 
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The Belgian station B U2 is now trans- 
mitting on 45 metres and will welcome 
reports, which should he sent via Reseau 
Belge, 11, Rue du Congres, Brussels. 


00099 


A correspondent comments, with some 
justification, on the growing neglect of 
the regulation requiring transmitters to 
give their call-signs three times at the 
beginning and end of each transmission, 
especially when working on telephony. 
This may possibly account for some of 
the ever-increasing complaints about the 
misuse of call-signs, and it certainly 
prevents transmitters getting many valu- 
able reports from listeners on the strength 
and quality of their signals, which is, or 
should be, one of the main objects of 
their experimental tests. 


o 000 
Transmitters in Madeira. 


Mr. A. C. de Oliveira has kindly cor- 
rected and supplemented the  lhmited 
information we have hitherto been able 
to give regarding amateur transmitters 
in Madeira. The prefix “ P” has been 
adopted on account of the geographical 
position of the island in relation to Portu- 
gal, but the call-signs begin with the 
figure “3” to distinguish them from 


is located. The experimental stations at 
present in operation are:— 

P 3CO.—A. C. de Oliveira, c/o The 
Western Telegraph Co., Box 56, Funchal. 

P 3FZ.—J. Ferraz, Rue Ste. Maria 265, 
Funchal. 

P- 3GB.—G. de Bianchi, Quinta da Paz, 
Funchal. 

The station R31 ascribed in our issue of 
January 27th to Mr. H. T. G. de Freitas 
does not exist, and was inserted under 4 
misapprehension. 

o00c 
New Call-sign Allotted. 


G 2VS.—J. D. R. Hammett, 88, Fairlop 
Road, Leytonstone, E.11, transmits on 
and 175 metres. 

oo0oo093 
QRA’s Wanted. , 

G. 2BY, 2SE, 5UC, 5VO, 6BG, 6CR, 
6EE, 6MB, 6NC, 6ZZ, D 7BX, SMSG, 
U 1XAE, ANDIR. 

0000 
A Correction. 

We regret that on page 264 of our 
issue of February 17th the name of the 
owner of G 5XO was incorrectly spelt 
It should read “ Capt. I. A. Bratt, 24, 
Marriott Road, Barnet.” \ 


0000, 


Misuse of Call-signs. , 

Mr. R. H. Brown (510), 10, Coverdale 
Road, W.12, wishes to trace a? 
offender who is using his call-sign on 440 
metres and is believed to be located nea" 
Keighley, Yorks. 
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BROADCASTiNG FRENCH SENATE 
DEBATES. 
The French Government has been asked 


to consider the possibility of broadcasting 


debates in the Chamber and Senate. 
coco 


BERLIN'S HALF-MILLION. 
Statistics just issued show that Ger- 
many’s broadcast listeners holding licences 
now number 1,108,845.: Of these, half a 


million are in the Berlin area, 
0000 


TOKIO TEACHES ENGLISH. 

Lessons in English are an educational 
feature at the Tokio broadcasting station. 
Subscribers to the course receive printed 
copies of the talks so that they can follow 
the English spoken words of the 
instructor. i 
0000 


BROADCAST SOS MESSAGES. 
' The far-reaching appeal of broadcast- 
ing is shown by the returns just pub- 
lished by the B.B.C. concerning the trans- 
mission of ‘‘SOS’’ messages. The 
average number per month is 30, and of 
these 25 are generally successful, two are 
failures, and three show no known 
result. ; 
ooo0oo ` 


WIRELESS EXHIBITION, 1926. 
_ The wireless trade as a whole is to be 
invited to participate in the wireless ex- 
hibition to be held in the early autumn 
under the ices of the National Asso- 
ciation of Radio Manufacturers and 
Traders. 

_The exhibition will be held in the New 
Hall, Olympia, from September 4th to 
18th next, and it is hoped that sufficient 
support will be forthcoming to make it 

ughly representative of the British 

tadio industry. i 
0000 

PARIS ‘‘WIRELESS CHAMPIONSHIP.” 

A new sport has blossomed out in Paris, 
and a few days ago its exponents partici- 
pated in a contest for the first ‘‘ Wire- 
less Championship.” 

The tests applied were : (1) The picking 
up in five minutes of the greatest numbe: 
of stations, and (2) the obtaining of two 
foreign stations in the shortest possible 
time on a ‘‘word of command ” from the 
Judges. 

One of the winners (says The Wireless 
Trader) obtained six stations in less than 
five minutes, including two English ones, 
in addition to catching one “on the 
wing " that he was not seeking. 
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WIRELESS “ PUSH” IN CZECHO- 
i SLOVAKIA 


A Radio Recruiting Week has been 
organised in Prague for the purpose of 
stimulating popular interest in broad- 
casting. 


A 70-METRE AERIAL, The short-wave 
aerial, composed of copper tube, in use 
at the Bound Brook broadcasting station 


at New Jersey. Note the antenna coil 
half way up the aerial. 


AUSTRALIAN BROADCAST LICENCES. 


A recent computation of the number 
of broadcast licences held in the Common- 
wealth of Australia gives the figure as 
77,485. This represents 1.31 per cent. of 
the population. 


WIRELESS TO THE EAST, 

Europe has a new link with the Orient 
in a area inaugurated wireless service, 
controlled by the Societa Italo-Radio, 
between Italy and Egypt, Palestine and 
Iraq. 

P oo0ooo 
R.A.F. WIRELESS IN INDIA. 

Wireless experıments conducted by the 
Royal Air Force in the Delhi district 
have resulted in the establishment of 
communication with Perth (Western 
Australia) and Johannesburg. 

i e000 
AMERICAN WIRELESS REVENUE, 

The Radio Corporation of America has 
had to report a large drop in revenue for 
1925 as compared with that of the pre- 
vious year. The net earnings for 1925 
amounted to $5,737,206, whereas in 1924 
the corresponding figure was $9,503,442. 

l oo0oo0o 
TELEVISION AND WAR. 

A few days ago the Vossische Zeitung 
credited Senatore Marconi with the arrest- 
ing statement that in two years time war 
would be impossible owing to television. 
The famous inventor has issued an 
emphatic denial that he ever made such 
an assertion. 

0000 
MISSIONARY BROADCASTING. 

A broadcasting station which will be 
installed at  Akureiri, Iceland, for 
missionary purposes is being constructed 
by the well-known Highgate amateur, 
Mr. F. L. Hogg (G2SH). . . 

Operating on 200 metres, the transmitter 
will be used by Mr. Arthur Gook, a 
British missionary in Iceland, to establish 
touch with the remotest parts of the 
country. Attempts will also be made to 
relay British and American broadcast pro- 


ammes, 
gr ooo°o 


TENNIS PHOTOGRAPHS BY 
BELINOGRAPH., 

M. Edouard Belin, the well-known 
French wireless experimenter, scored a 
triumph at the conclusion of the Lenglen- 
Wills tennis contest at Nice. With the 
use of M. Belin’s apparatus photographs 
of the event were successfully telegraphed 
to Paris and were subsequently published 
in London. 

Although a land line was used on this 
occasion, M. Belin has also been success- 
fu! in the transmission of pictures by 
wireless. 


=. 
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WIRELESS WAGES IN CANADA. 
Canadian wireless operators are becom- 
ing restive, with a view to obtaining in- 
creased wages and improved conditions. 
The employers express a desire for a 
downward wage revision. 
oo0°0 


- RADIO WORLD'S FAIR. 

The next Radio World’s Fair, which 
has become an.annual event in America, 
will be held in the New Madison Square 
Garden, New York, from September 13th 

“to 18th inclusive. To use the words of 
the promoters, it will be “not only the 
largest but by far the. most interesting 
exposition, tracing ò` the tremendous 
development of radio that has ever been 
staged.” p g 

' 0000 


~ 


LOUD-SPEAKER ON EXPRESS 
TRAIN. 


Loud-speakers were installed 
in the dining car of the Cornish 
Riviera express which left 
Paddington yesterday morning. 
In addition, headphones were 
availabe in a first-class coach. 

The Great. Western Railway 
announces that this innovation 
has been introduced in order to 
make the longest non-stop run 
in the world an entertaining one 
for passengers. The apparatus 
used was similar to that em- 
ployed in the recent test be- 
tween Bristol and Cardiff and 
was constructed by Burndept 

Wireless, Ltd. 


oo0°0 


THE MONTE GRANDE 
HIGH-POWER STATION 


In connection with the illus- 
trated description of the high- 
power station at Monte Grande, 
Argentina, published in The 
Wireless World of January 27th, 
the Société Française Radio 
Electrique, of Paris, ask us to 
point out that they also con-° 
tributed in the construction of 
the station. 

This company furnished the 
four great masts, each nearly 


700ft. high. 


e000 


OFFICIAL WAVELENGTH FOR: 
- CANADIAN AMATEURS. 

Canadian amateur transmitters are 
jubilant over the Governmient’s decision 
to grant them the wavelength of 52.51 
metres for experimental work. The wave- 
length originally assigned, 120 metres, was 
sufficiently satisfying during the winter of 
1924-25, but the adyent of short-wave 
working last summer gave birth to discon- 
tent. 

In order to ensure that the new wave- 
length is adhered to, the Canadian 
Government stations at Ottawa have 
transmitted a series of calibration 
signals. 

All transmitting amateurs were re- 
quired to tune in these signals in order 
to facilitate the accurate calibration of 
their wavemeters. 
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WANTED: A WIRELESS SET, 


An appeal for a wireless receiver and 


loud-speaker for installation in a hall in 
a poor district of East London is made 
by the Rev. J. Ough, vicar of St. Jude’s, 


Bethnal Green, E.2. Contributions or ` 


portions of apparatus would be very 
acceptable. Pe : 
000 


TACKLING INTERFERENCE IN 
AME 


a . 


The interference bugbear in the Middle 


West of America is leading to the forma- 


tion of listeners’ organisations with the 


idea of suppressing the nuisance. 


One such 


rogramme for the elimina- 
orms of interference. In 


an ambitious 
tion of all 


particular, .a campaign is being waged 


SIR HARRY LAUDER LISTENS. 
of the famous comedian enjoying broadcast reception in the 
Marconiphone Showrooms last week, 


against single valve reaction setg. Street 
car noises are also being tackled, and in 
this connection the Indianapolis Street 
Railway Company has co-operated with a 
thorough examination and improvement 
of the system. 
0000 : 

WIRELESS OPERATORS’ “ SIX POINTS.” 

As arranged at the conclusion of the 
wireless strike, negotiations were opened 
last Monday between the Association of 
Wireless and Cable Telegraphists and 
the London and District Association of 
Engineering and Allied Employers. 

Six outstanding points regarding ser- 
vice conditions remain to be discussed. 
First, the operators ask for the con- 
currence of the Shipping Federation with 
any agreement made; secondly, they ask 
for an increase in the foreign service 
allowance. and, thirdly, that operators 


if agreement has not been 


e Broadcast Listeners’ - 


ody, 
Association of Tedtannpoltn. has prepared /~ The suggestion made by Mr. G. G 


A characterisiic picture 
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on passenger ships shall not be required to 
carry out duties other than those con- ~ 
nected with wireless. Point four urges 
that the operators should be paid their 
maintenance allowance direct instead of 
the money being paid into a common mess 
fund. The last two points are concerned 
respectively with annual leave and 
stability of employment. 

The wages question is also raised, and 
reached by 
March 3lst, the two sides have arranged 
that the whole matter shall be referred 
to the Industrial Court for settlement. 

s O 


BROADCAST WARNINGS TO SHIPS. 


Ammon, M.P., that, in view of the sub- 
marine M1 disaster, broadcast warnings 
should be issued to merchant ships when 
submarine exercises are taking 
place, has evoked a reply from 
the Admiralty. The Board con- 
siders that in the majority of 
cases such warnings would 
unnecessary, but it has been de- 
cided that in special circum- 
stances steps will be taken to | 
broadcast warnings through the 
Post Office station’ nearest the 
area affected. 


| 
| 
| 
i 
| 
i 
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0000 i 
BARCELONA'S. NEW .BROAD- 
CASTING STATION, 

The official inauguration of 
the new Barcelona broadcasting 
station, one of the most. powerful 
in Europe, took~place on Thurs- - 
day last. EAJ1 is situated on 
the top of Tibidabo, 1,745 ft. 
high, a position which should be 
of material assistance in extend- 
ing the range of the station. The 
wavelength of the new station 
is 325 metres. 

0000 

“OSCILLATORS BEWARE 


The Post Office Engineering 
Department, we understand, has 
ordered a specially constructed 
and equipped motor car which 
will be used in an endeavour to 
combat the oscillation nuisance. 

Fitted with a direction-finder 
and frame aerial, the car w! 
patrol the London areas 10 
which oscillation is most noticeable. 
oo0oo0oo0 


BROADCASTING AND THE IDEAL 
HOME, 


Several exhibits of special interest to - 
the broadcast listener are on view at the_ 
Ideal Home Exhibition, which opened 
yesterday (Tuesday) at Olympia. 

Between p.m. and p.m. every 
Tuesday and Saturday the London pro- 


‘gramme will be actually broadcast from 


lympia. The exhibition closes on 


Saturday, March 27th. 


A CORRECTION. 

In the advertisement of Messrs. The 
British Glowlamp and Valve Co, appear- 
ing in this issue the working anode poten- 
tial of the valves which they repair 1s 
given as 70-100 volts. This should 
actually be 20-100 volts. | 


Si 
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A STABLE H.F. RECEIVER. 


Practical Tests with a Balanced H.F. Circuit. 
By E. J. MARTIN. 


VEN with the best of aerials one or more stages of 


H.F. amplification is desirable for long-distance. 


and loud-speaker reception on the B.B.C. wave- 
lengths. The most commonly used system is the tuned 
anode method of H.F. coupling, but this suffers from 
many disadvantages. To maintain such a set at its most 
sensitive condition, when searching for weak stations, that 
is, Just short of oscillating, three controls must all be 
moved simultaneously, as. they aye all dependent upon 
one another ; this type of set is also liable to re-radiate if 
mismanaged. | | 
The solution of these faults is some form of balanced 
©- H.F. circuit. The most 
commonly used circuit of 
this type is the Hazeltine 
‘< Neutrodyne,” but the 
circuit to be described, 
though not commonly used 
in this country, has some 
advantages over the 
‘" Neutrodyne.’’ 
Briefly, the set to be de- 
scribed’ in this article was 
built to conform to the 
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Fig. 1.—Method of neutralising 
adopted in the receiver. 


following conditions :— 

(1) To be sensitive and selective. 

(2) To be non-radiating.. 

(3) To be easy to adjust ; #.e., the three controls which 
the set possesses are to be entirely independent.of one 
another. 

The method of neutralising is shown diagrammatically 
in Fig. 1, while the complete circuit is shown in Fig. 2. 

Here, in Fig. 1, T, is the tuned input circuit (con- 
sisting of the inductance L, and condenser C,), T, the 
tuned output, and C, the effective capacity between grid 
and plate of the valve. Neutralisation of C, is accom- 
plished by the coil L. very closely coupled to L,, and 
the neutralising condenser Cy. 

The grid-plate capacity C, is neutralised when 

Ca Io L, L, N, 


— — 
SS 9 on 


Cc. M VL, N. 


Fig. 2.—Complete circuit diagram. 


14 


where M is the mutual inductance between L, and I., 
and N, and N, are the number of turns respectively in 
L, and Le. This neutralisation is quite independent of 
the wavelength. | 

One advantage of this method of neutralisation is that 
the neutralising device has nothing to do with the tuned 
output of the H.F. valve: this means, that any sort of 
coupling may be used between the H.F. valve and the 
detector. In Fig. 2 an H.F. transformer having an 
untuned primary and a tuned secondary is shown: this 
was used mainly to obtain greater selectivity. Tuned 
anode coupling is simpler and gives very good results. 
When the neutralising condenser is correctly adjusted, 


L, 


Fig. 3.—Reinartz method of applying reaction to the H.F. trans- 
former. 
variations in the tuning of the aerial circuit will not 
affect the tuning of the H.F. transformer. 

Reaction is applied from the detector on to the H.F. 
transformer. A fixed reaction coil is used, and control 
is obtained by means of the ‘‘ throttling condenser ” C, 
and the H.F. choke H.F.C,. This method of control 
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Note the relative positions 
of the aerial coil (vertical) and H.F. transformer (horizontal). | 


Riar view ef the experimental layout. 


does not upset the tuning of the H.F. transformer at 
all, and does not seem to alter very much with the wave- 
ingth. When C, is at its minimum, the set is a long 
vay off the point of oscillation due to the H.F.C,. 

The Reinartz method of control, shown in Fig. 3, 
may be used instead, and this again gives a reaction 
control that does not interfere with the tuning of the 
set: if this is used, the number of turns in the reaction 
coil must be increased. 

If the same H.T. battery is used for all three valves, 
there may be a certain amount of interaction between the 
H.F. valve and detector ; this may be nullified by putting 

B 23 


340 


A Stable H.F. Receiver.— 


in an H.F. choke, H.F.C.,, and fixed condenser (0-001. 


mfd.) in the plate circuit of the H.F. valve, as shown in 
dotted lines in Fig. 2, + | ee ™ 

A few constructional details may now be given. L, 
and L, are wound on as one winding, with a tapping 
for the earth connection. L, consists of 50 turns, and 
L, of 35 turns, of No. 22 S.W.G. enamelled wire on a 
gin. diameter former.. L, is tuned by a 0.00025 mfd. 
square law variable condenser. The secondary, I., of 
the H.F. transformer consists of 60 turns of No. 22 
S.W.G. enamelled wire on a 4in. diameter former, and 
the reaction coil R is wound on the same former, spaced 


Fig. 4.—Tapping points on the aerial coil and HÆ. transformer 
f windings. i 


łļin. from the end of the secondary, and’ consisting of 
25 turns. : 
~The untuned primary L, consists of 25 turns of No. 26 
S.W.G. D.C.C. wire, wound on in a bunch between 
the secondary coil and reaction coil. The secondary coil 
is tuned by a 0.00025 mfd. square law condenser, and 
the ‘‘ throttling ° or reaction condenser has the same 
value, oS 
The H.F. chokes may very well be those manufac- 


tured by Lissen, Ltd., or, for the B.B.C. wavelengths, 


may consist of 150 turns of No. 26 S.W.G. wire on a 
3in. diameter former. A really good low-frequency 
intervalve transformer should be used. 

` A special H.F. valve with a high amplification factor 
should be used. It will be noted that the grid of the 
H.F. valve is connected to L.T. — : the filament end of 
the grid leak on the detector valve is connected to the 
sliding contact of a potentiometer P connected across the 
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L.T., to eliminate possible overlap of reaction. The 
L.F. valve, which should be a power valve, has a suit- 
able grid bias battery. All valves have separate H.T. 
taps. | ee 

The neutralising condenser consists of one fixed and 


The various 


Layout of componenis in the experimental receiver. 
components will be readily identified with the symbols of the 
circuit in Fig. 2, 


‘one moving plate. This may be adjusted. as follows: 
The reaction condenser is increased until the set oscil- 
lates. With the neutralising condenser at minimum a 
weak station is tuned-in. It will be found that altera- 
tion of G, (see Fig. 2) will alter the tuning of C, ; leav- 
ing C, fixed, the neutralising condenser Ca should very 
slowly be increased until alteration of C, no longer alters 
the tuning of C,. The H.F. valve is then properly 
neutralised. The effect should be ttied of reversing the 
connections to L,, as one way usually works better than 
the other. . 

The general experimental layout of the set may be seen 
fròm the photographs. The H.F. transformer must be 
spaced at least 8in. from the aerial coil, and must be at 
right angles to it, to eliminate magnetic eoupling. The 
wiring must be well spaced, and everything done to avoid 
stray capacities. - 

Such a set, when properly adjusted, will be found to 
be exceedingly satisfactory : sensitive, selective, easy to 
adjust, and free from distortion. 


TIME IN ALL PARTS OF THE WORLD. 


The following table will be of nse to those who wish to compare tha 
time in the principal cities of the world with Greenwich Mean Time. 


The times given below correspond with noon G.M.T. :— 


- . Longitude. l Longitude. Longitude. 
Adelaide....... 138.35 E. 9.30 p.m. Constantinople.. 28.55E. 2.0 p.m. (E: European). Pekin. ......... 11624E, 80 p.h. 
Athens ........ 23.45 R. 2.0 p.m. te Furopean).. Copenhagen.... 12.95. 1.0 p.m. (C. Suropean). Perth (W.A.) ... 115.52 E. 80-p.m. 
Auckland (N.Z.) 174.48 E. 11.30 p.m. (N. Z. Mean Dunedin ....... 170.30 E. 11.30 p.m. . Philadelphia 75.39 W. 7.0 a.m. (E. American). 
Time). Havana ....... 88.22 W. 6.0 a.m. Que ERS 7112W. 7.0 am... 
Amsterdam .... 4.55 F. 12.20 p.m. Hobart ...,..... 147.21 E. 10.0 p.m. io de Janeiro . 43.12W. 9.0 am. Zone W.ir 
ngko 100.30 E. 7.0 p.m. (7th Zone E.). Hong-Kong .... 114.12 E. 80 p.m. = Rome. ......... 12.28 E. 1.0 p.m. (C. European) 
Batavia ..... 106.50 E. 7.0 p.m. (7th Zonc E.). Honolulu ...... 157.51 W. 1.80 a.m. . San Francisco .. 122.26W. 4.0 a.m. (Pacific) 
Berlin ......... 13.25E. 1.0 p.m. (C. European). Leningrad ..... 30.15 E. 2.0 p.m. (E. European). Singapore ...... 103.51 E. 7.0 pm 
Bombay ...... _72.54E. 5.30 p.m. Lima.......... 77.02W. 7.0 a.m. Stockholm ..... 18.05E. 10 p.m. (C. European} 
Brisbane ...... 160.80 E. 10.0 p.m. Lisbon ........ 9.07 W. 12.0 noon (W. European) Sydney ........ 151.12 E. 100 pm. 
Brussels ....... -4.22 E. 12.0 noon (W. European) Madrid ........ =- 3.43 W. 12.0 noon (W. European) okio.......... 138.45 E. 9.0 pym. 
Buenos Aire- ... S&20W. 8&0 a.m. , Mauritius ...... $7.35 E. 40 p.m. : Torento........ 79.20W. 7.0 am. (F. American) 
Callao ......... 77.04W. 7.0 a.m. (F. American). Melbourne ..... 14.02 E. 10.0 p.m Valpexaiso...... TIAOW. 7.0 a.m. 
Cairo... ee... 31.15F. 2.0 p.m. (E. European). Montreal ...... 73.34W. 7.0 a.m. Vancouver ..... 123.05 W. 4.0 a.m. (Pacific). 
Calcutta .... .. 88.20 F. 6.0 pm. Moscow ....... 37.37 E. 20 p.m. (E. European). Vienna ........ 1622E. 1.0 p.m. European). 
Capetown .... . 1825 E, 20 p.m. New York...... 74.01W. 7.0 a.m. (E. American). Washington .... 7701W. 7.0 a.m. (E. American). 
Chicago ..... . 87.40W. 6.0 am. (C. American). Oslo ..... , +. 10.408. 1.0 p.m. (C. European). 
Colombo ...... 70.56E. 6.30 p.m. Paris .......... 2.20 E. 12.0 noon (W. European) : 
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a = Latest Products of the Manufacturers. 


THE “LOWFORMA” INDUCTANOE © MELLOWTONE AERIAL REACTION 


y FRAME, 
ili : a i A simple method for interchanging 
san ortagilitate, the constraction of ait- tuning coils is obtained by the uso of a 
Clackson, tia 119. Fleet ‘Street. * Mellowtone’"' aerial reaction unit, a 
"> ? 5) . . i 
London, E,C.4, are producing an ebonite eo na ari Radiotelephone 
’ 7) 


Brettell | Lane 


former consisting of a number of rods 
supported by end discs. The rods on 
which the wire is to be wound are svit- 
ably threaded so that a turn-to-turn 
spacing is obtained equal to the pitch of 
the. thiead. The supporting rods measure 
6in. in length and will accommodate 120 
turns with a mean diameter 3jin. A 
wider turn-to-turn spacing is produced 
by winding in alternate slots, so that, if 
necessary, heavy gauge wires may be 
used. 

For constructing a receiving inductance 
No. 24 enamelled covered wire will prob- | 
ably be found most suitable, and the 
turns can, of course, be arranged to form 
a loose-coupled winding. To prevent the 
supports sagging, an ebonite ring is 
placed centrally in the winding. Although 
it is intended that the former should be 
used in the form supplied, the reader is 
reminded that if it is cut down to nearly 
half the present Jength so as to accom- 
modate about 70 turns, the ratio of length 
to diameter will be improved, and it will 
serve as a useful former for constructing 
the inter-valve high-frequency trans- 


Works, Stourbridge. 


Tho unit consists of both aerial induct- 
ance and reaction coil carried on a four- 
pin mount so that it may be connected 
in the receiving circuit by insertion in a 
standard valve holder. The usual two- 
coil holder is thus dispensed with. The 
windings are carried in grooves, and 
although this form of construction does 


The “ Lowforma" for the construction of inductances with air spaced turns. 


not produce a coil with minimum losses 
it must not, be overlooked that. little. 
purpose. is served in building a cumber- 
‘some coil of minimum resistance when it 


formers of a neutrodyne receiver, whilst 
it is also suitable for -the construction of 
the small inductances required when 
building a low power transmitter. 


The Mellowtone 
intended to replace the usual 


is to be connected in an aerial circuit 
possessing a resistance value far in ex- 
cess of the coil. Thus little would be 
gained as regards signal strength when 
the’ unit-is replaced by coils of low-léss 
design. The compact winding, moreover, 


® produces a comparatively small external 


field and thus interaction with other 
tuned circuits is limited. | 

The unit is strongly built, is inexpen- 
sive, and smooth reaction adjustment can 
be obtained. 


aerial reaction unit is 
two coil 
holder for aerial tuning 
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and diagrams. Published by Dunod, — 
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“ Radio-Frequency Resistance and In- 
ductance oť Coils used in Broadcast Recep- 
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Groot. Pp. 18 with 19 illustrations and 
diagrams. Published by the Department 
of Commerce, Bureau of Standards, 
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“The International Amateur Radio’ Call 
ook ’’ (Nov. 1st, 1925), edited by C. A. 
Service and A. L.. Budlong, of the 
A.R.R.L. Pp. 62. Published by Inter- 
national Call Book Co., Hartford, Conn., 
U.S.A., price 50 cents. 
£ 0000 
“Svenska Radioklubbarnes Förbund, 
Arsbok; 1925.” containing a list of 
Swedish wireless societies. Call signs and 
particulars of Swedish amateur trans- 
mitters and other useful information. Pp. 
142, published in „Stockholm, price Kr.2. 
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of envelopes containing diagrams and in- 
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2s. 6d. each. . 
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Secretaries of Local Clubs are invited to send in for publication club news of general interest. 


That Ubiquitous Echo. 


Freaks played by echo in the broad- 
casting studio were among the points 
raised by Mr. J. H. A. Whitehouse, a 
B.B.C. engineer, in his lecture before the 
Muswell Hill and District Radio Society 
on February 10th. In one studio an 
oscillograph record showed that an echo 
travelled round the walls 15 times. 

Echo effects had always provided a 
problem for research, said the lecturer, 
and the present draping arrangemente in 
the B.B.C. studios were the result of 
three years’ careful investigation. 


The malcontents who are among the / 


first to telephone to Savoy Hill when a 
breakdown occurs would have been in- 
terested to hear the lecturer’s description 
of how the down lead on the Selfridge 
buiiding had recently to be replaced 
during a gale. ‘The short period of delay 
was covered by the announcement : 
‘‘There has been a slight mechanical 
breakdown ’'! 

Hon Secretary : Mr. Gerald S. Sessions, 
20, Grasmere Road, Muswell Hill, N.10. 
0000 

Teignmouth Society’s Rapid Growth. 

The new wireless society formed at 
Teignmouth, Devon, on February 11th, 
with a starting membership of 80, is 
rapidiy extending its appeal. 

Within a week of the inaugural meeting 
the membership had increased to 114! 

The hon. secretary is Mr. A. L. Rose, 
Leicester House, Teignmouth. 

. 0000 
Reed Type Ear Pieces. 

Despite the inclemency of the weather 
a large number of members of the Totten- 
ham Wireless Society gathered on 
February 17th to hear a lecture given by 
Mr. Lucy, of Messrs. S. G. Brown, 
Ltd. Š 
The development of the reed type ear 
piece was first dealt with, two interesting 
exhibits being the earliest and latest 
examples of this type. 

Several mechanical methods of obtaining 
amplification were explained, and a long 
and interesting discussion ensued on the 
operation of the ‘‘Crystovox.” 

Hon. Secretary : Mr. A. G. Tucker, 42, 
Drayton Road, Tottenham, N.17. 


0000 
A Trigger Circuit. 

A three-valve receiver, cata laa a 
“ Trigger ” circuit, was described by Mr. 
R. Kirlew, A.M.I.M.E., in his recent 
lecture before the North Middlesex Wire- 
less Club. 

Designed to give purity in the recep- 
tion of broadcasting, the set is arranged 
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_ All photographs published will be paid for. 


so that the first valve exercises an ex- 
tremely fine control of the potentials ap- 
plied to the detector. Only about 9 volts 
are put on the anode of this valve, a 
higher potential necessitating the use of 
grid bias without improving results. The 
principal drawback to the design seemed 
to be the rather heavy plate current re- 
quired, but the purity of results was 
amply demonstrated at the club’s recent 
loud-speaker competition. 

This evening (Wednesday) Mr. A. L. 
Kirke, of the _B.B.C., will lecture on 
‘Selectivity in Simple Circuits.” All 
interested are cordially invited to this 
meeting, and members are asked to bring 


friends. 


Hon. Secretary’: Mr. H. A. Green, 100, 
Pellatt Grove, Wood Green, N.22. 


oo00 


Modulation and its Control. 


“ Difficulties of Broadcasting from my 
Point of View” was the title chasen by 
Mr. Bird, Chief Engineer of the Man- 
chester Broadcasting Station, for his ad- 
dress to members of the Manchester Radio 
Scientific Society on February 10th. 
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FORTHCOMING EVENTS. 


WEDNESDAY, MARCH 3rd. 


Institution of Electrical Engineers, Wire- 
bese Section, At 6 p.m. (Light Refresh- 
ments at 5.30). At the Institution, 
Savoy Place .2. Lecture: “The 
Directional Recording of Atmospherics,” 
by Mr. R. 4. Watson Watt, B.Sc. 


i (Eng.). 
: «Tottenham Wireless Society. At 8 p.m. 
: t 10, Bruce Grove. Lecture: ‘* Photo- 
gra hing Radio Sete,” by Mr. Taylor. 
Muswell Hill and District Radio Society. 
At 8 p.m. At St. James's Schools, 
AA Sale and Exchange 

vening. 


ng 

Edinburgh and District Radio Society. At 
117, George Street. Business Meeting 
a stions Evening. 

Barnsley and District Wireless Akeocia- 
tion, At 8 p.m. At 22, Market Street. 
Discussion: “Cause and Remedy of : 
Diatortion.” : 

4At 8.30 3 


Green. 


North Middicsex Wirelcss Club. 
p, At Shaftesbury Hall, Bowes Park. 
in aay tie o7 spas is 
cuits,” by r. ; irke, of the 
B.B.C. 
THURSDAY, MARCH 4th. 
Golders Green and Hendon Radia Society. 
— 8 p.m., At the Club Houte, Willi. 
field Way. Lecture: " Rectified H.T. 
Supply.” by Mr. H. N. Ryan (5BV). 


FRIDAY, MARCH Sth. 

Sheffield and District Wireless Society. At : 
7.30 p.m. At the Department of 3 
epee Seience, St. George's Square. s 
Elementary Lecture {5): " Simple Valce 
Circuits.” . 

Inland Revenue Radio Society. At Somer- 
scet House. Talk and Demonstration: 
fee Neutrodyne,” by Mr. H. Vigurs, 


MONDAY, MARCH 8th. 


Swansea Radio Socicty. Lecture: "Care 
and Maintenance of Accumulators," by 
Mr. Morgan, of Messrs. Morgan Bros. 
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Mr. Bird spoke of the effect of modu- 
lation and of how, with certain forms 
of music, it- was necessary. to reduce the 
modulation of particular portions to avoid 
overloading the transmitter and causing 
distortion, SO 

Arrangements are being made for 3 
party of members to visit 2ZY. 
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Theory and Practice. 


A talk on ‘‘ General Radio Theory and 
Practice” was given before the South 
Manchester Radio Society on February 
Sth, the speaker being Mr. J. Baggs, of 
the Manchester Radio Scientific Society. 

Mr. Baggs dealt at some length with 


the capabi.ities of crystal receivers, and 


later, on the question of valve reception, 
discussed the relative cigar of grid 
and anode rectification. uch in- 
terest was shown in a series of graphs 
which demonstrated the performances of 
different loud-speakers. 
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Short Waves and the Amateur. 


The story of the amateur’s fight for 
recognition and his subsequent triumphs 
formed the main theme of Mr. Wy. 
Williamson's lecture on ‘‘Short Wave 
Work ” before the Grimsby and District 
Radio Society on February 9th. 

The speaker affirmed his belief that the 
present efficiency in short-wave work was 
due to the amateur, who was first given 
the supposedly ‘‘ hopeless ’’ ultrashort 
wayeband, and had shown that mar- 
vellous results could be obtained using a 
microscopic fraction of the power em- 
ployed by the great commercial stations. 

Practical information was given on the 
construction of low loss coils, and in the 
ensuing discussion the lecturer answered 
many questions upon which the members 
had been in doubt. 


Hon. Secre Mr. W. Markham, 
104, Torrington Street, Grimaby. 
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How Valves are Made. : 

An insight into the mysteries of valve 
manufacture was gained by members of 
the Inland Revenue Radio Society on 
February 19th, when Mr. Davies, of the 
General Electric Company, delivered an 
illustrated lecture on the subject. 

All the stages of manufacture and 
testing were carefully dealt with, the 
rocesses being made clear by means of 8 
arge number of siides and exhibits. The 
valves so described ranged from the small 
dull-emitter receiving types to the big 
water-cooled 10-kW. type. ; 

Hon. Secretary: Mr. W. J. Tarnag 
eR Room C2, York House, Kingsway, 
W.C.2., 
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PIONEERS OF WIRELESS. 


By ELLISON HAWKS, F R.A.S. 


. 
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9 —Early Suggestions for Communication by Wireless. 


ie LARGE number now interested in the most 
A modem developments of wireless,” Sir Oliver 

Lodge has said, ‘‘ will have but little idea— 

perhaps none at all—of the early work, in apparently 
diverse directions, which preceded and made such de- 
velopments possible. 
authorities in wireless telegraphy and know nearly all 
that can be known about it can hardly know the early 
stages quite as well as those who have lived through the 
' nascent and incubating period. Only those who have 
survived the puzzled and preliminary stages of a dis- 


covery can fully appreciate the contrast with subsequent 


enlightenment.” 

To-day we too easily lose sight of this early work of 
the pioneers, and pay no tribute to those who, by their 
researches, have made possible the achievements of the 
present. In this connection one wonders how many of 
_ the hundreds of thousands of those who listen to broad- 
cast each night have heard of S6mmering, an investigator 
who in the early part of the nineteenth century studied 
electricity and made what ‘was probably the first serious 
suggestion of wireless telegraphy. , 


A Sixteenth Century Suggestion. 

We say ‘‘ serious ’’ because an earlier suggestion for 
communication without wires was made by one Famiano 
Strada, an Italian Jesuit and historian who lived 1572- 
1649. Strada announced a fantastic plan to use ‘‘ two 
Needles of an equal length and 
bigness, being both of them , 
touched with the same Lode- f 
stone. Then let the Letters of 
the Alphabet be placed in the 
circles in which they [the 
needles] are’ moved at the 
Points of the Compass under 
the Needle of the Mariner's 
Chart.- Let the Friend that 1s 
to travel take one of these with 
him, first agreeing upon the 
Days and the Hours wherein 
they should confer together ; 
at which time, if one of them 
move the Needle, the other 
Needle will move by sympathy 
on to the same Letter in the 
other instantly, though they are 
ever so far distant. And thus 
by several Motions of the | 
Needle to the Letters, they may 
easily make up Words or Sense 


Which they have a mind to ex- 
press. *’. 


| ree 


And even those who are high. 


8. Th. Von Sémmering. 


Needless to say, this wonderful suggestion for a very 
convenient and universally useful piece of apparatus Was 
nothing more than the figment of a fantastic imagination l 

As early as 1729 experimenters gave some attention to 
endeavouring to use frictional electricity—the only form 
then known—for the purpose of communicating at a dis- 
tance. In that year Stephen Grey found that pack-thread 


or twine could be made to conduct electricity. He even 


succeeded in producing motion in light bodies at 2 dis- 
tance of 666ft., the object of the experiment being to 
ascertain the greatest distance to which the electric force 
could ‘be transmitted. , 


Earth Return Circuits. 

Grey also discovered that metallic. wire would conduct 
electricity, and he deserves our tribute for his pioneer 
work, which must have been carried out under serious 
difficulties, for at the time of his experiments there were 
no means of storing up electricity, the Leydefi jar not 


being introduced until about 1745. 


In studying the history of electricity, we find that in 
their experiments several of the early workers appear to 
have used only one wire, employing the water of a river 
or the earth itself as a return to complete the circuit. 
Winkler of Leipsic seems to have becn one of the first 
to do this (July 28th, 1746) when he included the River 
Pleisse in his circuit.! T.ater in the same year he suc- 
cessfully transmitted over a distance of two miles, with 

the earth as a return circuit. It 

og is Interesting to note in passing 

| that for these experiments he in- 

sulated his wires with baked 
wood. 

Whilst these and other similar 
experiments are very interesting 
—and must be mentioned, as 
they are the first records we 
have of the transmission of the 
electric current without wires— 
it is to be pointed out that they 
were not conducted in connec- 
tion with any research in wire- 

less telegraphy, but with a view 
to determining the speed at 
which the electric current 
travels Incidentally, it may be 
remarked that the experimenters 
came to the conclusion that 
the velocity is instantance- 
ous.” # 


al 1 Encyclopaedia Britannica (1810), 


p. 59. 
7 Ibid , p. 736. 
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Pioneers ot Wireless.— 


lt was not until ninety years later that the ‘‘ earth- 
was used in connection with telegraphy. In 
electricity had made great progress. 
Current electricity had been discovered (in 1800) by 
Volta—as we have already seen—and attempts were 
being made to use the new force for communication 


return ”’ 


the meantime, 


between distant places. 


Even at the outset efforts were directed to discovering 
a system that could be employed without wires. 
an eminent German scientist named Sdmmering, who was 
experimenting with a form of telegraph, was the first to 
suggest using water in place of wires to conduct the 
He found that if each 
wire were interrupted by a tub of water, the current com- 


current for telegraphic purposes. 


SaKiey, Birmingham. 


(P pooner Pe January 27th.) 

razil: 1AB, 1AC, 1AG, 1AF, 1IC, 
1IG, 1IN, BAK, 5AB, 2AF, SQ1, RGT, 
AABZ. Argentine : "AFI, BG8, DG2. 


Canada: 1AR, 1AK, 2AX, 2BE, 2FO, 
3FC. Cuba : 2MK, NVE. New Zea- 
land: 2XA, 3BR (?), 4AG, 2AQ. 


Philippine Islands: 1CW, 1HR, 1HV, 
NAJD. South Africa: A3B, A3E, A4S, 
A6N. Australia: 2CM, 3EF, 3X0, 2YI, 
5BG, 6AG. Porto Rico: 4JE, 4SA. 
U.S.A. : 4DM, 4FC, 4FM, 4IT, 4RM, 
4TV, 5 W, AWK, 9AJJ, 9WMJ, 
9BPB, FF, 9GX, '9KWV. China: 
FI 8LBT, GECQ (Hong Kong). Various : 
X GBI, X 2BG, GHA, SGT, SGC, 
AVLS, ANF, P 3FZ, PE 62K. 

B. and F. Smith. 

(©v-1 Grebe and Reinartz.) 


Amersham, Backs. 


January 23rd, 24th, 3lst. 

reat Britain : OKF, 2RW, 2SZ, 2XV, 
5DA, 5HS, 5WV, 6DW, 6ME. U.S.A.: 
1A0F, _1APL, 1ARN, 1AYL, 1BDX, 
1BGC, 1CPQ, 1CRE, IGA, 1HJ, 1KC, 
2AES, 2AG, 2AHK, 2AHM, 2AIM, 
2AMJ, 2BM, 2CFT, 2CLG, 2CNS, 2KG, 
2NZ, OPP, 3AHA, 3BIT, 3BWT, 
3CAH, 3DH, 3MW, 3PS, 3XI, 320, 
4AAH, 4SI, 5ACL, 5ADL, 5FC, 5YD, 
8ATV, 8BUY, 8CAC, 8VX, 9BJK, 
9EJI, 9WO, ZT. Holland : OKH, 
OMS, OTH, 2PZ. Belgium : S5, U3, 
Z1. France: 8NN, 8NS. New Zea- 
land: 2XA. Brazil: 1AC. Canada: 
1DD. Italy: 1GW. Various: EG EN, 
Wve K 


(On 35-45 metres.) (G 2BMM). 
Burnley, Lancs. 


(December 21st-January 21st.) 

U.S.A.: 40M, 4JR, 4RM, 
5ACL, 5AHP, SJF, 5UX, 5ZAI, 6AT, 
60], 9BHT, 9BMD, 9CJW, SONG, 
9DXJ, QEJI, 9ZA, 99X. Australia: 
2CK, 2CS, 2TM, 2YI, 3BD, 3BQ, 3EF, 
SGN, 35KB, 3X0, 4AN, 5BG, 5BR, 5DA, 
6AG. New Zealand: 2AC, 2AQ, 2X4, 
4AA, 4AC, 4AV, KFUH. South Africa: 
A4Z, AGN. Philippine Islands: 1AR, 
IDNA, 1HR. Brazil: LAB, 1AC, 1AE, 
1AN, 1AP, 1IA, 1BO, 2AF, 5AB, 6QA, 
5Q1. Argentine : AF 1, BAI, FH4. 
Porto Rico: 4JE, 4KT, 4SA. Miscel- 
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pleted the circuit without interruption exactly as before. 


same tub. 


In 1811 


Galls Heard. 


Extracts from Readers’ 
Logs. 


° 
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laneous: Y HBK, M1AA, BE BER, 
FI 8QQ, LA1A, CSOK1, C1AR, 
C 1DJ, C 3KP, CH 2L0O, NRL,. CRL. 
W. H. Dyson. 
(20-60 metres.) (Ov-0 Reinartz.) 


Harborne. 


Australia: 2RJ, 2YI, 3KB, 3QH, 
3BQ, 5BG, 3CH, 3X0. New Zealand : 
1AX, 3AF, 4AH, 2AQ, KFUH. Guam: 
NPN. Alaska (2); WVC. Argentine: 
AA8, FA4 FH4. Uruguay: JCP. 
Brazil: 6GF, 1BC, 1AQ, 1AY, 1AH, 
1AR, 2AB, 2AJ. America: 5ACL, 
5AGN, 5AHP, SASP, 5ATX,. SEW, 
5GF, 5JF, 5MI, 5UK, 5UX, 6AED, 
64MM, 6BLS, 6CGW, 60B, 60I, 7DF. 
Honolulu: HU WYI. French Indo- 
China: FI8LBT, HVA. Philippine Is. : 
NEQQ, NEGG, 'NIPM. Japan : J 1PP. 
Various : Q 2BY, P1AR, P3FZ, P3CO, 
P 3GB, EG EH, C 8AR, ANF, WYV, 
OCA, 5RF. T. 8. Calder. 


(O-v-1) receiver. 


Bedford. 
(December, 1925.) 
U.S.A : 1FU, 1YB, 1AAO, 1ZA, 


1ZA0, 1CH, 1UK, 1XA, 1AIU, 1BL, 
1AHL, 1ZL, 1BC, 1ACO, 1NN, 1CAB, 
1AV, 1ALL, 1CAL, 1AI, 1BIT, 1KAI, 
1BSD, ICNP, 1CMP, 1BA, 1HN, 1RD, 
1AD, 1HJR, iHJ, 1SJ, 1GA, 1CH, 1NO, 
ICN, 1AIU, 1AOF, 18A, 14H, 
QNTI, 2UK, 
2UK, 2API, 2AR, 2XZ, 2AG, 21P, 2NN, 
2BWC, 2AES, 2AKB, 2GP, 2NTI, 2AR, 
2RD, 2ATR, 2AI, 2LZ, 2RTU, 2AWF, 
1CYX, 2AGO, 
2A1S, 2BM, 
ZATI, 3TN, 


2CO, 2BVA, 2CC, 2RS, 
3HW, 3CJ, 3A, 3LU, 
3BMZ, 3PS, 3HG, 3XP, 3IM, 4AC, 
4RM, 4RR, 5BK, 5WB, 5YD, 5DA, 5PH. 
SER, 5JF, 5ACL, 5JF, 6NA, 6LS, 7NPB, 
721. TAK. TUG. 7NE, 70K. 7VX, 7ST, 
BALY, 8RF, 8DGJ, 8DGO, 8DAA, 8AZ, 


Sommering soon found, however, 
ceased when both wires were dipped into the same tub. 
As a matter of fact, had he been able to use a more 
delicate instrument for recording the signals, he would 
have noticed that a minute current did actually cross the 
water, even when both wires were introduced into the 


IZT, 
2BR, 2QB, 2ANM, 2BRB, 


3AMJ, 2CXL, 2AOF, 


that the signals 


As two separate bodies of water are not often to be 
found together in natural conditions, Sömmering be- 
lieved his suggested method to be impractical, and dis- 
continued his experiments in this direction. 

Although Sömmering’s system had only a brief hfe. 
it was the earliest practical method proposed for wireless 
communication, and as such deserves special notice. 


8MC, 8JQ, 8JM, 8BQ, 8KSC, 8BSO, 
8DW., 8BDH, 8DI, 8DAA, 8RR, 8DRS, 
SSE, 8RV, 8BAWU, 8JM, 8CC, 8BWW, 
SJY, 8CQ, 8AXO, 8BR, SCF, 9BH, 
9DNG, SBF, 9EJI, 9ZA, 9DYY, 9AL, 
YST, SCIP, NRDM, WIR, WIZ. Can- 
ada : 20D, AAR. Australias 2LG, 2L0, 
SKB. New Zealand : 2AC, 4AC. Porto 
Rico: 4SA. South Africa : A4Z, OSI. 
Palestine: PE 6ZK: Ireland : Gl "OML. 
Japan: 2PP, 2PR. Brazil: 14B. Ar- 
gentine : AA2, ABU. Russia: RRP, 
RAK. Germany: 4LV, POF. Scan- 
dinavia: SMYU, STTS, SMZS, 2LP, 
SMTN, LA 4X. Belgium : S4, v2, P7, 
4R, J9, S3, 8K, 4RS. Italy : 1BH, 1BD, 
IRM, 1NO, IMT, 1AU, 1GN, 1GT, 1B8, 
FC, IMA," 1BB, "4ED. Holland : 2PZ, 
PCLL, NAB, 10KS, 10WB, 10MS, 10BL, 
10II, 12BB, PB2. Great Britain : 2LZ, 
2IT, 2KW, 2EC, 2GU, 2ZF, 2XZ, 2FM, 
ORB, SFS, ‘BNF, 5SK, 51K, 5XY, SSI, 
5UQ, 5HS. 5XO, 5MA, 5AX, 6YQ, 6BD, 
6VP, 6HB, 6YU, 6QB. France : aTUP, 
8DK, 8RR, BIN, BIK, 8KIR, 8XH, 8VX, 
8EU, SRBP, 8CQ, 8BU, 8HU, 8PEP, 
82M, 8RDP, 8JK, 8VO, 8IX, 8RZ, 8PK, 
SKGZ, 8NJD, 8VO, 8WOZ, 8PKX, 
8LDR, 8DGS, 8AWI, aDI, 8HM. Un- 
known : GB 4K, KPL, 4L, IKU, 1CW, 
4SEEA, R 8GN, 5P, W 8HC, F STII. 
S. Williamson (G 2ACT). 
(0-v-1) on 26-50 metres. 


Leigh, Lancs. 


(January ord to 3lst.) - 

U.S.A. : 1BLB, 1BZ, UCRE, 1AY, 1KL, 
1Z8, 2GK, 2MM, 3BD, 3QT, 8XX (?). 
Great Britain : 2A0, 2CC, 2DX, 2FM, 
2LZ, 2NM, 2WJ, 2XV, 2XY, 2YG, 
51I, 5LF, 5MA, 5MB, SIZ, 5JW, 
6FT, 6FQ, 6MX, 60G. 60H, 6TD, 
6TM, 6YU. France : 8DGS, 8DTG, 
8GGA, 8DDS, 8HSF, 8IR, 8NS, 
8PEP, 8RPI, 8SU. Italy: 1CN, 
1CO, 1GW, 1NO, IRM. Brasil : 1AB, 
1AC, 2AB, 2AF. Holland: N PBY, 
OBX, 2PZ. Russia: IND, 1PU. Portu- 
gal: 1AF. Denmark : 7BX. Palestine : 
G 6ZK. Norway: 4X, 1A. - Belgium: 
Q2, 84, K3. “New Zealand: 2AC, 
Czecho Slovakia: 1AR. India: CRP. 
Various: WIZ, WQO, WQL, FG2 
O PCLL, FW, A BA8, B PCF2, ANF- 
Sweden: SMTX, SSMN. 

, W. P. Stainton. 
(0-v-1) 
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CIRCUITS. 


in Theory and Practice. 


6.—Resonance and Oscillating Circuits. 


By S. O. PEARSON, B.Sc., A.M.I1.E.E. 


+ 


A T the conclusion of the last instalment the proper- 


ties of a series circuit were considered in which 


the inductance was 5,065 microhenries, and the 
capacity 0.0005 mfd., and a curve was developed show- 
ing the variation of impedance with frequency, the resist- 
ance being 500 ohms. In order to show the effects of 
resistance on the impedance at various frequencies, in- 


| I 

cluding the resonant frequency ———— =, a number of 
2r y LC 

impedance curves are given in Fig. 1 for various values 

of the resistance, namely, 4,000, 2,000, 500, and o ohms, 


the values of inductance and capacity being as above. 


RESONANT 
___ FREQUENCY 


IMPEDANCE - OHMS 


a ARRE 


% 2 4 6 8 10 12 14 16 18 20% 104 
FREQUENCY - CYCLES PER SECOND 


Fig. 1.—Impedance curves for a series circuit showing the effects 
resistance, 


It will be seen that for zero resistance the impedance 
curve comes to a sharp point and the impedance has a 


value equal to zero when the frequency is eee in 
2r y LC 

this case 100,000 cycles per second. When resistance is 
present in the circuit this point is rounded off as shown 
by the three upper curves, and the minimum value of 
the impedance is in each case equal to the resistance. 


Effect of Resistance. 


The curves show further that the higher the value of 
the resistance the more pronounced is the rounding off at 
the resonant frequency. This means that when the fre- 


quency is changed by a given small percentage from the 


resonant frequency, the resulting percentage increase of 
Impedance is very much less when the resistance is high 
than when it is low. For instance, if the resistance of 
the circuit is 10 ohms and the frequency is increased by 
l0 per cent. above the resonant value, the impedance 
creases from ro ohms to 600 ohms, or an increase of 


5,900 per cent. If the resistance of the circuit is 500 
ohms, the impedance increases from 500 to about 770 
ohms for the same increase of frequency, equal to an 
increase of only 54 per cent. Thus, for a frequency 
increase of ro per cent. above the resonant value, in the 
former case the impedance is increased 60 times, and in 
the latter case only just above one and a half times. The 
importance of this fact will be realised when we come 
to consider the selectivity of tuned circuits. 


The Closed Circuit. 


Consider a closed circuit containing inductance, capa- 
city, and resistance, such as that shown in Fig. 2(a), and 
suppose that a constant electromotive force of E volts 
(R.M.S. value) is iuduced into the coil LR by mutual 
induction due to an alternating current flowing in the 
coupling coil L,. The resulting current round the cir- 
cuit L, R, C will be equal to E/Z where Z is the im- 
pedance of the circuit due to L, R and C in series as 
previously considered. Obviously, then, this circuit is 
equivalent to the circuit of Fig. 2(b), where the alter- 
nator A represents the source of driving E.M.F., the 
only difference being that in the former case the P.D. 


- across the condenser C is exactly equal to that across the 


inductive coil RL, this voltage including the driving 
E.M.F., whereas in the latter case the generated voltage 
is external to.the coil, and therefore the voltage E, 
across the coil will not be the same as that across the 


-condenser ; but when the circuit is tuned to complete 


resonance, the applied voltage E is small compared with 


(a) (b) (c) 


Fig. 2.—(a) Circuit in which the applied E.M.F. is induccd into 

the inductive coil. (b) Series circuit which is electricaliy equiva- 

lent to (a). (c) Vector diagram for compiete resonance where 
L = 


the voltages across the coil and the condenser respectively 
if the resistance is low, as will be seen from the numerical 
example below. The values of, and phase relations 
between, the three voltages at the frequency of reson- 
ance are shown by the vector diagram, Fig 2(c), where 
E is the E.M.F. induced into the circuit. Since the 
circuit is tuned to resonance the current is in phase with 
the applied E.M.F. and is equal to E/R amps. Thus 
when the E.M.F. is induced into the coil, as in Fig 2(a), 
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the voltage across the circuit will be IX,= = x sat 


volts, and this is out of phase with the applied E.M.F. 
by 90°. Suppose that the applied E.M.F. had an effec- 
tive value of 0.1 volt, and that the condenser in the cir- 
cuit had a capacity of 0.0005 mfd. as before. Then for 
a circuit resistance of 10 ohms the current at the fre- 


è O.I 

quency of complete resonance would be o oo 

ampere, and the voltage across the circuit would there- 
10° I. 

x——, volts. 

0.0005 anf 

bered that for purposes of calculation the capacity must 


fore be 0.01 X 


It must be remem- 


OURRENT - MILLIAMPERES 


o 2 4 6 B8B 10 12 14 16 18 20 104 


FREQUENOY - CYCLES PER SECOND 


Fig. 3.—-Resonances curves for a series circuit showing the effect 
of resistance. Inductance, L = 5,065 microbenries, and the 
capacity, C= 0'0005 mfd. 

be in farads, so that if its value is given in microfarads 
we must divide it by 1o*. For a circuit in which the 
inductance is 6,065 microhenries the resonant frequency 
f will be, as shown above, equal to 100,000, or 10° cycles 
per second. Thus the voltage across the circuit will be 
O.OI x 10° x I 


0.0005 X 27 X 10° 
as the voltage applied to the circuit. 

We see then that for a given applied voltage the result- 
ing potential difference across the circuit when tuned to 
complete resonance is inversely proportional to the re- 


= 31.8 volts, or 378 times as great 


5 T T Aa 
O f'\ MAX. OURRENT=0-2 mA 
us ‘ 
zo | | tt aA | of CL 
bx 50 / Zt2 
E: FAE 

a tt. Soe eS 
œŒ aiu ~ 
- a= 


0 2 4 6 B 10 12 14 16 18 20 10° 


FREQUENOY - CYOLES PER SEOOND 


Fig. 4.—Comparison of voitage and current resonance curves for 

a series circuit whose constants are as follow: Inductance, 

L = 5,065 microhenries Poach a = 0°0005 mid.; resistance, 
= 0 3. 


-sistance, and thus in order to get a high voltage across the 

circuit at the resonant frequency the resistance must be 

as low as possible. Since the impedance of the circuit 
B 30 i 
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is a minimum at the resonant frequency, the current, and 
hence also the voltage across the circuit, will be greatest 
at this frequency. Suppose the E.M.F. induced into 
the coil is o.r volt R.M.S: value, and that the inductance 
and capacity values are 5,065 microhenries and 0.0005 
mfd. respectively as before. The current at any par- 
ticular frequency is given by dividing the voltage by the 
impedance of the circuit at that frequency as found from 
one of the curves of Fig. 1, according to the value of 
the resistance. A number of the current values have 
been worked out for frequencies between zero and 200,000 
cycles per second, and the curves showing the relation- 
ship between frequency and current, known as resonance 
curves, are given in Fig. 3. Each curve corresponds to 
a definite value of resistance as marked on the curve. 


Currents Induced near Resonance. 


These resonance curves show us that a circuit of this 
nature has the property of ‘‘ selecting '’ currents whose 
frequencies are within a small band near the resonant 


value and of choking back all currents whose 


I 
2x f LC, 
frequencies are not near the resonant yalue. For in- 
stance, if two equal E.M.F.s of o.r volt are induced 
into the circuit simultaneously, one being at the resonant 
frequency of 100,000 cycles per second, and the other 


_ having a frequency of 80,000 cycles per second, the 


current due to the former will be ro milliamps if the 
circuit resistance is 10 ohms, whereas that due to the 
latter will be only 0.075 milliamp. or 75 microamps. It 
is this property of the circuit that makes possible the 
tuning-in of a.particular wireless signal to the exclusion 
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Fig. 5.—Effect of resistance on selectivity of a series resonant 
circuit. 


of other signals whose frequencies or wavelengths differ 
by a small percentage from that of the desired signal. 


' Selectivity of Tuned Series Circuits. 


We see, then, that, in order to receive a certain signal 
free from interference by other undesired signals of ap- 
proximately the same wavelength or frequency, it is neces- 
sary to, design our tuned circuit to have a high degree of 
selectivity. Now, in the great majority of wireless Te- 
ceivers in use at the present time it is not the current 0 
the circuit that is made use of but the potential differ- 


ence set up across the circuit as a result of this current; 


that is to say, potentially operated devices are employ 

for detecting wireless signals,. such, for instance, as‘the 
crystal detector or valve detector In order to see clearly 
the best conditions for high selectivity it is necessary t0 
examine the curves showing the variation of circuit volt- 
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Wireless Circuits in Theory and I'rictice.— 
age with frequency. We have already seen that the 
voltage set up across the circuit of Fig. 2(a) is equal to 


: I . i : . o 
Ix ——= where T is the current round the circuit, so 
an fC 


‘that the voltage is directly proportional to the current 
and inversely proportional to the frequency. . Now, since 


the current and the condensive reactance are both chang- 


ing with frequency, the voltage resonance curves will not 
be the same shape as the current curves of Fig. 3, as will 
be seen by reference to Fig. 4, where the voltage curve 
and current curve have been plotted for a circuit resist- 
ance of 500 ohms. The various values for both are given 
as percentages of the respective maximum values in order 
‘that the peaks of the two curves shall coincide and so 
facilitate comparison. 


Effects of Resistance and Capacity on the Selectivity. 


In Fig. 5 a number of voltage resonance curves are 
given for various values of circuit resistance, thése also 
being plotted as percentages of the maximum values for 
purposes of comparison. It is not the actual maximum 


value of voltage produced across the circuit that deter- 


mines the selectivity or sharpness of-tuning, but the per- 
centage change of voltage obtainable for a given small 
change of frequency from the resonant value; for if two 
signals of equal strength but slightly different frequency 
(or wavelength) are acting on the circuit it is necessary 
for the voltage set up across the circuit by the undesired 
signal to be small compared with that set up by the 
desired signal, and. therefore the resonance curve should 


Fig. 6.~Typical receivin 
A an 


circuit which includes a series circuit 
a parallel circuit B. 


\ 


be as sharp as possible and narrow near the base. The 
curves of Fig. 5 show that the lower the value of the 
resistance the sharper is the resonance curve, and, there- 
fore, the better the selectivity. It will be shown later 
that the effective resistance of an inductive coil is usually 
several times greater at the high frequencies used in 
wireless work than that offered to a steady direct current, 
and one of the greatest problems in the design of tuning 
inductances has been the production of a coil with low 
resistance at high frequencies. . 

There is yet another factor which determines the degree 
of selectivity, namely, the value of the capacity in the 
circuit. The maximum voltage at the resonant frequency 


E I 
was found to be R” arC where E is the signa! 
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voltage induced into the coil. By transferring factors in ` 
the two expressions this may be rewritten :— 


1 E 
E maz ere area” 
RC 2rf 
= - oe x constant. | 
RC 


Thus we see that, although the maximum value of thes 
current was independent of the capacity, this is not the 
case with the voltage; in fact, the maximum voltage 
obtainable is inversely proportional to the product of 
resistance and capacity, so that ¿é ts equally important 
to keep the capacity down to a low value. But to tune 
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Fig. 7.—(a) Paraltel resonance circuit without resistance. (b) 
Vector diagram for non-resonant frequency; I: and Io unequal. 
(c) Vector diagram for complete resonance; i: = Ic. 


to a given frequency, f, we have seen that the product 
of inductance and capacity must have a definite value, 


I 
—==, and thus 
zay LC \ N 
Í I 
LC =— = 4 constant. 
x* 


Therefore, if C is made smaller the inductance must be 
increased in the same proportion, and from this it follows 


that the greater the ratio a the better will be the selec- 


_tivity and also the signal strength, which depends alone 


on the maximum value of the circuit voltage. In prac- 
tice it is advisable never to use a variable condenser for 
tuning purposes of greater maximum capacity than 
0.0005 mfd. in a circuit of this kind for moderate wave- 
lengths, and not greater than, say, 0.00025 mfd. for 
wavelengths below 200 metres. 7 


rd 


Resonance in Parallel Circuits. 


We come now to the consideration of a, closed circuit 
possessing inductance and capacity as before, but where 
the impressed E.M.F. is applied across the circuit in- 
stead of being induced into the inductive coil—in other 
words, a circuit in which L and C are truly in parallel. 
In practical wireless Circuits we depend on the resonating 
properties of parallel circuits as well as of the series 
circuit which we have been discussing. For instance, in 
the tuned anode method of coupling two valves in a 
high-frequency. amplifier, a parallel circuit is employed, 
and in Fig. 6 part of a typical receiving circuit is shown 
where both the parallel circuit and the equivalent of the 
series circuit are employed. The grid circuit at A is a 
series Circuit because the signal E.M.F. is induced into 
the inductive coil, and the anode circuit at B is a parallel 
circuit because the E.M.F. is applied across it. 

Consider the circuit of Fig. 7(a), the coil inductance 
being L henries, and the condenser capacity being C 
farads, and assume for the present that the resistance of 
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Wireless Circuits in Theory and Practice.— 
the coil is zero. Let E be the steady R.M.S. value of 
an alternating voltage applied across the circuit, the fre- 
quency being f cycles per second. Then the current 
through the coil will be „== amperes, and, as ex- 

ma! 

plained previously, this will lag behind the voltage E 
by an angle of go°. Similarly, the current through the 


condenser will be I, =<; amps., and this will dead the 


Xx: 
voltage by 90°. Thus the two currents are exactly oppo- 
site in phase, and when we draw a vector diagram, the 
two current vectors will point in opposite directions, as 
indicated in Fig. 7(b). The total current taken from 
the source of supply will therefore be equal to the differ- 
ence between IJ, and I,, 

i.e., I= I, —I, 


= oie x) amperes. 

Obviously, then, the current I taken by the circuit, will 
always be less than either of the currents in the branch 
circuits. i 

Suppose, now, the frequency could be varied; we see 
that I, is inversely proportional to the frequency, and 
I, is directly proportional to the frequency, so that a 
particular value of frequency could be found for which 
the currents in the branch circuits would be equal, and 
therefore the resultant current in the external circuit 
would be zero, because its value is given by the difference 
between the currents in the branch circuits. We see from 


the equation above that this occurs w ben( = )= =o. 
e 


Under these conditions the circuit is tuned to complete 
resonance, and, since no current is taken by the circuit, 
its impedance is infinitely great at the resonant fre- 
quency. Hence, at the frequency of complete resonance, 
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current is flowing backwards and forwards (or oscillating) 
round the closed loop, the current in the condenser circuit 
being at every instant equal to the current in the induc- 
tive coil, and no current whatever flows in the external 
circuit from the source of supply. It may seem, at first 
sight, that, because we are getting an appreciably large 
current round the closed circuit without taking any current 
from the supply, energy is being created in the closed 
circuit from apparently nowhere! But, of course, this 
is not the case, and the explanation is really quite simple: 
the current taken by the coil lags by go®, and that taken 
by the condenser leads by 90°, and therefore the average 
power taken by each branch of the circuit is zero, because 
in any circuit where the current and voltage are out of 
phase by go° the average power is zero. Apparently, 
then, since nothing is coming from the source of supply, 
if we disconnected our closed circuit from the supply 
the alternating current would keep on flowing ìn it at 
the resonant frequency, and this would actually be the 
case in practice if we could eliminate all sources of loss. 
Thus, once the oscillations in the closed circuit LC have 
been started they will continue indefinitely with con- 
stant amplitude if there is no resistance or other source 
of energy loss. ‘These oscillations take place at the re- 


‘sonant frequency in this case, and it is therefore called 


the natural frequency of the circuit. Of course, if there 
were resistance in the circuit, as is always the case in 
practice, energy would be lost, as heat and the oscilla- 
tions would commence to die down as soon as the supply 
were disconnected. However, in the case where no re- 
sistance is present, we see that complete resonance occurs 
when =- = 


; that is, when 1/27fL=227/C, from 
X, Xe’ | 
which we get the resonant frequency 


eos per second, 


I 
“aani 


which is exactly the same as for the series circuit. 


A CLUB’S RECEIVING EQUIPMENT. 


Interesting Apparatus for Demonstration Purposes. 


The Tottenham Wireless Saciety 
is collecting together a complete 
broadcast receiving equipment 
for demonstration purposes. 
The design adopted has been 
carefully considered and the in- 
struments will serve as a guide 
to members in the construction 
of receiving sets embodying 
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well tried practice. The ap- 
paratus shown here consists of _ 
a simple receiver with power 
amplifier, and it isinteresting to 
note that the amplifying unit 
makes use of a push-pull circalt. 
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Filament Rheostats and Potentiometers a 


i? 
o ITH the windings carried on a porcelain bobbin -and i 
having the contact arm moving on its inner side, (3) 
the “ Cosmos” Filament Rheostat takes up remarkably . Cy 
little space, is strong in construction, and has a very smooth #4. 
and reliable movement. It is fixed by ONE HOLE and is [jy 
provided with a handsome knob and dial. Made in four ~ ‘Si 
types, two of which are double wound for Dull OR Bright ia 
Valves, and one a Potentiometer. KY z 
Prices and particulars are given in the adjacent panel. A 
METRO-VICK SUPPLIES, LID: he 
(Proprietors—Metropolitan Vickers Elec. Co. Ltd.) = mS 
4, Central Buildings, Westminster, London, S W.1. . Ps 
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The Famous GAMBRELL COILS 
at REDUCED PRICES. 


AT THESE PRICES GAMBRELL COILS. 


Nearest size in al 
. o a . . EW C 
Maximum efficiency is within reach of ordinary-coils, | EERO | SEW IHUR 


everybody. 


DO YOU KNOW 


that Gambrell Coils can be used for many 
purposes, such as H.F. Transformers, 
Neutrodyne Units, etc., etc., with much 
better results, thus doing away with the 
necessity of purchasing special gadgets 
which may have to be discarded when 
altering your circuit. 


Write for particulars of other 


, : ‘ Any Gambrell Coil can be supplied tapped at its 
price reductions to electrical centre for 6d. extra. 


GAMBRELL BROS., LTD., 76, Victoria Street, London, S.W.1. 
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CONSTRUCTING INTERMEDIATE- 

FREQUENCY “TRANSFORMERS. 

The following constructional de- 
tails of easily made transformers, 


suitable for use in the intermediate- 


frequency amplifier of a superhetero- 
dyne receiver, may be of interest to 
readers who desire, as far as pos- 
sible, to make their own components. 
The design given is suitable for 
following general-purpose valves of 
moderate impedance. 

A eylindrical former, of which a 
sectional sketch is given in Fig. 1, 
should be turned from ebonite or 
hard wood. If the latter material is 
used, it should be thoroughly impreg- 
nated by boiling in paraffin wax until 
bubbles cease to rise. If a lathe is 
not available, the work of preparing 
the formers might be entrusted to the 
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Fig, 1.—Former for I.F, transformers. 
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local wood-turner, or, alternatively, it 
can be built up with seven wooden 
discs (which may be cut out with a 
fretsaw), clamped together by means 
of a threaded brass rod passing 
through a centre hole.- 


` 
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A Section Devoted to the Practical Assistan 


Je. a a 


The primary is wound in the centre 
slot, and consists of 1,100 turns of 
No. 35 S.W.G. D.S.C.. wire. The 
secondary is divided into two sec- 
tions, which are wound in the outer 
slots, and are joined in series. Each 
section has 1,200 turns of No. 38 
S.W.G. D.S.C. wire, the end of one 


- section being joined to the beginning 


of the next. All windings are in the 
same direction. A V-shaped groove 


‘should be cut in the inner surface of 


each cheek, to take the commencing 
end of the wire, and to prevent 
damage to it. This wire may be 

ured in the groove with a little 
molten wax. 

In connecting up the external cir- 
cult, the plate of the preceding valve 
should be joined to the end of the 
primary winding, while the end of 
the secondary is connected to the 


erid of the succeeding valve. 
, 0000 


REACTION IN A NEUTRODYNE 
RECEIVER 


In the case of the standard neutro- 
dyne receiver having two H.F. 
amplifying valves, it is doubtful if 
provision for reaction is necessary or 
desirable, and the majority of sets of 
this description have no such adjust- 
ment. In a set containing only one 
stage of amplification, however, 
reaction will make a very distinct 
improvement both to sensitivity and 
selectivity, particularly if grid rectifi- 
cation is used, as the damping effect 
caused by grid currents in the detec- 
tor valve may be largely compensated 
for by its use. Where a crystal de- 
tector or anode rectifying valve fol- 
lows the high-frequency amplifier, 
a sufficient control of regeneration 
may generally be obtained by partial 
deneutralisation, which does not call 
for the addition of any complications 
in the way of a reaction coil. 

Reaction may be introduced in the 
normal manner by variably coupling 
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ce of the Beginner. 


a coil inserted in the plate circuit of 
the detector valve with the grid end 


of the H.F. transformer secondary. 


This arrangement, however, calls for 
a certain amount of fairly accurate 
mechanical work, and may be incon- 
venient if ready-made neutralised 
transformers are used. The capacity- 
controlled system of reaction shown 
in Fig. 2 will, as a rule, be found | 
more convenient. In this case the 
reaction coil, which may be wound on 
an extension of the secondary former, 
is in close inductive relation with the 
grid end of the transformer second- 
ary, but no provision is made for 
relative movement, as the proportion 
of oscillatory anode current fed back 
to the grid circuit is determined by 
the setting of the condenser. 

The capacity of this condenser will 
depend on the number of turns in the 


rig. 2—A ‘neutrodyne"’ receiver with 
capacity reaction. 


reaction winding. For the 300-500 
metre waveband, 0.0003 mfd., with 
about 15 turns on a former of the 
usual. size, are suitable values. 
There seems little difference in effec- 
tiveness if a smaller condenser, with 
a maximum capacity of as little as 
0.00005 mfd. and a reaction coil of 
30 or 40 turns are used, and this 
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arrangement has the advantage that 
less panel space is occupied, as a 


small condenser of the Igranic 
‘* Micro ’’ or similar pattern will be 
suitable. 


The size of the reaction coil itself 
should be reduced as much as pos- 
sible by winding it with fine wire; 
about No. 36 D.S.C. is recom- 
mended. Where interchangeable 
neutralised H.F. transformers are 
used, plug-in coils may’ very con- 
veniently be made to serve for this 
purpose; a good example of this 
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form of construction was shown in 
the “issues of The Wireless World 
dated February 3rd and February 
roth, under the heading ‘‘ Oscilla- 
tion Without Radiation.” 
oo0oo0oo0 

ADDING A SECOND H.F. STAGE. 

The addition of a high-frequency 
amplifier to an existing receiver is, 
in the majority of cases, not to be 
embarked on lightly and without 
careful consideration. More especi- 


ally is this the case when the set. 


already has one H.F. stage, coupled, 
DISSECTED DIAGRAMS. 
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perhaps, by the tuned anode method 
to the detector valve. When used as 
intended by the designer, with a 
direct-coupled aerial, sufficient damp- 
ling is imposed to prevent uncontrol- 
lable self-oscillation, but when this 
damping is removed by the interposi- 
tion of another valve, with its asso- 
ciated coupling circuits, the set will 
probably be hopelessly unstable, un- 
less, perhaps, a potentiometer is fitted. 
Even in this case an excessive 
amount of positive grid damping may 
be necessary. 


No. 20.—A Valive-crystal Reflex with Choke-coupled L.F. Amplification. 


For the benefit of readers who find difieulty in reading circuit diagrams, we are giving weekly a series of 
akelches, showing how the complete circuits of typical wireless receivers are built up step by step. The 
diagrams given below will make elear the method of adding a choke or resistance-coupled L.F. amplifier to 


The corventional srrangement of two valves, with normal fila- 
ment connections. The secondary of an *' untuned aerial ’' coupler 
d and filament of the first valve, which 
has its anode circuit— 


is connected across the 


A choke is inserted in the anode circuit of the first valve, L.F. | 
N es set up across it being applied to the second d through 


enser, which insutates the grid 
A leak and bias ba 
B 36 : 


from the H.T 
ttery are connected as shewn. 


a reflex receiver. 


Goo 
5000C 


—an H.F. transformer, across the secondary of which is con- 
mected a crystal detector. 
through the primary of an L.F. transformer; the secondary is 


Rectified pulses are passed back 


shunted by a by-pass condenser and inserted in the grid circuit. 


O00 90 


. battery. 


A very small by-pass 
H.F. impulses being 
suitable choke in the grid lead. 
valve is completed through the loud-speaker and H.T. battery. 


: 
i 


condenser iş shunted 
deflected through it by the insertion of a 
The anode ci 


rcuit ef the second 
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SAVOY HILL . TOPICALITIES: =? 


The Broadcasting Conference. 
_ When'the Broadcasting Conference meets 
at Geneva on the 25th of this month, dis- 
cussion will, I understand, take place 
respecting the practical extension of the 
waveband by 100 mètres. I can say 
definitely that while there is a possibility 
of some British stations coming down to 
250 metres—subject to the consent of 
the Postmaster-General—the iikelihood of 
auy reduction below 250 metres is ex- 
. tremely improbable. 

0000 


When Stations Break Down. 

The B.B.C. is being pressed by 
listeners to devise some method of send- 
lng out a notification whenever a station 
suffers a breakdown, however slight the 
trouble may be. Fortunately, these 
Irritating intervals of silence are few and 
far between; but the matter, listeners 
will be glad to know, is already under 
consideration. All the stations stock 
spares; but in present conditions a cer- 
tain amount of time is necessarily taken 
up in replacing faulty apparatus and in 
that period many listeners go to the 
trouble of overhauling their receiving 
sets to see if the fault is at their end. 

0000. 


Warning Listeners. 

The ideal would be to have two com- 
plete systems of transmission from every 
station, so that programmes could be 
broadcast on either by the mere turning 
of a switch in the control room. Failing 
such an elaborate method of maintaining 
the service, the use of a warning note 
which could be easily identified might 

sent out from the nearest main 


station, or from 5XX, on higher power 


than that normally employed for pro- 
gramme transmissions. t any rate, the 


convenience of. listeners is to be studied, 


so that, as far as possible, they may 
not be left in doubt whether their own 
apparatus or that of the transmitting 
station is at fault. 


„0000 


8.0.8. Calls. 
In what circumstances are S.O.S. 
appeals accepted by the B.B.C.? I put 
question to the officials at Savoy Hill 
and pointed ont that a suggestion had 
reached me from a correspondent that the 
machinery of broadcasting was being used 


messages, and some at least of the appeals 
were not bond fide. | 


0000 


All Precautions Taken. 


The practice, I am assured, is tu broad- 
cast only those appeals on behalf of sick 
persons which are accompanied by a cer- 
tificate either from the doctor in attend- 
ance on the invalid, or from a hospital. 
In cases of extreme urgency, where no 
certificate accompanies the appeal, which, 
as a matter of fact, seldọm happens, the 
applicant is informed by letter that the 
appeal has been broadcast, but it is neces- 


A TWIN MICROPHONE. A novel form 
of double microphone which has made 


its appearance n America. It is de- 


signed to give extreme sensitivity over a 
wide range ol frequencies. 


sary that a medical certificate should be 
forwarded at once, to be filed with the 
8.0.8. records, and in no case has there 
been any failure to comply with this 
request. Enquiries for missing persons, 
or for persons’ who witnessed a street 
accident, are only broadcast at the 
request of Scotland Yard. 


there-is a strong desire 


By OUR SPECIAL CORRESPONDENT. 
for the purpose of conveyink secret code 


Are Radio Plays Too Long? 


My. correspondence bag shows that 
or the limita- 
tion of time taken up in the broadcasting 
of story plays, Many listeners. appear tc 
prefer two half-hour plays in one pro- 
gramme to a single play which runs the 
full hour. Radio plays, however, cannot 
be uniformly cast to run for thirty 
minutes, and no hard and fast rule cau 
be laid down for a time limit of this 
naturd; but seeing how difficult it is. to- 
hold the attention of listeners with 
dialogue for any great length of time, 
particularly of Teener who have loud- 
speakers and can aud do allow their 
atteution to be diverted, the suggestion ` 
which is being considered is that rather 
than perform the longer plays in full, ex- 
tracts might be made and a compere give 
outlines and introductions to the chosen 
episodes. 
0000 


Good News for Plymouth. 


As the result of the collaboration now 
agreed upon between Government and 
B.B.C. officials at Plymouth, the long- 
protracted interference by foreign 
trawlers with broadcast reception in the 
south-western counties is likely to be 
stopped. Ever since broadcasting began 
these trawlers have made a practice of 
using their wireless transmitting appara- 
tus when they were in port, and the 
news that the fishery authorities will 
assist in tracing the offenders will 
welcomed by listeners in the South and 
West. 

C000 


A Diving Broadcast. 

The diving programme, which was to 
be prefaced by a talk by the diver, 
describing his experiences under water, 
has been postponed from next week to a 
date in June. 

0000 


A Ladies’ Programme. 


All the artists taking part in the even- 
ing programme from Manchester on 
March 18th will be ladies. Even the 
duties of announcer will be performed by 
a lady, namely, Miss Violet Fraser, who 
has charge of the women’s and children s 
transmissionssfrom that ystation. 
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Talk About “Taxes.” 7 


‘To make the listener pay a licenc 
fee is one thing, but to taz him is 
another,” says a newspaper critic. It 
sound like a pious conclusion to a homily 
on the rights and wrongs of the listener ; 


but one of the latter writes to me to 


Wireless 
World 


t 


FUTURE FEATURES. 
Sunday, March 7th. 


: _Lonpon.—3.20 p.m., Light Classics. 


say. that when he read it he had just — i 


returned from booking three seats at a 
London theatre, and on each ticket he had 
to pay 1s. 6d. tax. The three tickets cost 
25s. 6d. in all. This, for just under three 
hours’ entertainment. ‘‘ These criticisms 


of the receiving licence fee,’’ he winds up, 


‘‘ leave me cold.” 
“ ©0090 


A Spanish Musician. 

A musical programme will be given on 
March 10th by the quartet organised by 
Enrique Casals, the Spanish violinist and 
composer, who is a brother of the still 
more famous ’cellist, Pablo Casals. He 
is leader of the Pau Casals Orchestra 
in Barcelona, and the iv aaiean ns | given 
to listeners of hearing him and his col- 
leagues arises from their present visit to 
this country to undertake special con- 
certs for the Musical Society. _ 


0000 


Nearly Two Million Licences. 

The vast body of listeners must feel 
gratified at the latest returns of wireless 
licences issued. A feeling has always 
existed that whereas most listeners have 
not failed m their obligation to take out 
a licence, others have evaded their duty. 
The sudden jump in figures no doubt has 
some bearing on the activity of the Post 
Office in prosecuting the ‘‘ pirates.” At 
the end of December last 1,644,325 
licences had been issued. The total 
announced in the House of Commons 
recently was 1,841,000. Happily, the 
impression that some people have been 
getting for nothing that which others 
have paid for as a legal obligation and a 
duty is being effaced. 


oo0o0o0 


Sumer is Icnmen In. 


A hint of the coming of the summer 
season will be given by the Manchester 
station on March 26th, when Mr. B. Ken- 
nedy will broadcast the first of a series 
of tennis talks. Mr. Kennedy is a keen 
athlete and a prominent figure in the 
Manchester tennis world. His talks, en- 
titled “Tennis for the Beginner,’ will 
contain some valuable hints for all whose 
thoughts turn to this sport with the 
advent of the longer and brighter days. 


o0o000 


Shakespearian Cameos. 

The heroines of Shakespeare will form 
the theme of a new series of Sunday 
afternoon transmissions in the near 
future. These broadcasts will consist of 
cameos, each lasting not more than ten 


minutes. 
0000 


Sir Harry Lauder Again. 

The second edition of *‘ Listening 
Time,” the broadcast revue which suc- 
ceeded ‘‘ Radio Radiance,” will be given 
on March 6th. On this evening also Sir 
Harry Lauder will broadcast at 9 p.m. 
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BiawincuamM.—8 p.m., 


9.15 p.m., Band of H.M. Royai 
Air force, 
ABERDEEN.—9.15 p.m., Bach, Beet- 
hoven, and Schubert. 
BourneMOUTH.—3 p.m., 
and Organ Recital. 
Be.rast.—8.Z0 p.m., Belfast Radio 
Trio. 
Monday, March 8th. 
Lonpon.—7.40 p.m., Lady Tree on 
= the National Memorial to 
Queen Alexandra. 
A Light 


Concert, 


Musical Evening. 


Giascow.—8 p.m., Empire Phono- 


Flight, Lord Strathcona: An 

Epic of Canada. 
MANCHESTER.—8 p.m. and 8.45 p.n, 

Toe String Band of EM 

Grenadier Guards. 

Tuesday, March 9th. 

Lonpon.—8 p.m., An Unannounced 

Orchestral Concert. 
BeLrast.—8 p.m., What’s Wrong 

With Ths?? A Musical Com- 


petition. 
Canpirr.—8 p.m., A Russian Re- 
cital. p-m., A Merry-Go- 


Round. Banjo Duets. 
GLascow. —9 p.m., Songs and 
Pianoforte Recitals. 
LIveRPooL.—7 p.m., The Liverpool 
Philharmonic Society’s Tenth 
Concert, ‘‘ The Passion ’’ 
(Bach). ~ 
Wednesday, March 10th. 
Lonpon.—8 p.m., Variety. 8.45 
p-m., Chamber Music. 
ABERDEEN.—8 p.m., Concert by the 
Aberdeen Railway Male Voice 
Choir. | 
EDINBURGH.—8 p.m., Recital of Old 
French Music. 
Leeps.—8 p.m., A Yorkshire Even- 
ing Party in 1860. 
Thursday, March 11th. 
Lonpon.—7.30 p.m., Part I., ‘‘ The 
Anostles,” by Sir Edward 
Elgar. 


Carpirr.—8 p.m., In Cap and Bells. 


Joho Henry and Blossom. 

Newcasr._e.—7.30 p.m., An “ All- 
Brows ° Concert. 

Friday, March 12th. 

Lonpon.—7.25 p.m., Debussy in- 
terpreted by Kathleen Lorg. 
9.50 p.m., “No No Nanette ” 
relayed from the Palace 
Theatre. 

BirMincuam.—8 p.m. and 9.15 p.m., 
John Henry and Blossem. 8.15 
p-m., The Casals Quart. 

Mancnester.—8 p.m., Lancashire 
Talent Series; Contribution by 
Liverpool. 

Saturday, March 13th. 

Lonpon. —4.15-7 p.m., Programme 
relayed from the Ideal Home 
Exhibition, Olympia. 8 p.m., 
‘ The Roosters ” Gatheround. 

BourneMoUTH.—9 n.m., ‘‘ Listen- 
ing Time.” The New Radio 
Revue (2nd Edition). 


TPO PORE e eer Hear er EEE SHOE HEHE SET SOO ESSE SHE SSEGEE CORR Seer eHSSrretssaessGOrsy 


MARCH 3rd, 1926. 


Day v. Night Transmissions. 

One of the possible causes of distortion 
is described by a B.B.C. engineer as 
night effect due to the confusion of those 
rays which travel tangentially to the 
earth’s surface and those which are re- 
flected downwards from a supposed elec- 
trified layer. To support this theory the 
B.B.C. has reports from listeners in 


~ various parts of the country affirming 


that the day transmissions are better than 
those at night. Since the new Birming- 
ham studio was opened the transmissions 
from that station are much improved, and 
5IT now appears to head the list of 
stations which are noteworthy for the 
purity of their transmissions, with 5XX, 
6BM and 5WA following in the order 
named. 
0000 


The “Roosters? Gather Round. 


The programme from 2L0 on Saturday 
evening, March 13,. will be provided by 


“The Roosters,” who are to give 
listeners their idea of a “Gather 
Round.” Listeners now expect from 
‘The Roosters” that type of intimate 


performance which is eminently suited to 
a programme of this kind, and_ this 
should be their opportunity to iilustrate 
their versatility. cone 

° 


Are Earlier Broadcasts Wanted P 


One or two requests have reached the 
B.B.C. for earlier Saturday afternoon 
transmissions. demand does not 
seem to be very widespread. As a 
general rule the ‘Saturday afternoon pro- 
grammes begin at 4 o'clock, and some- 
times extra iteris are given before thst 
hour. With the coming of the warmer 
days an increasing number of listeners 
will be spending the earlier part of 
Saturday afternoon out of doors, and 
there does not seem to be any urgent need 
to revise the existing arrangements. 

0000 
“ Broadcasting ” a Film. 

Miss Fay Compton and Mr. John 
Stuart will take part in a broadcast of 
the production of a film play to be re- 
ved, from the Gaumont Studios on 
March 5th. A special script is being pre- 
pared for this transmission, and the pro- 
duction which is to figure in it will be 
“The Whirlpool,” by r. Manning 
Haynes. 

0000 


Transmission from York Minster. 

The B.B.C. is arranging to relay part 
of the “St. Matthew Passion ” from York 
Minster to 5XX on March 28th. This 38 
additional to the Military Sunday trans- 
mission which listeners may also hear 
again this year, The Military Sunday 
broadcast from the Minster in 1926 was 
one of the best, heard more clearly by 
listeners at a distance-of 200 miles than 


they were in the Minster itself. 


0000 


Sundays at Southampton. 

Arrangements heve been made by the 
Bournemouth station to broadcast the 
Sunday concerts from the New Central 
Hall, Southampton, which possesses not 
only fine acoustic qualities but also ê 
magnificent organ. e first of these will 
be on March 7th. 
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ELECTRIC TELEVISION. 


Recent Developments in Germany. 


- _By Dr. H. KRONCKE. 


OWEVER valuable broadcasting may.be, even at 

H its present stage of development, its importance 
would be enhanced yery considerably if it were 
possible to transmit not .only speech and music, but also 
the scenes before the transmitter. It would then be pos- 
sible to reproduce wherever desired what was going on 
in front of the transmitter and in a manner exactly similar 
to the manner in which it was enacted at the place of 
transmission. The problem of ¢lectrical television, which 
is the one here at issue, represents a further stage in the 
-development of telephotography. As is known, for about 
twenty years past pictures have been successfully trans- 
mitted by electrical means, at first over wire conductors, 
and subsequently by wireless. The method adopted is 
that the picture is ‘‘ keyed ’’ with a small cell sensitive 
to light so that the fluctuations of light which are pro- 
duced by the greater or lesser darkening of the picture 
are Converted into electric current. Selenium cells were 
formerly used, as cells sensitive to light, but, on account 
of their considerable inertia, they were not very suitable 
for the purpose, for which reason photoelectric cells 
have now been used for several years past. The latter, 
it is true, only permit of the passage of a very weak 
current through them, but with present-day amplification 
methods there is no difficulty in transmitting these weak 
currents faithfully over long distances and, if need Le, 
hy wireless. As regards wireless transmission, it is especi- 
ally the interference produced by atmospheric discharges 
which stands in the way. Notwithstanding this obstacle, 
however, much has been accomplished in recent times 
- towards the solution of the problem of electric television. 


Speeding Up the Transmission of Photographs. 


The great advances which have been made recently are 
due to Dr. Karolus, of Leipzig, who has succeeded 
notably in increasing to an extraordinary degree the 
speed of the keying and, consequently, of transmission. 
The distant transmission of a picture now takes but a 
few seconds, making possible, even if merely to a modest 
degree, the electrical television of moving objects. To 
accomplish this, it is necessary for the whole picture to 
be keyed photoelectrically at least twelve or fifteen times 
in each second, and to be reproduced at the place of re- 
ception. It is already possible to transmit small moving 
Pictures in this way, and the picture is produced at the 
receiving end in exactly the same way as is customary 
with the reprqduction of photographs. A ray of light, 
the intensity of which is modulated by the intensity of the 
Current of transmission, moves about with great spced 
over a screen, and therefore appears bright at some 
points and dark at others, corresponding exactly to the 
orginal picture. The speed of transmission is so great 

t the eye cannot follow the ray, but as, moreover, 
each speck of light strikes the eye for a short time, one 
Sains a comprehensive impression of the picture. 


The considerable increase of speed in the electrical 
transmission of pictures by Dr. Karolus is not to be 
attributed solely to the use of the photoelectric cell in 
the transmitter, but is due primarily to the utilisation in 
the receiver of a phenomenon in physics known for years 
past as the Kerr effect. Whilst in the case of the old 
picture telegraphy the intensity of light in the receiver 
was modulated electromagnetically, Karolus uses the rota- 
tion af the polarisation plane of light in carbon disul- 
phide, in consequence of electrical tension. In. the 
receiver, therefore, light polarised by a Nicol prism is 
used to produce the picture. This light passes through 
a layer of carbon disulphide, which is placed between two 
plates to which potentials are applied corresponding 
to the fluctuations of current of the transmitter. The 
plane of polarisation is, therefore, rotated more or less 
strongly, and thus varies the intensity of light passing 
through a second Nicol prism. The power required for 
the purpose in the receiver is generated by means of resist- 
ance amplification. The turning of the polarisation plane 
is effected practically without inertia, so that in principle 
an extraordinarily high increase in the speed of trans- 


‘mission can be counted upon. 


The Prospect of Success. 


The task of effecting television, or the transmission 
of moving pictures, has, of course, not yet been solved 
completely. Nevertheless, a considerable advance has 
been made towards its final solution owing to the extra- 
ordinary increase of specd now secured. I.ven now there 
are quite serious technicians who are reckoning upon the 
possibility of being able to transmit by wireless in a 
few years moving pictares in a manner entirely similar | 
to that by which broadcasting is now effected. The Tele- 
funken Company, especially, in collaboration with Dr. © 
Karolus, has’ been devoting its attention to the problem 


. for some time past, and we shall not fail to report upon 


further progress as soon as any considerable advance 


‘becomes known. 
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HIDDEN ADVERTISEMENTS COMPETITION. 


The following are the correct solutions for ‘‘ The Wireless World" 
Hidden Advertisements Competition for Feb. 17th, 1926... 


Clue No. Name of Advertiser Page 
1 = Igranic Electric Co., Ltd. .. aa si ss ss .. iv 
2 The Electron Co., Ltd. B Net is = os eee 
$ Pritish Electrical Sales Organisation ss R re -- 10 
4 The Marconiphone Co., Lid... og ae szi si sa L 
6 Telegraph Condenser Co., Ltd. is ne rae eA eee 24a 
6 A. J. Stevens & Co. (1914) Ltd. .. da J NE <.. ll 
The prizewinners are as follow: 
A. Price, Leeds .. is le 2a we £8 
Richard W. Nundy, Peterbotouga .. .. 42 
E. Wilkinson, Boltoa .. 4.4 ad .. 4l 


Ten shillings each to the following: 


C. A. Wuy, Milan. A. Howard, Hereford. 
I. Kramer, Dunstable. G. E. H. Rawlins, Bembridge, 1.0.W, 
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. The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, ‘The Wireless Worid,” Dorset House, Tador Street, E.C.¢, and must be accompanied by the writer’s name and addres. 


MORSE PRACTICE MESSAGES DURING BROADCASTING. 


Sir,—With referenee to the letter headed ‘‘ Morse. Practice 
Messages ae Broadcasting,” by Mr. A. Howton, in The 
Wireless World of February 17th, the station Mr. Howton 
complains of, as interfering. with Birmingham, is the military 
wireless station at Aldershot, GGB. ` It works on a wave- 
length of exactly 1900 metres, the schedule being as below :— 


20.04 G.M.T.—Monday, Wednesday and Friday, Morse 
at six words per minute; Tuesday and Tharaday, Morse at 
eight words per minute. 


20.25 G.M.T.—Monday, Wednesday and Friday, Morse at | 


10 words per minute; Tuesday and Thursday, Morse at 
12 words per minute. 

20.42 G.M.T.—Monday, Wednesday and Friday, Morse at 
14 words per minute; Tuesday and Thursday, Morse at 16 
words per minute. 


The station calls CQ de GGB, and then proceeds with text, 
which often deals with the military sports and games. 

These transmissions have been going on since 1921, if not 
earlier, and are a great asset to Morse beginners, especially 
where clubs give Morse lessons. 

The harmonic which would possibly interfere with Birming- 
ham is en a wavelength of 475 metres, and Birmingham’s wave- 


length is 479. GGB is very loud, but sharply tuned, and if — 


put on to a non-radiating aerial would no longer serve its pur- 
pose. It is quite within the reach of a one-valve set anywhere 
in the British Isles, and may become a help to those beginners 
who did not previously know of ite existence. 

Southport. O. B. KELLETT (G2AZS). 


Sir,—In his letter published in your issue of February 17th 
Mr. A. Howton complains of interference on the Birmingham 
wavelength by the Aldershot Army station, working on 1,600 
metres c.w., and he suggests that for this practice a buzzer 
would be sufficient. 

This would not be possible, as the Aldershot station practice 
is transmitted for the benefit of Army wireless instruction 
schools, universities and public school O.T.C. wireless sections, 
all over the country, to whom the War Office supplies apparatus, 
consisting generally of a 30-watt c.w. transmitter and a two- 
valve receiver. 

I would suggest that if Mr. Howton used a less complicated 
set—say crystal-valve reflex, followed by a two-valve note mag- 
nifier—he would receive Birmingham in South London without 
interference, and at the PUAN RE abel he apparently 
desires. . E. SHE WIN-WHITE. 

Chiswick, W.4. 


RUGBY TELEPHONY TESTS. 


Sir,—Respecting your paragraph in the issue of February 
17th on ‘‘ Transatlantic Telephony from Rugby,” I note several 
amateurs picked up one-way conversations. 

This is rather peculiar, as I myself picked up the tests, 
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but heard both ends on the same wavelength—about 5,000 or 
6,000 metres. Both operators could be heard on the loud- 
speaker in the next room with detector and two L.F., and 
although the Long Island speaker was not very clear he 
could be understood. Another queer point’ was that, unless 
the receiver was oscillating and very slightsy detuned, speech 
from Rugby was blurred and indistinguishable, although in 
the oscillating condition was perfectly clear. 

Perhaps someone could explain why both ends were heard 
on the same wavelength. Was I listening on the wav 
resulting from heterodyning of both transmitters’ 

Kent. W.E.P. 


Sir,—I read with interest your paragraph “Transatlantic 
Telephony from Rugby” in ‘‘ Current Topics” for February 
17th. On the two Sundays following that referred to Rugby 


` was again testing, and I listened in several times to the trans- 


missions. If, as I presume, the method of ehsuring privacy 
lies in so distorting the telephony as-to render it unintelligible 
to listeners it would appear that the engineèrs have been very 
successful. 

‘Only a few words, such as “ Hallo,” “London,” “Yes” 
and ‘‘ No,’’ could sometimes be made out; the remainder of 
the speech was quite unintelligible. I tried two sets, a two- | 
valve H.F. and detector without reaction and an ordinary 
crystal set, with the same distorted resulte. Curiously enough, 
in spite of the tremendous power used at Rugby, the reception 
on each set was bareiy as strong as that from Daventry. 

Atmospherics were also very bad, in fact I have never 
heard them so strong before on the wavelength Rugby was 
using, which was approximately 5,500 metres. I am unable 
to understand, however, how it can be possible to hear the 
two-way conversations, as, when listening on the two-valve 
set, there was always an answering voice, considerably weaker, 
of course, than the Rugby speaker, and also badly distorted. 

Jersey. J.C.V. 


Sir,—While listening for long-wave C.W. stations the other 
night I was very surprised to hear telephony between two 
stations which was of rather bad quality in the case of one 
station, though quite intelligible. 

It consisted of single words spoken slowly by the near station 
(Rugby?) and then repeated by the operator at the distant 
station, who seemed to be an American by his speech. Later 
the distant station took charge, and the near station repeated 
when he heard correctly. In several cases I was able to dis- 
tinguish the word the first time it was spoken, while the near 
station asked for it to be repeated. The quality of the speech 
from the distant station was quite good, though the set had 
to be oscillating to receive it at all. 

I wonder how many of your readers have heard this Jong: 
wave telephony ? T.F.B. 

Surrey. 
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Definitions. of Terms and Expressions commonly used in Wireless 
| | Telegraphy and. Telephony. = 
This section is being continued week by week and will form an authoritative work of reference. 


Cf. 


taneously) of an oscillatory circuit so 
that resonance is produced with some 
desired frequency so as to give the 


of resistance-capacity coupling. 
 Resistance-Capactry COUPLING. 
. Tuned Circuit. An oscillatory circuit 


Transmitter (wireless). An apnea for 
the sending out through the medium 
of ether waves telegraphic or tele- 


phonic signals. |The actual sending 
apparatus at a wireless sending or 
transmitting station. 

Triode. A three-electrode valve. 

Trigger Action. See Vatve RELAY. 

True Power or True Watts. The actual 


average power in an alternating cur-. 
rent circuit, given by the product of 


ampéres, volts, and the power factor, 
as opposed to the apparent power 
which is given by the product of 
ampéres and voltage, See Power IN 
A.C. Cracurts. 

Tubes of Force. See Lines or Force. 


Tuned Anode. A common type of inter- 
valve coupling used for connecting the 
successive three-electrode valres of a 


TO “ee 


Tuned anode high-frequency valve 
coupling. 


high-frequency amplifier in cascade. 
An inductance coil L is connected in 
the plate circuit of the valve whose 
output is to be applied to the grid 
circuit of the next valve in the series, 
and this inductance is tuned to the 
wavelength of the oscillations being 
amplified by means of a condenser C, 
connected in parallel with it. This 
tuned circuit then offers a very high 
impedance (seo RESONANCE) to tho 
desired signal oscillations and low im- 
pedance to oscillations of other fre- 
uencies just as in an ordinary tuner. 
hus a comparatively large oscillating 
voltage is set up across the inductance 
or anode coil and the capacity. This 


Tuned Réed Rectifier. 


Tuner. 


adjusted to give resonance at a de- 
sired wavelength. See RESONANCE, — 


‘Tuned Plate Circuit. The anode circuit 


or plate circuit of a three-electrode- 
valve in which a tuned oscillatory cir- 
cuit is included either as a tuned anode 
coupling for high-frequency amplifica- 
tion er to produce local oscillations for 
beat reception. On account of tho 
capacity 
valve, self-oscillation ‘will usually occur 
when the plate circuit is brought into 
tune or resonance with the grid circuit 
unless. special precautions are taken to 
prevent it. °° 


A mechanical 
Sse ad of low-frequency currents in 
which contacts are made by a reed 
vibrating at the same frequency as that 
of the alternating current to be recti- 
fied. This reed is in the nature of a 
flat spring and is so weighted as to 
have a natural period of vibration 
equal to that of the period of the 
alternating current. It is kept vibrat- 
ing by the action of electro-magnets 
Operating from the source of alter- 
nating current. 

An apparatus consisting of one 
or more oscillatory circuits the natural 
frequency of which can be varied 
over a considerable range by variation 
of the inductance or capacity or both 
simultaneously so that resonance can 
be obtained with any desired frequency 
or wavelength, i.e., the circuit can be 
“tuned ’’ to the desired frequency. 


In a tuner which has an inductance . 


and a condenser in parallel the im- 
pedance offered to oscillations whose 
frequency is equal to the natural fre- 
ny of the tuned circuit is very 
igh, whereas the impedance offered 
to all other frequencies is low. 
such a circuit. is capable of selecting 
a signal of any given wavelength to the 
total or partial exclusion of ali others. 
See MULTIPLE TUNER and OSCILLATION 


Tungar Rectifier. 


CONSTANT. 

A thermionic rectifier 
of special construction for dealing with 
fairly large currents. It is a ther- 
mionic valve with twò electrodes. 
Used extensively for rectifying alter- 


etween the electrodes of a. 


Thus . 


greatest response to that frequency or 
the wavelength corresponding to it, 


and a minimum of response to all other 


frequencies or wavelengths. See Re- 


SONANCE. 


Tuning Colf. ` See TUNNG INDUCTANCE. 


Taning 


r 


Two Circuit Tuner. 


- Candenser. ~The variable con- 
denser -used for tuning an` oscillatory 
circuit. Eo 


Tuning Inductance. A, variable inductance 
circuit. | 


used for tuning an oscillator 
The name is also applied to the induc- 
tance of a tuned circuit or tuner even 
if it has a fixed value. 


. in which there are two distinct tuned 


oscillatory circuits, such as that of a 
loose coupler in which both primary 


` and secondary circuits are tuned to the 


Two-Phase. 


Two:-Pole Switch. 


same wavelength. 


Two-electrode tungar rectifier valve. — 


Two-Electrode Valve. 
having two electrodes, i.e., a filament 
(or cathode) and a plate (or anode) 


A thermiontc tube 


such as the Fleming valve, Tungar 
rectifier, etc. Sometimes 


“ diode.” See THERMIONIC VALVE. 
An alternating current sys- 
tem in which there are two distinct sets 
of alternating currents and E.M.F.s 
differing in phase by 90°, Sometimes 
called ‘* four-phase,’’ 

A switch which opens 
or closes two circuits simultaneously by 
the operation of a single handle, also 
called a ‘double-pole switch.” It may 
be either one-way (single throw) or two- 
way (double throw), according to 
whether one or two pairs of alternate 
circuits can be brought into operation. 


oscillating voltage is transferred to the nating currents for obtaining the high Two-Way Switch. One by means of 
grid of the next valve through the tension sapply fér valve transmitters. which either of two circuits can be 
medium of a grid condenser C, in Tuning. The careful adjustment of the operated singly or alternately. Cf. 
exactly the same manner as in the case capacity or inductance (or both simul- Two-Pote SWITCH. 

: B 4I 


called a` 


A receiving circuit 


356 


Dictionary of Technical Terms.— 
U. 


. Ultra: Magnifier. A name sometimes 
applied to regenerative circuit, 

Ultra-Audien Circuit. A special type of 
regenerative circuit for beat reception. 

Umbrella Aerial. An aerial with a 
number of wires which radiate from a 
central mast and slope downwards to 
the ground, the angular spacing between 
the wires being equal. 

Undamped Oscillations or Undamped 

-~ Waves. Oscillations or waves which 
continue with constant or undiminished 
amplitude, t.e., continuous waves. 
Waves. or oscillations in which the 
logarithmic decrement is zero. Com- 
pare Damezp OscILLATIONS. 

Unidirectional Current. A current which 
flows in one: direction only round a 
circuit, but is- not necessarily of con- 
stant strength, e.g., a pulsating current 
or an intermittent current. A direct 
currert is a unidirectional current of 
constant strength. 

Unilateral Conductivity. That property 
of same electric circgits whereby a 
current can only pass in one direction 
through it and not in the reverse direc- 
tion. Such a circuit is capable of acting 
as a rectifier of alternating currents. As 
an example, a thermionic valve possesses 
unilateral conductivity between the 
plate and the filament. 


Units. See ABSOLUTE UNITS. 
Unit Charge. See Quantity or EL ec- 
TRICITY. 


Unit Pole. A magnetic pole of such a 
strength that it will exert a force of one 
dyne on an equal pole when the distance 
between them is one centimetre. 

Unloaded Aerial. An aerial circuit in 
which no extra inductance has been 
added to increase the wavelength. 
Untuned Aerial. Refers to a receiving 

. circuit in which the aerial circuit is 
inductively coupled to the tuned oscil- 
latory circuit, and where no special pro- 
vision has been made for tuning the 
aerial circuit itself. Such an arrange- 
ment is very effective on short waves 
where it would be otherwise difficult to 
obtain efficient reaction. Sometimes 
called aperiodic aerial. | 

Untuned Circuit. <A circuit which has 
no particular natural frequency or wave- 
length of ita own, #.e., an aperiodic 
circuit. 


Upper Side Bands. See Srne Banps. 


V. 


Vacuum Tube. In general a closed glass 
tube or bulb containing two or more 
electrode and from which the gas has 
been pumped to a low pressure so that 
a discharge can be passed between the 
electrodes in the form of a current con- 
ducted by the ionised gas. The term 
is also commonly applied to a thermionic 
tube, especially in America. 

Vacuum Valve. A vacuum tube possess- 
ing unilateral conductivity, i.e., having 
the properties of a rectifier. The name 
is also applied to a thermionic valve. 

Valve. A device which only allows cur- 
rent to fow in one direction through it, 
i.c., something which possesses unilateral 
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conductivity. The term is now univer- 
sally applied to all thermionic tubes, 
whether used for rectification, amplifica- 
tion, or the production of electrical 
oscillations. See THERMIONIC TUBE 
and THREE-ELECTRODE VALVE. 


Valve Adapter. An accessory by means 
of which a valve of one type can be 
adapted to a-holder meant for another 
type. For instance, the caps of receiv- 
ing valves used in America are of a 
different pattern from those used in this 
country, and a suitable valve adaptor 
enables an American valve to be used 
on a set with standard British valve 
holders. 


Valve Amplifier. See THERMIONIC Am- 


PLIFIER. 
Valve Detector. See THERMIONIC 
DETECTOR. 

Valve Oscilator. See THERMIONIC 
OSCILLATOR. | : 


Valve Receiver. A wireleas receiver em- 
ploying one or more thermionic valves. 


Valve Relay. <A three-electrode valve 
arranged in a circuit in such a manner 
thet a n of sufficient strength 
applied to the grid will cause the valve 
to break into continued self-oscillation, 
the resulting increase in plate current 
being made to operate an ordinary 
electromagnetic relay. The self-oscilla- 
tion continues even after the signal 
ceases and has to be stopped artificially ; 
this is conveniently done by the back- 
stop of the electromagnetic relay short- 
circuiting the reaction cou, A valve is 
put into this condition by applying a 
suitable steady negative potential to the 

rid so that the valve operates on the 
ower curved portion of its static 
characteristic curve. 


Variable Condenser. A condenser the 
capacity of which is continuously ad- 
justable between certain limits. This is 
done by having the two sets of plates 
movable relatively to one another, In 
the type where one set of semi-circular 
plates are rotatable between another set 
of semi-circular plates the change in 
capacity is proportional to the angle of 
rotation of the moving plates, Cj. 
Square Law CONDENSER. 


Variable Inductance. See VARIOMETER. 


Variocoupler. An instrument embodying 
two coils, one rotatable inside the 
other, enabling the tnductive coupling 
between them to be varied between 
wide limits. The construction is 
similar to that of a variometer, only 
the connections of the windings being 
different. 


Variometer. -A variable inductance con- 
sisting of two coils or windings, one 
coil being mounted within the other 
and rotatable with respect to it. The 
two windings are connected in series, 
and when the movable coil (or rotor 
coil) is turned so that its axis coincides 
with that of the outer coil (or stator 
coil) the inductance will have a maxi- 
mum value if the magnetic fields set 
up by the current in the coils are in 
the same direction, f.e., if the two 
windings assist one nother in produc- 
ing the magnetic field. If the rotor is 
turned through 180°, so that the coils 
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oppose each other, the inductance will 
have a minimum value. With a good 
quality variometer an inductance ratio 
of about 10 to 1 can be obtained 
between maximum and minimum set- 
tings. 

Vector. A vector.is a straight line whose 
length represents the magnitude of 
some quantity to some convenient scale, 
and whose direction is parallel to the 
direction of that quantity, e.g., a 
force, velocity, ete. Cf. ROTATING 
VECTORS. 


Vector Sum and Vector Difference. The 
addition and subtraction of  vectore. 
To add two vectors OA and OB, com- 
plete the parallelogram OACB. Then 
the diagonal OC is the vector sum of 
OA and OB. The other diagonal, 


/ Resultant OC of two vectors OA and OB. 


AB, is the vector difference of OA and 
OB. In adding or subtracting alter- 
nating currents or voltages the opera- 
tion must be done by vectors in this 
manner, the angle of phase difference 
being taken into account. The 
diagonal gives the resultant not only 
in magnitude, but in the correct phase 
relation. 

Velocity of Propagation (of ether waves). 
Electric waves are propagated through 
the ether with the same velocity as 
light, i.e., about 186,000 miles per 
second, or 3x 10'° cms. per second. 

Vernier Condenser. The name given to 
a variable condenser of small capacity 
when used in parallel with a condenser 
of larger capacity in order to get fine 


Vernier condenser. 


adjustments. Some variable oandensers 
of normal capacity value have a 
‘‘ vernier” arrangement embodied in 
them; one of the movable vanes or 
plates is capable of being rotated inde- 
pendently of the rest by means. of 3 
small knob on the top of the main 
control knob... 


Virtual Value. Another name for the 
effective value or root-mean-square 
value of an alternating current, 


voltage, ete. 
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| The Wireless World 


Information Department 


| Conducts a Free Service 
of Replies to Readers’ 
Queries. 


Being impressed by the recent correspond- 
ence in your journal concerning the 
great efficiency of the Reinartz 
circuit, [ desire to construct a re- 
ceiver for the broadcast band of wave- 
lengths, employing the - original 
Reinartz circuit, followed by a stage 
of L.R. amplification, and wisk you 
to give me the ctreuit diagram, 
together with full particulars con- 
cerning the winding of the Hak 

d: 


L 

We give in Fig. 1 the original Reinartz 
circuit, followed by a stage of trans- 
former coupled L.F. amplification as you 
desire. The aerial and grid coil should 
be wound. as a continuous coil, on a 
cylindrical former three inches in dia- 
meter. Wind on this former 85 turns 
of No. 22 D.O.C. wire. Commencing at 
the grid end of the coil, wind 15 turns 


NOOO GHOONOO00N 


Questions should be concisely worded and headed “ Information Department.” 
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Each separate 


question must be accompanied by a stamped addressed envelope for postal reply. 


_ from the top of the coils, Seven, 12, 15, 


18 or 25 turns may be included in the 


‘aefial circuit, whilst 10, 20, 30, or 40 turns | 
‘may bè included in the reaction coil. The 
H.F. choke in the plate circuit of. the ` 
detector valve should be very carefully 


constructed, and may consist of 200 turns 
of No. 36 D.C.C. on a former 24 inches 
in diameter. This is, of course, the 
original Reinartz circuit, which has from 
time to time undergone important modi- 
fications, such as the combination of the 
reaction and aerial coils in one, full de- 
tails of which will be found on page 125 
of our January 27th issue. The circuit 


may also be used in conjunction with . 


ordinary plug-in coils, by adopting the 
circuit given in Fig. 1, page 595, of our 
December 30th issue. n important 
improvement on this latter circuit would 
be to use a third coil (value about 18 
turns, such as a Gambrell a2) to act as an 
aperiodic aerial. By substituting suit- 


T.+ 


1 mfd 


Fig. 1.—Reinartz receiver, with L.F. amplifier, 


and then loop the wire to form a tap- 
ping, and then continue the winding and 
tap subsequently at the. 25th, 35th, 60th; 
67th, 72nd, 75th, 78th, and 85th turns. 
After leaving a quarter inch spacing the 
reaction coil of 40 turns may then be 
wound on. This should be tapped at the 
10th, 20th, 36th, and 40th turns.: Con- 


necting up in accordance with the dia- 


gram, it will then be found that 25, 35, 
or 60 turns may be included in the 
Secondary circuit, the L.T. connection 
ing formed at the 60th turn, counting 


r 


“a 


able coils the circuit is equally suitable 


for use on the Daventry wavelength. 
0000 


Cutting Ebonite and Brass. 


Can you tell me what is the most suitable 
type of saw to use for cutting brase 
and chonite ? D.L.J. 

In cutting brass it is best to employ a 

hack saw with a 12-inch blade having 25 

teeth per inch, while for cutting ebonite 

it is better to use a blade having only 18 

teeth per inch. If cutting up large sheets 


? Shar 


of ebonite, however, it will be found far 
more convenient to mgke use of a 


:joiner`s rip-saw, care being taken not to 
use too much pressure. pE at 


0000 


“Reactivation” of Valve Filaments. 


I have recently been reading in a lay 
journal concerning ‘ reactivation" of 
, valve flauments, by which it is claimed 
| that dull-emitter valves which. have 
-~ been overrun need no longer be dis-. 
carded, but can be restored to their 
former pristine vigour. Can you give 
me any technical details concerning 
this new tdca, which should be very 
benefictal to the pocket of the average 
amateur? L.E.N 
The “reactivation” of dull emitter 
valves to which you refer, is no new 
idea, but has been generally known among 
amateurs under various names for the past 
two years. There are two main methods 
known respectively as “cooking” and 
“ flashing,” and full details of these 
methods have appeared from time to time 
in this section of The Wireless World dur- 
ing the past two years or so. You are re- 
ferred to the Readers’ Problems section 
of the May 27th, 1925, issue, of this 
journal, which was the last occasion in 
which these details were given. . 


oo00 


An Automatic: “On and Off” Switch. 


I understand from a friend that some 
time ago you published full construc- 
tional details of a device whereby the 
receiver automatically switched ttsclf 
on when the local station com- 
menced to transmit, and switched off 
on the conclusion of the programme, 
and should be glad to know in which 
number this interesting device ap- 
peared. N.D.C. 

This instrument, which was, of course, 
designed for a valve receiver, was full 

described in our issue of June 10th, 1925. 

It was operated by moans of the carrier 

wave from the local or high-power 

station. This carrier wave (which of 
course commences immediately the trans- 
mitting apparatus is put into operation, 
and before actual speech or music is 
transmitted from the studio) naturally 
sets up oscillations in all receiving 
aerials within range, and when this device 
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is fitted certain relay apparatus is caused 
to operate which switches on the valve 
filaments, it being necessary, of course, 
that the receiver be left tuned to the 
local or high-powered station as the case 
may be. Upon conclusion of the pro- 
gramme and cessation of the carrier wave 
the receiver is once more switched off by 
the relay ‘apparatus. It should not be 
forgotten that the device will operate at 
all times, as, for instance, if the local 
station comes ‘‘on the air’’ at an un- 
usual time for testing purposes, or to 
make an urgent announcement in any 
unforeseen emergency. 


e. 0000 
| Push-Pull Amplifier. 
Being interested in the push-pull method 


of amplification, J wish to incorporate 
the system in @ new receiver which 


I am constructing, but as I have a 


number of apare intervalve trans- 
formers and L.F. chokes, I should 
like to use them tf possible without 
incurring the expense of purchasing 
the_ special input and output trans- 
formers customarily used. If there- 
fore this ts at all possible, I should 
be pleased if you could give me a 
wiring diagram, G.P.K. 


It is by ao means necessary to go to 
the expense of obtaining special trans- 
formers. Providing that ‘you have two 
ordinary intervalve transformers 
two L.F. chokes, or alternatively, four. 


1 mfd i mfd 
0-001 mfd 
LP ORANA 724 donna P 
o.s R 
0,0,070 iS 
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Fig. 2.—Push-pull amplifier, with ordinary 
L.F. transformers and chokes 


intervalve transformers, you can con- 
struct a very efficient push-pull amplifier 
by following the diagram of connections 
given in Fig. 2, which is, as you will 
see, quite straightforward. The trans- 
formers and L.F. chokes are of the 
ordinary type. If you have four trans- 
formers you should use two for the input 
in accordance with the diagram, whilst 
the second two should have their prim- 
aries and secondaries joined in series, so 
that they form L.F. chokes, and then the 
circuit will be exactly as given. This 
arrangement may be used immediately 
after a detector valve, or may be pre- 
ceded by an ordinary stage of L.F. 
amplification, which may be transformer, 
choke, or resistance coupled. 
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Issued in conjunction with * The Wireless World.” 


“WIRELESS TELEPHONY,” by R. D. 
Bancay. Price 2/6 net. By Post, 2/9. 


“THE OSCILLATION VALVE-—THE 
ELEMENTARY PRINCIPLES OF ITS 
APPLICATION TO WIRELESS TELE- 
GRAPHY,” by R. D. Bancay. Price 6/- net. 
By Post, 6/3. 


**WIRELESS VALVE RECEIVERS 
AND CIRCUITS IN PRINCIPLE AND 
Bancay and N. 


PRACTICE,” by R. D. 
ASHBRIDGE, B.Sc. Price 2/6 net. By Post, 2/10. 


“ THE THERMIONIC VALVE AND ITS 


DEVELOPMENT IN RADIO TELE- 
GRAPHY AND TELEPHONY,” by Dr. 
J. A. Fireminc. Price 15/- net. By Post, 15/9. 


“CONTINUOUS WAVE WIRELESS 
TELEGRAPHY,”’ Part 1, by W. H. EccLES, 
CSc. Price 25/- net. By Post, 25/9. 


Odtainable by post (remittance with order) from 

ILIFFE & SONS LIMITED 

Dorset House, Tudor St., London, E.C.4 
or of Booksellers and Bookstalls 


What is the Most Sensitive Receiver P 
In perusing foreign radio journals, especi- 
ally American publications, one guins 


a great impression of the extra- 
ordinury sensitivity of the 2-0-2 
neutrodyne receiver, apparently 


almost universally used in that great 
country. Now I kar frequently read 
in The Wireless World and other 
periodicals that two well-constructed 
H.F. stages are approximately equal 
to regeneration, from the point of 
view of sensitivity. The neutrodyne 
system merely serves to stabilise a 
receiver and does not itself add sensi- 
tivity to a receiver. Logic would 
therefore tell us that our customary 
0-v-2 regenerative receivers are equal 
in sensitivity to the American five- 
valve neutrodynes which abjure re- 
action, and that our 1-v-2 receivers, 
which are nearly always regenerative, 
should surpass them. A criticism. of 
my argument would be greatly 
appreciuted, P.T.R. 
Your argument, which is very interest- 
ing, is also fundamentally correct, but at 
the same time this does not alter the 
fact that, both from a theoretical point 
of view and on practical test, a well-con- 
structed 2-v-2 neutrodyne receiver with- 
out reaction is a far better receiver than 
either the 0-v-2 or 1-v-2, both employing 
reaction which are favoured by the 
average amateur in this country. In the 
first place, let it be said that if H.F. 
transformers are correctly designed and 
constructed with a view to the valves 
with which they are to be associated, 
then a 2-v-2 receiver will pony be at 
least equal to, and probably superior to, 
the average 0-v-2 regenerative receiver 
from the point of view of sensitivity, 
whilst from the point of view of selecti- 
vity, stability, and ease of control the 
conventional regenerative receiver is an 
“also ran.” With regard to the popular 
tuned anode receiver, as it usually is, in 
conjunction with a valve chosen with a 
view to minimum filament consumption 
rather than of suitability of character- 
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istics, He @ debatable matter uty the 
any useful p se is served at all 

HY. stage. iu connection with this you 
are advised to read the conclasions. 
drawn on page 155 of the February 3rd 
issue of this journal. There is, however, 
no harm whatever in attempting to in- 
crease selectivity and sensitivity by using 
reaction as well as H.F. amplification in 
a neatrodyne receiver. Unfortunately, 
however, the customary swinging coil 
method of reaction bas a great effect on 
the tuning of the circuit to which it is 
applied, and this negatives any attempt at 
calibration, and it is well, therefore, to 
attempt to find some method of applying 
reaction which avoids this evil. This 
can be done quite successfully, the result 
being a highly sensitive and selective 
receiver employing neutralised B.F. 
amplification and smooth non-interfering 
reaction control such as is described on 
page 154 of the issue of The Wireless 
World to which we have previously 


referred. 
©000 


The Flewelling Super-regenerative 
Reoeiver 


I wish to experiment with the Flewelling 
single valve circuit, as I understand 
that enormous ranges are possible 
with this arrangement. P.R.D. 

We illustrate this circuit in Fig. 3. 

Whilst, of course, long distance results 

are possible with this receiver under cer- 

tain conditions, it must not be thought 
that this receiver is one which is con- 
stant and reliable, as in the case of any 
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Fig. 3.—The Fiewelling super-regenerative 
circuit. © 


ordinary circuit such as the Reinartz 
circuit, or the conventional regenerative 
receiver. In common with all super- 
regenerative circuits, this arrangement 
will be found unstable and “ fickle,” and 
it is almost impossible to give any defi- 
nite data for operation. It is certainly a 
very interesting circuit for the experi- 
menter, and as such it possesses great 
potentialities, but it is not to be recom- 
mended to the man who is desirous 
listening to distant broadcasting stations 
with a minimum of trouble and expendi- 
turo. If desired the aerial tuning system 
may be substituted by a frame 

and, indeed, this is advisable in the 
interest of one’s neighbours, as the cir- 
cuit is a very virile radiator. 
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THE IMPORTANCE OF THE LISTENER. 


T is difficult to over-estimate the importance of the 

listening section of the wireless public, by which we 

mean those whose principal interest, at the moment 
at any rate, is in listening to the programmes without 
concerning themselves with how 
wireless works or why the move- 
ment of certain controls on their 
receivers will produce different 
effects. We who are concerned 
mostly with the experimental and 
amateur*side of wireless are in- 
clined, perhaps, to overlook the 
fact that by far the majority of 
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listening public to state whether they are satisfied or not 
with the present control. We understand that a promise 
has been given that Parliament shall have full oppor- 
tunity for consideration of any proposed changes before 
these are put into force, and, therefore, it is through 
Parliament that the public must give expression to its 
= views. A recent statement shows 

that the total number of wireless 

licences issued has reached 

1,841,000, amd the actual number 

of listeners is, of course, consider- 

ably greater, because the majority 

of receivers are used by two or 

. more individuals. There would 
appear to be the opportunity for 


Hour | 365 be : 
those who participate in broadcast- AN INSTANTANEOUS DIHECT-READING an organisation representing the 
ing are simply listeners. To them, GONIOMETER rr. .Y/ interests of the listener to become 
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tainly it has not yet achieved any- 
thing like the ultimate possibilities 
which mmst still lie ahead. 

To a vast and ever-increasing 
number of persons, therefore, 
broadcasting is appreciated for the 
service which it gives, and we 
should not forget its potentialities 
purely as a public service as dis- 
tinct from the technical aspect. 

We believe that the listening public should be given a 
larger voice in the conduct of broadcasting, and especially 
in any new changes which may come abðut as a result of 
the recommendations of the Committee of Enquiry. It 
does not, to us, seem right that any drastic change in 
the organisation and control of broadcasting should take 
effect without an opportunity being given first to the 
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broadcasting could be easily ascer- 
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387 METRES v. KILOCYCLES. 
388 NDER the above heading a 
389 l reader contributes to the 
Correspondence columns 
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of this issue a letter expressing 
his views on the subject, oft discussed, of whether the 
use of ee) should be adopted in preference to 
metres. Thef@is, of course,.a good deal to be said on 
either side, but we are strongly in support of our reader’s 
view that the sudden adoption of kilocycles generally 
in place of metres would lead to great confusion. 

Our own readers, we feel sure, would not appreciate 
it if we introduced the change in our Journal, and it is for 
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this reason that we haye avoided doing so. There seems 
little doubt that ultimately the use of the frequency desig- 
nation will find favour, but certainly when dealing with 
short wavelengths it is, at present, less cumbersome to 
refer to metres, whilst those who desire to do so can 
always convert into kilocycles for their own benefit, and 
for precise work on short waves the frequency. designation 
would, of course, be essential, unless we preferred to 
refer, for example, to 5.2625 metres, or divide the metre 


fractionally. ) 
ooooo 


COPYRIGHT OF THE B.B.C. PROGRAMME. 

T the time of writing, a legal case of unusual in- 
A terest has just been concluded before Mr. Justice 
x Astbury, in the Chancery division. The plaintiffs 
were the British Broadcasting Co., Ltd., and the defen- 


PROGRESS AT 2NM.—Mr. Gerald Marcuse avails himself of his well-earned 


facilities in regard to the use of high 


dants the Wireless League Gazette Publishing Co., Ltd. 
The defendant company, which is unconnected with 
vie Wireless League, produced a journal which con- 
tained a summary of the broadcasting programme for 
the following week. The British Broadcasting Co. 
sought an injunction to restrain the defendants in the 
present action from continuing the publication of advance 
programmes, but in the case just concluded the defendants 
denied infringement and the existence of any copyright 
in the programmes, and pleaded, alternatively, that the 
copyright, if any, was not owned by the B.B.C. 

The history of the publication of the programmes of 
broadcasting events is an interesting one. In the early 
days of broadcasting, before publication œ the ‘‘ Radio 
Times ’’ was commerced, details of the principal items 
of the programmes were published in the daily Press. 
After a time, however, the daily Press instituted what 
practically amounted to a boycott of the B.B.C., and 
excluded the programmes from newspapers, and for a 
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time the public were without any means of obtaining 
advance information regarding the forthcoming broad- 
cast items. It was after this that the ‘‘ Radio Times” 
commenced publication, and the daily papers also re- 
sumed the printing of the programmes of the day because 
they were forced to recognise the news value of this 
advance information. 

The result of the case is that an injunction has been 
granted to the B.B.C., restraining the defendants from 
copying the broadcasting programmes published in the 
“ Radio Times.’’ It was also held by the judge that 
the B.B.C. owned the copyright of the programmes. 

It would be difficult to conjecture what would have 
been the outcome of the present action if it had not been 
decided in favour of the B.B.C. and the copyright up- 
held. From the point of view of the broadcast listener 
the result is of some importance, be- 
cause if it had been established that 
there was no copyright in the broadcast 
programmes, then it is doubtful 
whether, if every paper were thus 
placed in the position of being able to 
publish the programmes, it would have 
been satisfactory for an official pro- 
gramme paper to continue, because it 
would undoubtedly lose circulation 
through competition. On the other 
hand, the absence of any official pro- 
gramme might mean that no paper 
would publish programmes in full, but 
only extracts of the principal items, 
because it must be remembered that 
considerable space would be occupied 
by the publication of the entire pro- 
grammes from all the British stations, 
and, without a monopoly in the pub- 
lication, it seems uncertain whether a 
remunerative publication could be pro- 
duced, since it is, of course, due to 


“ Radio Times’’ has obtained its 
present large circulation. 


Weve o ms 0000 
GOVERNMENT-CONTROLLED 
BROADCASTING. 


LTHOUGH at the time of writing no official 

statement is available, rumours are current that the 

Broadcasting Committee of Enquiry includes in 
its recommendations the proposal that broadcasting should 
cease to be run by the B.B.C., but should be taken over 
by a Government-appointed Board of British Broadcast- 
ing, under the direction of which the, present personnel 
of the B.B.C. would act. 

We sincerely hope that the official recommendations 
are not so drastic as the rumours imply, because such a 
procedure would be converting the present organisation 
virtually into a Government Department, and we very 
much fear that, under such circumstances, there would 
no longer be the enthusiasm and incentive to persistent 
effort which has characterised the work of the B.B.C. 
organisation in the past. 
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Wavemeter with 


an Optimum 


oe = 


Wavelength of 
40 Metres. 


By F. H. HAYNES. 


T is to be wondered how many transmitting amateurs 
there are who have in their possession an accurately 
calibrated wavemeter. This remark is based, not 

only upon conversation with those who are privileged to 
transmit, but also on the observations one hears when 
listening in on the short-wave band. ‘‘ What do you 
make my wavelength?” is quite a common remark, 
though the operator making this request should have a 
precise snowiadie of the wavelength he is using before 
opening up communication with another station. The 


reply from the other station usually bears equal evidence | 


of the absence of a wavemeter if only by the evasiveness 
of the reply, but when statements are made it has rarely 
been the experience of the writer to find that they were 
anything like accurate. When listening with a short- 
wave set, it is an undisputed fact that the various stations 
in Great Britain are to be picked up at settings widely 
distributed across the tuning dial, whilst, in fact, the 
wavelengths allocated by the Post Office for experimental 
working are normally fixed at 8, 23, 45, and go metres. 
For a station to use a wavelength of 47 metres, or 22 
instead of 23, might be regarded as a contravention of 
the transmitting permit. 
‘In reception’ the wavemeter is a luxury, yet to the 
methodical experimenter it 
must be regarded as a neces- 
sity. To rely 8n dial set- 
ting as an indication of 
Wavelength is not permis- 
sible in any receiver where 
variable coupling is em- 
Ployed, and it is even less 
€sirable in the case of a 
t-wave set where the 
inductance of the coil in the 
Circuit varies appre- 
clably according to the posi- 
tions of the aerial and 
on windings. 
lo 
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Self-oscillation is maintained by means of the inductance 
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Suitable for Use 


as a Low=power 
Transmitter or 


Drive Oscillator. 


The design of an oscillator for metering short waves 
presents many problems which are not met with on the 
longer wave bands. The principal difficulty is to arrange 
and proportion the circuit so that oscillation amplitude 

-is reasonably constant with all settings of a relatively 
large variable tuning condenser. In this wavemeter a 
separate inductance in the plate circuit is used for excita- 
tion having the property of maintaining oscillation for 
all settings of the tuning condenser which has a maximum 
value of 0.0005 mfds. ag 


> 


Separate Coil for Excitation. 


It will be seen from the circuit diagram _that a portion 
-of the anode coil is common to the grid circuit, for the 
grid filament path is v/a the grid condenser and leak, the 
negative battery terminals, the H.T. bridging condenser, 
a few turns of the exciter coil, and thence through the 
stopping condenser to the filament. .The condenser in the 
exciter coil tapping lead, referred to as a stopping con- 
-Qto denser, is charged to the 

H.T 

* tery, and in tracing the 
action of the circuit one 
should imagine the H.T. 

' battery as being connected 
in this lead. Thus with a 
tapping point somewhere 
near the middle of this coil 
at filament potential as re- 
gards oscillatory currents 
and with the valve plate 
i connected to one end and the 
grid to the other (vřa the 

- H.T. bridging condenser), 

47. an oscillating circuit 1$ 
formed. The operation of 
this arrangement depends 
upon the effectiveness of the 
choke coils in the filament 
' A II 
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New Short-wave Oscillator.— 

leads, but, in any case, so long as the filament leads 
possess inductance, a potential will be built up between 
filament and the battery terminals which, in turn, will 
permit of a potential difference existing across the few 
turns forming the grid coil. The filament is bridged with 
a condenser, so that oscillating current will have equa! 
access to both ends 


Other Circuit Considerations. 


The tuned circuit is connected between grid and fila- 
ment, achieving the object of making the grid-plate 
capacity of the valve insignificant compared with the 
relatively large value cf the tuning condenser. ~ By this 
means valves, similar in type, may be interchanged with- 
out appreciably affecting the calibration of the instru- 


ment, assuming that- this is not relied upon on 
the o to 5 setting of the condenser scale. It is, of 


course, always inadvisable to make use of the scale of 
a variable condenser within a few degrees of the zero 
end. For this circuit arrangement can be claimed, 
therefore, fairly uniform oscillation over a wide 
range of adjustment, calibration is uninfluenced, within 
practical limits, by interchanging valves, and an impor- 
tant practical consideration is that coupled coils, often 
placed one within the other, are dispensed with, for the 
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The front pa has a clean appearance owing to the absence of 

screw heads. The components, which are attached to the under- 

side, are light in weight and are secured in position by means of 

screws and blind holes. The two screws in the top right-hand 

corner may be blued or treated with camera black to render 
them less conspicuous. 
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difficulty of rigidly setting up coils which are in close 
proximity must not be overlooked. 

The grid potential is regulated by means of a shunted 
grid condenser, suitable values being 0.005 mfds. and 
10,000 ohms. By substituting a leak resistance having 
a value of 80,000 or 100,000 ohms, the circuit can be 
made to whistle by 
cutting up the con- 
tinuous oscillations 
into a series of oscil- 


The components are arranged so that connecting up is carried 
out by means of short direct leads, an important feature in 
wavemeter design. 


lation trains, the pitch of the note depending upon the 
value of the resistance combined with a given condenser. 
The advantages gained by modulating the oscillations in 
this way are that the signals from the wavemeter can be 
picked up on a receiver which is not oscillating, that the 
note, which is exceedingly constant, can be caused to 
beat with the heterodyne note permitting of exceedingly 
critical tuning adjustment, and, moreover, as the oscilla- 
tion trains are cut off as a result of the grid potential 
becoming excessively negative, harmonies will be set up 
which likewise will be modulated. By making use of 
the harmonics, the wavemeter can be used to measure 
wavelengths as low as 5 metres. A hot wire ammeter 
connected in the oscillatery circuit reveals that the ten- 
dency to oscillate over the entire scale of the tuning 
condenser is less uniform than when the leaky condenser 
is merely used for grid biasing, yet, nevertheless, self- 
oscillation is maintained. 


Constructional Data. 


In constructing the set, cabinet-making is avoided by 
adopting a standard containing box. The top paral is 
22 
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New Short-wave Oscillator.— 
of jin. ebonite, and is filed 
to accurately fit, the fillets on 
the inside of the box being 
raised, if necessary, so that 
the edge of the panel pro- 
jects yin. all round. As- 
suming that a suitable cutter 
is not available for drilling 
out the hole in which the 
meter is fitted, a circle 
should be scribed showing 
the position of the meter, 
and within this another 
circle, so that, by drilling a 
number of yyin. holes almost 
touching, the barrier can be 
sawn away with a fine blade 
or fretsaw and the hole 
finished with a half-round 
file. 

The tonstruction of the 
inductances should next be 
proceeded with, In each case 
the strips are made about 
lin. longer than required, 
and, after drilling and 
threading on the wire, the 
ends are adjusted to come 
level. In this form of coil 
construction the wire is first 
shaped by. winding on a cylinder with turns touch- 
ing, the wire having been previously straightened. In 
the case of the exciter coil three supporting bars are 
employed, secured at the ends to square pieces of }in. 
ebonite. Three legs are used to support this coil made 
from ğin. ebonite rod. The larger coil, which is con- 
nected in the tuned circuit, is held rigid at one end by 
mounting on a Hin. ebonite base piece and at the other 
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A, Clade dia.; B, 5/16in.; 
5/32in. and countersunk on top; F, 5/32 
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Constructional detalis of the tuning and exciter coils. 


Drilling details of a ee ce panel as viewed from the underside. 
3/16in. ; 
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with an ebonite ring sawn from a piece of 3in. tube. It 


might be mentioned that, owing to the springy nature of 


the heavy gauge wire, a cylinder is required smaller 
in diameter than the finished coil, and tests shotild there- 
fore be made with several formers. The holes in the 
ebonite, which, of course, give clearance to the wire, 
should not be so large as to allow the turns to be 
loose, though the wire must slide through freely. 

The filament choke coil is wound on an 
chonite tube lifted from the base by means 
of two din. ebonite spacers. Four 8 B.A. 
screws with nuts serve as terminals. A 
wrapping of thin insulating paper separates 
the two layers, both of which are wound in 
the same direction, that is, starting from 
one end of the coil, both windings can re- 
present, as it were, a right-hand screw. It 
will thus be seen that, as regards acting 
as a choke, both windings are in parallel. 


DA 


Assembly. 


All of the components are held down to 
the panel by means of 6 B.A. screws and 
blind holes. Although the writer does not 

make a practice of adopting tapped holes 
in the construction of broadcast apparatus, 
their adoption is perhaps permissible in 
this instance, where the constructor 1s cer- 
tain to have had some experience in the 
making up of receiving sets. All tapped 
holes are, however, uniform in size— 
6 B.A. 
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PARTS REQUIRED. 


Variable condenser, 0:0005 mfd. (Igranic). 

Cabinet, 12in. x 9in. x Gin., type No. 209 (Compton Electrical 
and Radio Trades Supplies). 

4 Condensers, 0:01 mfd., type No. 577 (Dubilier). 

Grid condenser, 0:005 mfd. 

Anode resistance, for use as grid leak (Oliver Pell Control 
Ltd., Granville House, Arundel Street, W.C.2). 

4 Ebonite shrouded terminals (Belling & Lee). 

“On and off” switch (Argonaut Manufacturing Co., 16, Nor- 
man Buildings, Old Street, E.C.1). 


Approximate cost, without meter - - 


Before the wiring up is’ proceeded with a small choke’ 


coil must be.made for connecting in the negative lead 
to the milliammeter. This consists of about twenty turns 
of No. 38 D.S.C. wire wound on a cardboard former 
isin. in diameter and having nine slots fin. in depth. 
This choke coil is for the purpose of relieving the meter 


Slopping Condenser in Filament 


Circuit _O-0tmfd 


Tuned Coil 


Tu ning Condenser 
0-0005 mfd. 


Shpping Condenser A 
in Taned Circuit ; 


Grid Londenser 
0:005mfd. 


—~ Plate Socket 


Milliammeter, 0-25 mA, (Elliott Bros.). This instrament is nol 
essential, but is recommended. 

Ebonite panel, 12in. x 8in. x }in. 

Ebonite tube, 2in. dia., 3in. required. P 

1ft. Rin. ebonite rod. 

Valve holder (Aermonic), model D. 

Pieces of tin. and &in. ebonite for coil formers. 

Various 6BA screws and nuts. 

Small quantifies of No. 10 and No. 14 S.W.G., bare copper wire. 

2 oz. No. 24, D.S.C. 


£4 Tos. od. 


POOH OOS OHEDESECOHGOERH OHS CE THEEPHES HOH EEE HREOC HS EHEHTS HE THEHEE HEE SOKA HHEHOHCHSV CH POEHSCESEHSSOSO PHS ESETHSS COHOSUSVECHLOFewesse® 


soldered permanently in position until tests have been 
made for uniform oscillation over the range of the tuning 
condenser. Preliminary’ tests may be made with a 
D.E.5, D.E.5a, B.4, or D.F.A.1 valve, using about 40 
to 60 volts on the plate. Itis not necessary to incorporate 
the anode or filament batteries as part of the wave- 


H. T. Balfery End. 
Filament Tap 


i H.T. Bridging Condenser: 
l 001 mid. 


_ Meter Frolecling Choke. 


_ + Terminal of 25Ma. Meler. 


On and Off Swikh 
“Wilh Proleching Resislante. 


Filament Terminals. 


Filament Choke - 2 Windings 
No.22 D.S.C. 55 Turns Each. 


e A Shunt 
Condenser 0-01 mfd 


eae Grid Resislance. 
60.000- 100.000 Ohms. 


The componenis assembled in position ready for wiring. 


winding from the strain and likely damage due to high- 
frequency currents taking a path through the meter. The 
“on and off ’’ switch is of a type which, working through 
a resistance, brings the filament current slowly to a 
maximum. 

The layout of the parts has been considered with a 
view to simplifying the wiring. The leads which form 
part of the oscillatory circuit are composed of strip 
made up by laying three straight lengths of No. 16 wire 
side by side on the bench- and passing the soldering-i iron 
along them. 

The tapping contact on the exciter coil should not be 


A I4 


The various fixed condensers can here be identified 


meter, providing short leads are used for connecting and 
that the batteries are entirely disconnected from other 
circuits. The correct adjustment for the tapping con- 
tact on the exciter coil is found by moving the connection 
along turn by turn until the point of minimum feed is 
reached, the tuning condenser being set roughly in the 
middle of the scale. The condenser is then rotated 
through its full scale, and if oscillation is found to cease 
at any point, as indicated by a rapid increase in plate 
current, a slight readjustment of the tapping point is 
necessary. 
(To be concluded.) 
19 
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Broadcast Reception on the Cornish Riviera Express. 


on express trains between Paddington and Plymouth 

on Tuesday, March 2nd, was unsuccessful in its early 
stages, the results subsequently obtained fuily rewarded 
the enterprise of the Great Western Railway officials and 
Messrs. Burndept Wireless, Ltd. 


[7 the experiment in broadcast reception carried out 


which successfully 


The standard seven-valve 
Operated five loud-speakers and twenty pairs of telephones while 


“ Ethodyne” 


the Cornish Riviera express was travelling at 7 
IT 


m.p-h. 


The object of the experiment was to determine whether 
the installation of wireless would usefully contribute 
towards relieving the tedium of a long railway journey. 

Five compartments of a first-class coach in the Cornish 
Riviera Express were fitted with twenty pairs of head- 
phones for the use of Press representatives, while the 
restaurant car was equipped with loud-speakers. ‘The 
receiving equipment consisted of a standard seven-valve 
superheterodyne—an Ethodyne—with frame aerial. 

Extraneous noises due to bridges and crossings frus- 
trated attempts to pick up the 106.30 time signal from 
Daventry as the train steamed out of Paddington, but at 
Southall a serious effort was made to receive Daventry’s 
morning concert. It soon became apparent that great 
difficulty would be experienced in cutting out the incessant 
roar in the telephones, which was first attributed to the 
fact that the train was travelling at over a mile a minute. 


Dynamo [Induction Trouble. 


At 11.20, when high speed was being maintained bc- 
tween Reading and Savernake, it was possible to make 
out the first distinguishable sounds of music, consisting of 
military band selections from 5X X. Considerable volume 


was obtained between Savernake and Thatcham, but the 


annoying background of ‘‘ mush ” still persisted to such 
an extent that any real enjoyment of the programme was 
impossible. Although the frame acrial was rotated in 
all directions, no relief was obtained, and it became 
evident that the interference was being caused by the 
lighting dynamo beneath the coach. Plymouth being 
scheduled as the first stop, nothing could be done to over- 
come the trouble, and experiments were abandoned. 
The really successful tests were carried out on the up 
journey from Plymouth to Paddington. The apparatus 
was installed in a first-class coach, with the lighting 
A 15 
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“ Listening-In ” at 70 Miles an Hour.— 
dynamo out of commission, attached to the 4.10 p.m. 
ex Plymouth. 

Reception was begun before leaving Plymouth, and 
while the train was still standing in the station Daventry 
was tuned-in at concert strength, much to the amazement 
of a large-crowd of onlookers. 

Soon after the journey was commenced a peculiar 
fading effect was observed. The train was now skirting 
Dartmoor, which, lying to the north-east, appeared to be 
screening Daventry’s signals. The suggestion was put 
forward that this interesting phenomenon may have been 
due to an absorption effect exerted by metallic deposits. 

Signal strength was beginning to improve near Totnes 
when the train plunged into the Brent tunnel. Signals 
at first seemed to die out completely, but when close to 
the loud-speaker one could still hear faint music, even 
in the heart of the tunnel. 

Continuous fading was also produced in the Devonshire 
section owing to the tortuous curves in the line, which 
necessitated constant manipulation of the frame aerial. 

An entertaining incident during the tests was the tun- 
ing-in of Radio Paris (1,750 metres) while the train was 
standing at Newton Abbot. A group of enthusiastic 
townsfolk listened with rapt attention to a pianoforte 
recital followed by a talk in French! 

Between Dawlish and Exeter good reception was ob- 
tained from Cardiff, while, a minute or two later, through 
a background of atmospherics and Morse, Aberdeen was 


Music provided a happy distraction in the restaurant car. 
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Four pairs òf telephones were allotted to each com partment. 
The photograph shows the neat method of plugging-in without 
damage¢e to the carriage fittings. 


distinctly recognisable. Shortly before Tiverton was 
passed Daventry’s carrier wave was again tuned-in and 
held until, on passing the junction, the six o’clock chimes 
of Big Ben burst through with astonishing clarity. 

But the best was still to come. On the final stages of 
the run, between Newbury and Paddington, when the: 
train was maintaining speeds varying between 70 and ĝo. 
m.p.h., the London programme via Daventry came 
through on loud-speakers in the restaurant car in a manner 
that would have been creditable in a private drawing- 
room. If the reproduction was slightly harsh, it had to 
be remembered that the loud-speakers were operating at 
full strength. 

One more ‘‘ seafch’’ for Continental stations brought 
in San Sebastian (Spain), when the train was running 
through Reading. 

This interesting experiment proved that the few_re- 
maining obstacles to broadcast reception on a swiftly 
moving train are by no means insuperable. Whether a 
frame aerial is a suitable form of antenna for this purpose 
is open to doubt, but what is certain is that consistent 
reception can be carried out, except in tunnels, through- 
out a long railway journey. i Same! i 
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INSTANTANEOUS DIRECT-READING 


GONIOME TER. . 


Account of a ro and interesting direction-finding system described by Messrs. R. A. Watson Watt 
and J. F. Herd, at the Wireless Section, I.E.E., on March 3rd, 1926. 


AST Wednesday’s meeting of the I.E.E. Wireless 
Section was devoted chiefly to atmospherics. Two 
papers were read, the first—by Mr. R. A. Watson 

Watt, superintendent of the Radio Research (Atmo- 
spherics) Station at Ditton Park, near Slough—dealing 
with a continuous directional recorder for atmospherics. 
This is in the form of a single rotating frame aerial, 
clock driven, working in conjunction with a resistance 
capacity-coupled amplifier and writing a record of atmo- 
spheric ‘‘ kicks”? on a ‘drum revolving with the frame 
aerial.* 


Limitations of Ordinary D.F. Methods. 


The second paper, by. Mr. Watson Watt and Mr. 
J. F. Herd, dealt with a new and interesting system of 
direction finding, which has many features promising 
important applications. Although the system has been 
developed chiefly for the authors’ work on the investiga- 
tion of atmospherics, it is equally applicable to the re- 
ception of signdls, and has many points of distinct 
novelty as compared with the usual D.F. methods. Chief 
among these is the fact that the indication of direction is 
read directly on the screen of a cathode ray oscillograph, 
which is the essential element of the indicating device. 
This results in it being possible to get the directions of 
two or even more stations simultaneously, a condition 
which is quite impossible with ordinary aural D.F., 
where even a weak interfering signal may easily give rise 
to error. The absence of inertia from the indicating 
system also renders it possible to read directly the 
instantaneous direction of individual atmospherics. This 
is in marked distinction to the usual D.F. methods, which 
tend naturally to treat atmospherics from all sources as 
a ‘‘ lumped ” signal, indicating a mean direction of 
minimum arrival. While this mean may be statistically 
true, it may be physically fictitious, since the atmo- 
spherics so averaged may be due to two (or more) streams. 


Direction of Individual Atmospherics. 


Interesting details are quoted in the paper when 
the arrangement was used to determine the direc- 
tion of arrival of individual atmospherics, due to several 
different thunderstorms, subsequently verified from 
meteorological records. ‘This suggests important appli- 
cations of the device for X location for meteorological 
purposes, as well as for the wider radiotelegraphic 
interest. The new system also appears to be particu- 
larly applicable for use with beacon transmitters for 
navigational purposes, as well as to many other D.F. 
applications which will readily suggest themselves to the 
practical mind. 

The cathode ray device used as an indicator is the 
Western Electric Company’s tube. This is now so well 


2 A short descri ee with photographs, of this recorder 
appeared in The Wireless World of August ist, 1923. 
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known as to call for little description. A beam of elec- 
trons is produced by means of a heated cathode and a 
tubular anode, producing a spot of bright fluorescence 
when it impinges on a screen at the end of the tube. 
‘The beam is acted upon (for clectrostatic deflection) by 
two pairs of deflecting plates mutually at right angles. 
These can best be shown diagrammatically, as in Fig. 1, 
which illustrates the use of the arrangement for direction 
finding. 

Two large loops are arranged at right angles to each 
other and crossing at their centres. A signal arriving 
in the plane of the north-south loop NS will give an 
E.M.F. in that loop with nothing in the east-west lo®p, 
EW. The voltages developed across the tuning conden- 
sers in the NS loop circuit are applied to the plates ms 
of the oscillograph, producing vertical deflection of the 
cathode ray spot. As a result, the spot on the screen is 
opened out into a vertical line, the length of which will 
depend on the amplitude of the signal. Similarly, a 
signal arriving in the plane of the east-west loop will give 
an E.M.F. in that loop 
and nothing on the NS 
loop, causing the spot 
to be opened out into a 
horizontal line. In the 
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Fig. i.—Directional frame aerials connected directly to the 
oscillograph for recording strong atmospihérics, 


same way a signal arriving in a plane, say, half-way 
between the angle of the loops, will give an E.M.F. 
in each loop, the amplitude of which is proportional to 
the sine or cosine'of. 45°. Each of the pairs of plates 
will act simultaneously on the beam, moving it in a re- 
sultant direction. The spot will therefore be opened out 
into a line making an angle of 45° with either of the axes 
of reference. The length of this line will be the same 
as that in either of the two previous and simpler cascs 
(that is, of course, for the same strength of signal with 
only the arrival angle altered). 

Similar reasoning will readily show that, for a signal 
making any other angle with, say, the plane of the NS 
loop, the spot will be opened out into a line making the 
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An Instantaneous Direct-Reading Goniometer.— 
same angle with the vertical axis of reference on the 
tube screen as the signal makes with the NS loop. 


Electrical Symmetry Necessary. 


Two minor theoretical sources of error are pointed out, 
these being not inherent defects of the principles of the 
system, but simply the fact that in the Western Elec- 
tric oscillograph actually used one pair of deflecting 
plates is nearer to the source of the electron beam than 
the other. One of these errors, a very slight difference 
of phase between the two components actually applied to 
deflect the beam, is shown to be negligible even at such 
short wavelengths as 300 metres. -The other is a slight 
inequality of amplitude, due to the pair nearer the source 
bending the beam with a greater ‘‘ leverage ’’ than the 
other. This error is also very smal], and can actually 
be corrected by a method mentioned later in the paper, 
while both could be completely eliminated by a re- 
arrangement of the deflecting plates, so that both pairs 
should act on the beam at exactly the same place. 

The assembly, as actually described N 
by the authors, is, of course, arranged 
primarily for their work on atmo- 
spherics. Here it is obvious that 
there is no possibility of even a rough 
check on the accuracy of the indica- 
tions, so that it is necessary to elimi- 
nate all possibilities of error. Con- 
sequently the loops employed at 
Ditton Park are very large, so that a 
minimum of amplification may be 
used, since it is a general experience 
that quantitative uncertainties increase 
rapidly with amplification. 

The circuits are also arranged to 
give the most complete symmetry and 
freedom from error. To eliminate q 
‘antenna effect ’’ the mid-points of 
the horizontal stretches of the loops 
are connected to earth, and the tuning arrangements 
of the loops broken up into two half loops com- 
pletely symmetrical on either side of the earth lead. 
The tuning of each half loop is practically inde- 
pendent of the tuning of the other half. In the standard 
Western Electric oscillograph one plate of each pair is 
joined together and commoned to the anode (the other 
plate of each pair being joined through an external resist- 
ance path to this common point). 
symmetry, special oscillographs have been obtained for 
this purpose, in which each plate is separately terminalled. 
The anode of the tube is joined to the earthed mid-point 
of the whole system.. ' 


Use of Amplifiers. 


For strong signals or powerful atmospherics no ampli- 
fication at all need be used, the oscillograph plates being 
joined directly to the condensers, as in Fig. 1. For 
weaker E.M.I.s suitable amplification may be intro- 


duced between the tuning condensers and the oscillograph- 


plates. The authors show the circuits of a two-stage 

amplifier, from which Fig. 2 has been redrawn to show 

the simple arrangement for one stage. Resistance-capa- 
A 18 
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city coupling is used on the ‘‘ push-pull ’’ system. This 
maintains the symmetry of the arrangement, while the 
resistance-capacity system is very suitable for use on 
atmospherics. The anode resistances are wire wound to 
100,000 ohms, and the stage shown is tapped in thirds, 
so that voltage amplifications of 5, 10, and 15 are obtain- 
able on this stage (in conjunction, if necessary, with a 
further multiplication by~15 provided by the subsequent 
similar stage shown in the original). The loop aerials 
each consist of five turns of 1,200ft. horizontal length, by 
about 150ft. deep. The total area-turns thus amount 
to about 20 acres. It is pointed out, however, that such 
large loops are not essential; nor is the push-pull system 
of amplification. These have been used by the writers 
chiefly in accordance with the general policy of minimis- 
ing amplification and ensuring symmetry for their work 
on atmospherics. Much smaller loops—down to an area 
of even 30 square metres per turn—with one pair of 
vertical limbs coincident, in combination with normal 


amplifiers and the standard form of Western Electric 
oscillograph, have already been shown to be practicable. 


E La 


CATHODE RAY 
OSCILLOGRAPH 


S 
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Fig. 2.—Amplifying valves inserted between the loops and oscillograph electrodes. 


The accurate tuning of the loops is a matter of some 
importance, and details are given of the tuning‘and test- 


ing arrangements as used by the writers at Ditton Park. 


When, of course, the whole system is correctly tuned and 
adjusted the arrival of a signal causes the spot of the 
oscillograph to trace a straight line, which directly indi- 
cates from, say, the vertical axis, the angle which the 
signal makes with the north-south loop. In order to 
have a sharp line it is essential that the two components 
applied to the oscillograph should be in phase. Any ` 
slight mistune produces immediately a difference of phase 
in these two components which manifests itself by open- 
ing the single straight line into an ellipse. 

This at once forms an effective safeguard against errors 
of bearing’ due to bad tuning, since the ellipse becomes 
quite wide before its major axis begins to depart by a 
measurable amount from the correct angle. This tuning 
can thus be performed directly on the signal, while it can 
also be conveniently performed in advance on locally 
generated oscillations of the desired frequency. The 
authors’ arrangement uses a local screened oscillator in 
conjunction with the tuning inductances shown in Figs. ! 
and 2. The four coils are arranged. to form a crossed 
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T matters not whether a Radio Receiver is used for 
the artistic pleasure it.gives, or for bringing in 
distant stations under the expert hand of a keen 
experimenter, it must, above all other things, be reliable. 


A.J.S. Receivers are highly efficient and ‘give WORLD- 


4-Valve Table Type Receivers. ) WIDE SATISFACT ION. The method of intervalve 

These may be obtained in Cabinets of coupling used cannot easily be surpassed when musical 
Oak or Mahogany. reproduction Is being considered. 
Table mode! de Luxe, complete- £2917 6 
ee, 2 es Moreover, the standard receivers are more sclective than 
peek i £26 15 0 usual, owing to the method of aerial coupling, and the , 
ha oe similar to T.M2, here fact that the coils for use on the lower Broadcast range 
Se la Ber ee a, ee eee ee are single layer wound, and that the variable condensers 
All Prices indude Royalties. are of the A.J.S. low loss type. The wavelength range 

ieee a oe is from 150 metres upwards. When used above 550 


illustrated, wit ahogany or Oak flare, 
$415 0 


metres, p'ug-in coi's are employed. The standard type 
receivers are so constructed that the aerial cannot be 


energ:sed by self-oscillation. 
S a? My i A : > 
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2-Valve Loud Speaker Receiver, complete with all accessories as 
illustrated and inclusive of Junior Loud Speaker. Price £13 18 6. 
Receiver only, £8 2 6. Junior Loud Speaker from 35/-. 
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An Instantaneous a Goniometer.— 

transformer, the two coils of one loop being co-axial and 
having their common axis at right angles to the axis of 
the coils belonging to the other loops. A primary coil 
_ is mounted at their centre, and is capable of being rotated 
with réspect to the two pairs of coils. The primary is 
fed from the oscillator, and can thus be used to induce 
into either of the aerials. (The arrangement is very 


similar to the crossed transformer used in the -Bellini- | 


Tosi direction finder, except that here the rotatable coil is 
the'exciter instead of ‘it being the receiving search-coil, as 
in the Bellini-Tosi D.F. reception.) The exciting prim- 
ary coil may thus be coupled to one loop alone, and this 
loop tuned up, then the other loop tuned independently. 
Finally, both may be tuned to absolute identity, as judged 
by the complete closing of the ellipse. If the operation 
is complicated by the presence of signals, the loops may 
be replaced by dummy circuits of the same inductance and 
resistance. | 

This arrangement also permits the testing of the volt- 
age amplification and output of each side. 

These should normally be the same, but one may he 
made slightly greater than the other to correct for the 
slight difference in position of the two pairs of deflecting 
plates, already referred to. This is simply done by 
slightly increasing the amplification on the weaker side 
until the deflections corresponding to identical inputs to 
the two systems are the same. Since the result on the 
screen is the only convenient measure of the relative ampli- 
fications, it will be seen that by. adjusting these to equality 
the error referred to is automatically compensated. 


Simultaneous Direction Finding. 


In dealing with the properties of the new system the 
authors describe its behaviour in the case of two or move 
signals. Its virtue in this respect is due to the fact that 
the electronic beanr <i\es instantaneous response to every 
impulse. In the simplest case with two stations, if a 
marking impulse arrives from one while the other is 
spacing, the oscillograph will trace a line giving the 
bearing of the former, and vice versa. If the stations 
are working quite independently at hand spced, the mark- 
ing periods in each case will be interrupted by compara- 
tively long spacing gaps, during which marking impulses 
from the other station mav be received. Two bright 
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lines, each indicating the correct direction and amplitude 
of the corresponding signals, will thus be made to stand 
out Clearly on a background of faint fluorescence. If 
the stations are working independently at high speeds, the 
pattern becomes a parallelogram full of fluorescence whose 
edges, clearly defined, are respectively parallel to the 
two required bearings ; even three stations on high speed 
merely increases the complexity of the image, but it is 
still possible to determine the bearings simultaneously. 


Application to Navigation. 


-This behayiour on signals makes the arrangement very 
suitable for use on the reception of beacon stations for 
navigational purposes, and the writers make some interest- 
ing suggestions in this respect. The suggestion outlined 
is for C.W. transmission modulated to an extent of m per 
cent. at a frequency of 7. It is pointed out that 7 need 
only be a fraction of one cycle per second, ż.e., the whole 
cycle of modulation occupying two or three seconds. _ The 
modulation w can be made large, and both m and z can 
be given individual values for a series of beacons. The 
beacons could work simultaneously on the same wave- 
length. On a cathode ray diréetion finder two such 
beacon transmitters might cause a typical screen image of 
two lines intersecting, say, at an angle of 55°, one vary- 
ing once in three seconds from full to half length, and 
the other varying once in five seconds from full to quarter 
length. The navigater would then simply have to find in 
a list the two stations stated to have these characteristics. 

Interesting examples of the use of the system on atmo- 
pherics from thunderstorms are also given in the paper. 
On one occasion quoted, observation of distant flashes on 


-a dark sky gave very good agreement with the directions 


observed on the cathode rav oscillograph. For another 
occasion, a polar co-ordinate diagram shows the lines 
from which strong atmospherics were seen to be arriving. 
Meteorological records subsequently provided information 
as to places reporting thunder at the times of the obser- 
vations. These are similarly plotted, and show excellent 
agreement with the observed atmospherics. 

It is pointed out that the arrangement as described 
suffers the usual direction-finding ambiguity of 180°, 
but that this can be resolved by methods already used in 
direction-finding svstems. as also by methods peculiar to 
the oscillographic arrangement. 
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A Section Devoted to New ani 


An Experimental Valve Adaptor. 


The valve adaptor shown in the 
diagram has been constructed with 
the object of facilitating connection 
to the various sockets of a valve 
holder in order that experimental 
variations of circuit may be made in 
the case of completed receivers. For 
instance, it may be desired to add a 
further stage of I.F. amplification to 
an existing receiver. In this case a 
two-valve unit is constructed with an 


LEADS FROM 
VALVE LEGS 


FILAMENT 
Experimental valve adaptors. 


"GRID 


intervalve transformer connected in 
the usual way between the two valves. 
The four leads from the valve adap- 
tor are then connected to the unit in 
the following way. The grid lead is 
taken to the grid of the first valve 
and the plate lead to the plate of the 
second valve, the filament current for 
the two-valve unit being drawn from 
the two filament terminals. It will 
then be secn that the telephone 
A 22 


currents returned to the original set 
through the plate terminal of the 
valve adaptor have received a further 
stage of L.F.  amplification.— 
H. B. C. 

o00Vu 


Aerial Safety Cord. 

The safety cord is attached to the 
insulator at the mast end of the aerial 
and is taken over the halyard pulley 
to a spool mounted loosely on a 
bracket secured to the base of the 
mast. In the event of the halyard 
breaking, the safety cord is free to 
pay out from the spool when the 
aerial drops. A means is thus pro- 


_ vided for attaching a new halyard 


and drawing it through the pulley 
without having to take down the 
mast. A large size cotton reel may be 
used for the spool, and the cost of 
fitting is only a few pence.—H. D. 


’ AERIAL 


HALY ARD 


Safety cord for fitting new halyard in the 
event of breakage. : 


O08 
Preventing Filament Sag. 

In receivers with vertical or sloping 
front panels it is important that the 
valves should be so mounted that 
there is no tendency for the filament 
to sag under its own weight, as this 


NOVELTIES 


Ideas and Practical Devices. 
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may eventually cause a short-circuit 
with the grid. Often the original 
arrangement of the valve sockets 1s 
unsuitable for other types of valve. 


Valve adaptor to prevent filament sag. 


By means of adaptors constructed 
according to the diagram this dif- 
culty may be overcome, since the 
centre lines passing through the valve 
sockets and pins may be set at any 


relative angle to correct the tendency 


of the filament to sag.—R. H. 
o000 


Fine Tuning. 

The circuit diagram shows a con- 
venient method of obtaining fine.ad- 
justment of wavelength in a crystal 
receiver tuned by means of a slider 
coil. . 

Two sliding contacts are fitted to 
the same bar, or if two bars with 
separate sliders are available, the 
same circuit may 
be obtained by 
joining together 
the ends of the 
bars Prelim- 
inary adjust- 
ments should be 
made with the 
contacts .as near 
together as pos- 
sible, then to ob- => 
tain fine adjust- 
ment the lower 
contact in the 
diagram is moved to vary the num- 
ber of short-circuited turns in the 
coil. An increase in the number of 
short-circuited turns will produce a 
decrease in wavelength.—H. W. W. 
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Events of the Week in Brief Review. 


ONE IN THREE. 

That óne of every three families in New 
York City owns a wireless receiver is 
shown by the latest survey of the U.S. 
radio trade. In other parts of the United 
States the proportion 13 one in five. 

0000 


CZECH O-SLOVAKIAN WIRELESS 
BOOM. 

In Czecho-Slovakia there are now more 
than 32,000 licensed broadcast listeners. 
The inauguration of the Strasnice station 
has been responsible for a big increase in 
the number of licences. 

0000 

POOR RECEPTION ON S.E. COAST. 

Listeners on the Kent and Essex coasts 
are complaining that the transmissions 
from 2L0 are inferior to those received 
from Hamburg! Is this the opening of a 
campaign for the installation of a new 
relay station? 

(oe ome) 

WIRELESS IN SHEFFIELD SCHOOLS, 

Pupils at the Duchess Road Evening 
School, Sheffield, are to give a public per- 
formance of the opera “ Maritana,’’ the 
proceeds from which will be handed over 
to the fund for providing wireless sets in 
Sheffield schools. 


ooo0oo 


POLAR FLIGHT WITH WIRELESS. 

Highly efficient wireless transmitters 
and receivers, together with direction- 
finding a paratus, are to be carried on the 
semi- rigid airship “ Norge,’ on which 
the Amundsen-Ellsworth Expedition party 
are to attempt to cross the Polar Ocean 
from Spitsbergen to Alaska. Transmis- 
sions during the flight, which will take 
place in the we will Rhee be on 
wavelengths o a, ‘G00 900 and 1,200 
metres, 

0000 
PORTABLE RECEIVERS. 

Enthusiasts who believe they can 
already detect signs of approaching spring 
are turning their thoughts in the direc- 
tion of portable receivers. 

A discussion on ‘Portable Receiving 
Apparatus ” will take place this evening 
(Wednesday) at an formal meeting of 
the Radio Society of Great Britain to be 
held at the Institution of Electrical 
Engineers, Savoy Place, W.Ç.2, beginning 
at 6 p.m. The discussion will be opened 
by Mr. F. H. Haynes, Assistant Editor 
of The Wireless World. 
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HOTEL WIRELESS. 


Broadcast receivers are being installed 
in’ all the private sitting-rooms in the 


main south block of the Hotel Cecil, 


Strand. Very shortly, we understand, all 
the rooms in the hotel will be similarly 


. equipped. 


e000 


PERU HEARD ON CANADIAN TRAIN 

What is probably a record in mobile 
wireless telephony reception is reported 
by the Canadian National Railways, 
whose trains have recently been equipped 
with broadcast receivers. 

On a recent occasion when an express 
was travelling at a good speed about 
1,000 miles west of Montrea% con- 
certs were picked up from Lima (Peru) 
and Oakland (California). 


HIGHER POWER AT ROME. 

Test transmissions have begun from 
the new 12-kilowatt broadcasting station 
in Rome. ‘The installation closely re- 
sembles that at 2L0, so that no great 
difficulty should be experienced in pick- 
ing up the transmissions in this country. 

The original 6-kilowatt apparatus at 
Rome will probably be transferred to 
Naples. 


. 


oo0o0o0 
DAVENTRY AERIAL STRUCK. 


Listeners to 5XX on Wednesday last 
were surprised soon after 10 p.m. by the 
sudden interruption of the programme, 
followed by a dead silence. 

The fact that the Daventry aerial had 
poen struck by lightning came as a useful 
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CONTROLLING THE EUROPEAN ETHER. Mr. Arthur R. Burrows, the well-known 
B.B.C. pioneer, who is now Director of the International Radiofelephony Bureau at 


Geneva, 
to keep an ear on the activities 


Mr, Burrows is seen with his eight-valve receiver, by means 
Europe’s many broadcasting stations. 


which he is able 
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reminder that even in the bitter month . 


of March it is advisable to “earth ” the 
receiver when not in use to avoid the 
unpleasant possibility of a thunderstorm. 


THE WIRELESS SPRITE. An original 

costume seen at the Three Arts Ball last 

Wednesday. The set represented is an 
Ethodyne III. 


TROUBLE IN CHICAGO. 

A protest is being made by the Zenith 
Radio Corporation of Chicago, who own 
the broadcasting station WJAZ, on 
account of the Government stipulation 
that transmissions must be limited to two 
hours a week. 

To provide a test case WJAZ broadcast 
à programme ‘‘ out of hours,’ with the 
result that a legal contest is being fought 
which may have interesting results. 

. oo0oo0ooọo 

MICROPHONES AT AN EXECUTION. 

A gruesome use of the microphone is to 
be made by medical doctors at the State 
prison in Carson City, Nevada. Accord- 
ing to the Central News, microphones 
are to be fastened to the Lodies of three 
murderers undergoing the capital penalty 
in the lethal ekamper of the prison. 
Outside the chamber the doctors will 
listen to the heartbeats of the three men 
as the gas is being turned on. 

ooo0ooọo 
SOUTH AFRICAN “PIRATES” 
UNHAPPY. 


Heavy penalties for wireless ‘' pirates ” 
are provided for in the Wireless Tele- 
graphy Bill which is now being con- 
sidered in the South African Union 
House of Assembly at Cape Town. 
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The Bill also provides for a £5 penalty 
in the case of illegal broadcasting, confis- 
cation of the apparatus, and the cancel- 
lation of the station owner’s licence. 
Competent postal officials are authorised 
to enter any premises to inspect wireless 
apparatus. i 

_ 0000 
NIGHT FLYING BY WIRELESS, 

Important experiments in the use of 
wireless for guiding aeroplane pilots at 
night are being conducted by Imperial 
Airways, Limited, on the cross-Channel 
route. In the experimental machine 
frame aerials are built into the -planes. 
Croydon, acting as a beacon station, will 
transmit a series of Morse signals which 
will be received by the pilot, who will 
thus know, from the strength of recep- 
tion, whether his machine is flying in the 
direction of the transmitting station. 

oo0oo0oọo 


RELAY BROADCASTING IN SOUTH 
AFRICA. 

Pretoria listeners to the Johannesburg 
broadcasting station may shortly enjoy 
the advantages of a local relay station. 
A successful relaying experiment has 
been carried out at Pretoria with a 50- 
watt Western Electric transmitter con- 
nected by landline to “J.B.” 

At present the 40 miles separating Pre- 
toria from Jobannesburg make reliable 
reception on crystal sets rather difficult, 
and the prevalence of atmospherics does 
not improve conditions. 


A feature of special interest, 
particularly to members of The 


Wireless League, will appear in 
the issue of ‘The Wireless 
World ” for March 24th. 


WIRELESS ON DANISH FERRYBOATS. 

The Danish Government has been asked 
to consider the possibility of equipping 
the State ferryboats with wireless tele- 
phony installations. 

ooo0ooọo 
STATE ENCOURAGES HOME 
CONSTRUCTORS. 

University extension lectures in the 
theory and practice of wireless are now 
being given in the Massachusetts In- 
stitute of Technology. An additional 
class has been opened for instruction in 
building and repairing receivers. 

oo0oo0oo0o 
>» HOUSE FULL! 

An idea of the congestion obtaining in 
the American ether can be gained from 
the fact that the U.S. Department of 
Commerce has received between 250 and 
300 applications for broadcasting facili- 
ties, but is unable to grant licences as 
no wavelengths are available. 

0000 
THE B.B.C. SILENT TESTS. 

With reference to our paragraph en- 
titled, “ The Silent Test,” on page 314 of 
our issue of February 24th, we wish to 
say there is no reflection on the genuine- 
ness or accuracy of the independent wave- 
length tests carried out by Radio Press 
Limited. 
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TRADE NOTES. 


B.8.A. Radio Catalogue. 


In embarking on the wireless market, 
B.S.A. Radio, Ltd., have issued an attrac- 
tive catalogue setting forth illustrated 
particulars of the range of B.S.A. re- 
ceivers, loud-speakers, telephones and 
valves. The B.S.A. Company has entered 
into an agreement with Standard Tele- 
phones and Cables, Ltd. (formerly the 
Western Electric Co., Ltd.) whereby it 
will profit by the long experience of the 
latter in broadcast research and develop- 
ment. 

0000 
Supersonic Components. 

Messrs, L. McMichael, Ltd., are issuing 
an interesting pamphlet giving instruc- 
tions and notes on the use of “ M.H.” 
supersonic transformers. A _ seven-valve 
superheterodyne is taken as a model and 
methods are shown for the compact as- 
sembly of such a receiver with M.H. com- 
ponents, 


o0o000 


A “ Claritone’’ Ordeal. 

A Claritone loud-speaker recently sur- 
vived an extraordinary ordeal. Through 
the inadvertence of a Manchester listener 
his Claritone was subjected for a period 
of five minutes to a supply pressure of 
220 volts D.C. Although the windings 
were temporarily overheated, the instru- 
ment emerged unscathed and is still func- 
tioning normally ! 

Throughout the five minutes the many 
hundreds of turns of extremely fine 
copper wire composing the windings were 
carrying a steady current of approximately 
110 milliamperes, to say nothing of the 
strains imposed upon the insulation ! 


A a 


The new Marconiphone demonstration 

equipment, incorporating an amplifier 

capable of working three ‘‘ Super" toud- 
speakers. 


New Premises. 
New works have been acquired by 


the Athol Engineering Company. Their 
new address is Seymour Road, Crumpsall, 
Manchester. 
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A Section Mainly for the New Reader. 


A “NEUTRODYNE” PROBLEM. 


Probably the greatest difficulty 
confronting the designer of a 
“2 H.F. neutrodyne ” receiver is to 
arrange for reception of the long 
waves. Suitable plug-in transformers 
do not seem to be generally available, 
and in any case they are apt to be 
bulky, and difficulties may arise in 
mounting them in such a way that 
magnetic interaction is prevented. 
One is, indeed, apt to envy the 
American designer, who is called 
upon to cover only a restricted wave- 


band, and, in consequence, finds it ` 


comparatively easy to produce a neat 
set without undue complications and 
with a ‘‘clean’’ layout and simple 
Wiring. | 

An excellent method of overcoming 
these difficulties was suggested in 
The Wireless World for October 
21st, 1925, where there was described 
a neutralised H.F. unit containing 
two amplifying stages. The output 
of the seeond transformer was con- 
nected to a standard pin-and-socket 
plug, so that it could be connected 
across the grid and filament of the 
first valve of a conventional detector 
and L.F. receiver: by merely rémov- 
ing the aerial coil from the latter and 
substituting the amplifier plug. The 
transformer secondary was tuned by 
what: was originally the parallel 
A.T.C. of the receiver, the aerial 
connection being, of course, trans- 
ferred to a coupling transformer con- 
nected in the grid circuit of the first 
H.F. valve. 

It will hardly be necessary to stress 
the advantages of such an arrange- 
ment. For local work the H.F. am- 
plifier is disconnected (which opera- 
tion should only require a few 
moments, if a suitable system of in- 
terconnecting leads is arranged), and 
the simple receiver is used with plug- 
in coils for reception both of the 
near-by short-wave station and for 


tivity, 


Daventry and other long-wave trans- 
mitters. For distance work on the 
250-550-metre waveband, where, of 
course, there is the greatest need for 
a high degree of sensitivity and selec- 
the amplifier should be 
connected up. | 

If an existing detector-and-L.F. 
receiver has a coupled aerial circuit, 
this system is still applicable, as the 
plug connected across the transformer 
secondary may in this case be inserted 
in the secondary instead of the aerial 


coil socket. 
0000 


SWITCHING A RESISTANCE-COUPLED 
"AMPLIFIER. 


Due to the fact that resistance- 
capacity coupling does not afford such 
a high degree of magnification per 
valve as is obtainable from the L.F. 
transformer method, it is usual to 
provide three stages of amplification 
when the former system is adopted. 
If, however, suitable valves are used, 
with sufficient high-tension voltage, it 
will be found that two low-frequency 
stages are ample for local work under 
most conditions, even if the detector 
is not preceded by H.F. amplifica- 


+. 
AT. 


Fig. 1.—Switching a th: ee-valve resistance- 
capacity coupled amplifier. 


tion, and, therefore, to avoid over- 
loading, some form of switching 
should be introduced in order that 


the operator may use the appropriate 
number of valves for the strength of 
signals being received. 

As has frequently been pointed out 
in this journal, it is correct practice 
to arrange switching in such a way . 
that the loud-speaker is always in the 
anode circuit of the last valve, if this 
is (as is generally the -case) the 
only one in the receiver capable 
of handling sufficient power for its 
satisfactory operation. It. will, ac- 
cordingly, be best to arrange to switch 
off the second L.F. valve, and this 
may conveniently. be effected by fol- 
lowing the scheme of connections sug- 
gested in Fig. 1. When the switch 
is ‘‘ up,” all valves are in operation. 

At the expense of a very slight 
complication in wiring, and by the 
use of a three-pole switch in place of 
that shown, automatic filament control 
may be introduced by wiring the fila- 
ment circuit of the valve to the spare 
pole in such a way that its continuity 
is broken when the valve is switched 
off. 


o000 
CARE OF DULL EMITTERS. 


The manufacturers of dull-emitter 
valves almost invariably specify the 
maximum anode voltage which may 
safely be applied to their products 
without unduly shortening their lives. 
Users should remember, however, 
that it is not so much the voltage ap- 
plied as the current passed in the 
anode circuit which will decide how 
long a satisfactory degree of emis- 
sion may be obtained. 

If the characteristic curve of a 
typical small power valve is exam- 
ined, it will be seen that a heavier 
current is flowing with only 80 volts 


applied to the plate and a zero grid 


than is the case with 120 volts high- 
tension and a Correct value of nega- 
tive voltage impressed on the grid. 
‘This is a further argument in favour 
of observing the rule that grid bias 
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should always be applied to an 
amplifying valve. 

It is usual to connect either the 
grid return lead or the leak of a 
detecting valve in such a way that a 
positive voltage is applied ; here our 
only means of reducing anode 
current, with a consequent saving 
both in valves and high-tension hat- 
tery, is to use the lowest possible 
voltage value of the latter, consistent 
with good results. Luckily, most 
valves operate well as detectors on 
quite low anode voltages—lower, in- 
deed, than those usually applied. 


0000 


TESTING THE H.T. BATTERY. 


When a suitable meter for reading 
the voltage of the high-tension bat- 
tery is not available, a rough-and- 
ready test, giving a good idea as to 
whether this component is at fault, 
may be made by varying the negative 
biassing voltage applied to the grid 
of one of the L.F. amplying valves. 
If it is found that a grid voltage of 
a lower value than would be expected 
(both from previous experience and a 
knowledge of the characteristics of 
the valve) results in a diminution of 


Wireless 
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signal strength and distortion, due to 
encroachment on the lower bend of 
the curve, it may safely be assumed 
that the voltage of the high-tension 
battery has dropped. 

In making this test, it has been 


“assumed that the grid battery itself 


is in order, and is supplying roughly 
the voltage indicated gt its various 
tapping points. This is perhaps 
rather a bold assumption, but is likely 


` to be justified unless the battery is 


an old one, as the current taken from 
it is negligible. 


In the case of a receiver employing 
reaction, it is generally possible to’ 


make a good guess as to whether 
the H.T. voltage has dropped appre- 
ciably by noticing if the reaction 
coupling can be made tighter than 
usual without producing actual oscil- 
lation. 

Still another fairly helpful indica- 
tion is provided by the adjusting 
screw of certain loud-speakers ; if it 
is possible to move the magnet pole 


pieces closer to the diaphragm than 


the normal setting without producing 
the usual rattling sound, it may be 
assumed that the anode voltage has 
fallen off. 


DISSECTED DIAGRAMS. 
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While none of these tests afford 
absolutely conclusive evidence of the 
condition of the H.T. battery, they 
are helpful when no definite method 


of testing is available. 


ooo°o 


~ H.T. FROM THE MAINS. 

When using the supply mains as a 
source of anode voltage for a direct- 
coupled receiver, it is often necessary 
to insert a large condenser in series 
with the earth lead. In spite of the 
fact that the negative main may be 
earthed, it is not unusual to find that 
there is a difference of potential be- 
tween this carth and the earth con- 
nection of the set, with the result 
that differences of voltage due to 
fluctuations in the supply, etc., may 
affect the grid of the first valve. 

Generally speaking, better results 
are obtained if a coupled aerial cir- 
cuit is used. In this case there is no 
metallic connection between the aerial 
and the mains, so there will be no 
need to insert a series condenser. It 
is not likely that instability will be 
introduced, as the low-tension battery 
will be more or less ‘‘ earthed” 
through the mains. 


No. 21.—A *‘ Parallel Feed-back ” Reflex Receiver. 


For the benefit of readers who find difficulty in reading circuit diagrams, we are giving weekly a series of 
sketches showing how the complete circuits of (§pical wireless receivers arc built up step by step. Below is 
- shown one of the alternative arrangements for obtaining both high- and low-frequency amplification from a 


The conventional arrangée- 
ment of a valve with com- 
pleted filament circuit, and 
the tuned secondary of an 
acrial coupling transformer 
connected between the grid 


The anode circuit is com- 
pleted through the primary 
of an H.F. transformer and 
the H.T. battery. Across the 
tuned secondary is connected 
a crystal detector, the output 


single valve. 


—the primary of an L.F. 
transformer, the secondary of 
which is connected between 
filament and grid of the valve: 
a condenser and choke are 
inserted, the former prevent- 


—while the latter performs @ 
similar function with regard 
to H.F. currents. ‘Phones 
are inserted in the anode cir- 
cuit, while the grid is blassed 
negatively. e batteries 


and negative filament lead. 


A 20 


of which is passed through— 


. ing a short-circuit as far as 


L.F. putses are ccne :rned— 


may be earthed. 


Casi 


MARCH roth, 1926. 


Wireless 
World 


375 


SHORT-WAVE NOTES. 


A Review of the Past Month. 


HE month of January has, on the whole, proved 
rather disappointing to short-wave enthusiasts, and 
conditions for long-distance working have been far 

from favourable on the popular 45-metre band. A 
number of experimenters returned to the higher wavc- 
lengths, and a considerable amount of two-way working 
was Carried on with stations in the U.S.A. on and around 
go metres, the Americans using 70-80 metres, the arrange- 


ment which was so extensively used during the early part — 


of 1925. 

Contact has, however, been maintained with stations in 
U.S.A., Canada, and the Antipodes on 45 metres by 
many of the better-known stations on this side, and 
although perhaps the strength of the received signal has 
not been so good as those heard on 70-80 metres, the 
shorter wavelengths have been practically free from the 
rapid fading effects which rende: good communication 
exceedingly difficult. 


Active South Americans. 


Brazilian stations have been heard at good strength 
using 35-40 metres as early as 11 p.m? G.M.T., but for 
our stations to effect communication has been a different 
matter, for in almost every case the South Americans 
have reported strong atmospheric disturbances at their 
receiving stations which have rendered two-way working 
impossible. 

American stations in and around New York and occa- 
sionally amateurs in Porto Rico have exchanged signals 
with England, but our men have had to continue working 
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BELOW 100 METRES. The apparatus used b 


lectrical Engineers. 


. P. H. Dorte in his lecture on ‘‘ Short-Wave 
Communicstion,” which he recently gave to the Pasadea Students Section of the Institution of 


well into the early mornigg before good reports and con- 
tact have been obtained. 

Australian amateurs have been few and far between, 
and are usually only on the air during the week-end, 
although A 3BD and A6AG have been copied on Wed- 
nesday evenings at 7 p.m. G.M.T. New Zealand stations 
are, however, to be heard almost every morning between 
6 and 8.30. Z2AC has been particularly active, and is 
now endeavouring to establish contact between his own 
country and South Africa. Quite recently this station, 
when in communication with G 2KF, arranged to be on 
the air during the evening of the same day with the ex- 
press purpose of working, or at least attempting to work, 
O A6N, and was received by the London station on his 
first call on 37 metres at 5.30 p.m. G.M.T. 

The attempt to connect the two countries failed, how- 
ever, for, although the English station informed A6N 
and also Russian NRI. that the Z station would call 
them, the cal] was not heard in Cape Town. ` 


A Station Frequently Heard. 


The station at Saigon, Indo-China, operated by 
French 8QQ is particularly active and may be heard 
calling and working stations in almost every part of the 
world, especially those in France and Palestine. The 
intermediate sign used by F 8QQ is FI, and that used 
by 6YX (Palestine) is P. The Philippine Islands 
stations, who, for the main part, work traffic schedules 
with U.S.A., employ the letters PI to denote their loca- . 
tion, and of these stations PI 1HR still has the best 
Signal. On Sundays, be- 
tween 2 and 5 p.m., this 
station may be heard work- 
ing at regular commercial 
rate with U.S.A. 6th Dis- 
trict, and it is only on very 
rare occasions that a G 
station is able to hook him. 

Several stations operated 
by the U.S. Navy and Air 
Force have been erected in 
the Panama Canal zone; one 
of the latter, located at Coco- 
Solo and using the call sign 
UggX, has been in touch 
with this country. 

Experimental stations in 
Sweden are increasing in 
number and may be heard 
almost any time of the day 
or night working with 
France, Italy, and Finland, 
and are conspicuous for the 
pure D.C. notes, which, al- 
though weak, are very easily 
copied. Jt would seem that 
the majority of the Swedish 
amateurs are relying on dry 
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Short Wave Notes.— 
cells or accumulators for their plate supphes, 
their power is limited owing to this reason. 

Iceland BG x, who a few months ago was prominent 
on go metres and who was successful in working several 
British stations, has ceased operations’ temporarily, the 
owner and opcrator being at present in this country. 

Recently a station signing GFD, whose location is 
given as Leuchars, Scotland, was heard on 45 metres 
exchanging signals with GHA in Malta. GCS, who was 
logged some time ago on the same wavelength, has seem- 
ingly returned to his more natural surroundings on the 
higher waves. 


and that 


Untiring British Transmitters. 


The activities of the G stations continues 
G 2LZ may be heard at all times of the day and night, 
and from the recent successful efforts of this station “the 
best performance is the regularity with which contact is 
held with PI 1HR and O A6N. Many experimenters are 
wondering how the operator at 2LZ manages to continue 
working throughout the day and night irrespective of 
BCL’s and loss of sleep. G2NM does not appear to be 
quite so busy in the ether of late, but manages to work a 
few long-distance stations at week-ends. G20) has 
been heard working on 45 metres with telephony, and has 
also been in touch with his old friend A 2CM. 
1DD has been in contact with many G stations, and 
his signals have heen logged on 4o metres as carly as 

7 p.m. 

The 20-metre band still fails to attract the main body 
of our experimenters, although U 2AHM has repeatedly 
endeavoured to stimulate the interest on this side by 
arranging tests on 18-20 metres on Sunday afternoons, 
when most of our stations are listening. Stcady signals 
from this American station are to be received: at 5 p.m., 
and it is possible, under favourable weather conditions, 
to carry out some very interesting tests with him. 
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HIDDEN ADVERTISEMENTS COMPETITION. 


The following are the correct solutions for “ The 
Wireless World” Hidden Advertisemenis Compelition 
for February 2 tth issue, 1926. 


Che No. 


Name of Advertiser. „Page } 
Iı Midland Radiotelephone Mfrs., Ltd. sd 6 ; 
2 The London Electric Wire Co. and Smiths, Ltd. 17? 
3 Wilkins and Wright, Ltd. 2 
4 The Paragon Rubber Manufacturing Co., Ltd. Ig i 
5 The Dubiher Condenser Co. (1925) Ltd. .. Io å} 
6 The Marconiphone Company, Ltd. ee iv i 
The prizewinners are as follow : 
H. J. Pearce, Croydon : cs ae .. {5 
R. J. Winhoit, Hampstead a ie is 42 
F. Wilkinson, Southampton 41 
Ten shillings each to the following : : 
A. L Rimer, Warkworth. : 
C. de Beaufort, Leusden, Holland. : 


T. Davics, Barry Dock, Glamorgan. 
W. Blundell, Fleet. 
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To give a general idea of the conditions ‘governing 
short-wave working during the month of January, the 


-following extracts are takén from the -log, book of a G 


station engaged in experiments on 20 and 45 metres. 


January 3rd. 
Signals exchanged with U 39X, U.S.A. Air Station, Coco- 
Solo, at I a.m. G.M.T. 
2.30 a.m.—Station NBA heard calling U 6BHZ. 
3 a.m.—NOSN (U.S. Submarine Base, Coco-Solo) working 
‘with U 8BWW. 
“4.7 a.m. —Exchanged signals with U 1RD. 
4.55 a.m. —Two-way Soe with U 4BU (U signals 
gaining strength) 
5 a.m.—NKF heard calling BZ 5AB. 
5.30 a.m.—-BZ 1AB calling CQ. Rio. 
11 a.m.—CQ de BRKE. 
6.20 p.m.—Two-way working with O A6N. 
12 midnight. —No signs of signals from U.S.A. on either 
20 or 45 metres. 
. January Bih. 
G.M T. 
11.15 p.m.—U 5AB working with BZ 1AB. 
11.20 p.m.—CQ from BZ SQI. 
11.28 p.m.—ABC de WIR. Strength only R3. 
11.30 p.m.—BZ SQ1 working with U 1CMP. 


January 9th. 
G.M.T. 
8.20 a.m.—Two-way communication with Z 3AF. 
8.57 a.m.—CQ de A 2TM. 
9.5 a.m.—BYZ v Q48. 
9.15 a.m.—Caffed by U 2A4FS. 
6.5 p.m.—CRP (India) working with O A6N (Cape Town). 
6.25 p.m.—Called by O A6N, two-way contact till 7.10 p.m. 
11.25 p.m.—U 2CXL working with BZ 1AB. 
12.30 p.m.—BZ 1AB in touch with U SHI. 


January 17th, 
G.M.T. 

5.30 p.m.—Two-way communication with A 5BG (South 
Australia). 

6.15 p.m.—Tests with O A6N.° 

7.45 p.m.—Canadian 1AR received strength R5 steady 
signal. 

7.52 p.m.—CQ de A 3EF , 

8 p.m.—CQ de O A4zZ. 


January 22nd. i 
G.M.T. 
10 20 p.m.—Heard BZ 1AB in touch with PI 3AA. 
10.28 p.m.—BZ 1CH calling CQ. 
10.40 p.m.—Heard BZ 1CII calling SGC. 
January 24th. 
G.M.T. 


6.30 a.m. a touch with U 2AHM aaae 20-msire 
ests. 
5.30 ete, with U 2AHM on 20-metre band. 


Improving Conditions. 


The first few days of February have proved more 
favourable, and a considerable improvement in receiving 
conditions has been noticed. 

Observations on KDKA working on the shqrter wave- 
length show that this station varies in strength and quality 
to a great extent from night to night, often becoming 
entirely indistinguishable. 

WGY has recently reduced his wavelength from arousd 
40 metres to 33 metres, and has been heard at fair strength 
within the last few days, but the quality of the telephony 
received leaves much to be desired. i 

American stations using the ordinary broadcast band 
(300 to 500 metrés) have failed almost entirely this season, 
and in very few cases indeed have their signals or pro 
grammes been heard in this country. 
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TOPICALITIES FROM 


The New B.B.C. 


The extent to which the Postmaster- 
General decides to recommend the altera- 
tion of the present broadcasting constitu- 
tion, on the strength of the Broadcasting 
Committee’s report, will provide a fore- 
cast of the development which the 
industry is likely to experience in the 
next few years. 

Changes that are Desirable. 

I learn that the officials of the 
B.B.C. are agreed that some changes 
are necessary in the constitution and 
are anxious to see the public service 
character of broadcasting widened; but 
while so much remains to be done in the 
way of research and experiment, and while 
we are still only on the threshold of fresh 
revelations respecting the scientific possi- 
bilities of radio telephony, it would be a 
bad move to alter drastically the present 
system on the administrative side by the 
introduction of bureaucratic control. The 
opponents of nationalisation will feel some 
misgivings at any attempt to form a closer 
union between becadenstiit and Govern- 
ment, and it is not unlikely that the 
critics of the service who have been most 
vociferous in the past three years will be 
the first to clamour, when it is too late, 
for a return to the old conditions. 


Penn, 


By Our Special Correspondent. 


Warnings of Breakdowns. 

I referred recently to the consideration 
which is being given by the B.B.C. engi- 
neers to a scheme for advising listeners 

-when trouble has occurred in the trans- 
mitting apparatus of a broadcasting 
station, so that no listener shall be put 
to the unnecessary trouble of overhauling 
his receiving apparatus on the assumption 
that the fault is at his end. A sugges- 
tion which will go some way towards deal- 
ing with this question may soon be put 
in operation. It is that a series of dots 
should be transmitted when telephone 
lines or outside broadcast apparatus is 
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CRYSTAL TRANSMITTING CONTROL. An engineer at WGY, Schenectady, holding 


the piece of quartz crystal, less than an inch square and barely 1/8in. thick, which con- 


trols the 50 kilowatt output of the famous station. 


The crystal maintains the frequency 


at exactly 790 kilocycles. 


SAVOY HILL. 


responsible for the breakdown. Listeners 
would thus know that the station is work- 
ing all right and would have preliminary 
warning of the nature of the trouble, 
which could later be announced more 
fully. 


o0o0°0 


A Mystery Solved. 


The mystery of wireless interference in 
the St. John’s Wood district, to which 
allusion was made in these columns 3 
fortnight ago, has been solved through 
the publicity given to the matter. It 
was stated that for over two years past a 
listener in that district had been the 
victim of a system of high-frequency 
interruption and had spent a good deal 
of time in trying to trace the source of 
the trouble. Violet rays from a nearby 
hospital were first of all suspected; but 
at length the interference was found to 
be due to a postal franking machine at 
the local sorting office. 


oo0oo0o0 


A New Radioview. 


The new programme on March 20th will 
begin with a broadcast founded upon 
Ouida’s famous novel, ‘‘Under Two 
Flags,” which will consist of six radio- 
views similar in production to those given 
of ‘‘ Westward Ho!” The essential story 
of the book will be told; but no attempt 
has been made to adhere absolutely to the 
original version. Certain incidents have 
been transposed to make it possible to tell 
the story within convenient time limits, 
while others are suggested by inference 
only. The aim of the producer has been 
to make a radio story founded on the 
novel, rather than to give a mere radio 
version of the novel as written. 


oo0oo0oo0 
Wee Georgie Wood. 
That well-known comedian, Wee 


Georgie Wood, will appear before the 
microphone at 2LO on March 20, when 
he will broadcast songs and stories. 


ooo0oo 


Cardinal Bourne to Broadcast. 


Cardinal Bourne, Cardinal Archbishop 
of Westminster, is to broadcast for the 
first time on March 17th, when he will 
speak in support of the toast of ‘‘ Ire- 
land,” proposed by the Prime Minister 
at the St. Patrick’s Day banquet of the 
Union of the Four Provinces of Ireland 
Club at the Hotel Cecil. The Chairman 
of the Club, Mr. Jeremiah MacVeagh, 
will broadcast an introductory speech in 
addition to proposing the Royal Toast. 
The string band of the Trish Guards will 
also be heard from the Hotel Cecil on 
this occasion. 
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St. Patrick’s Day. 

The St. Patrick’s Day programme from 
2LO studio will be entirely Irish in char- 
acter, It will begin at 8.0 p.m. with a 
relay of the bells from Armagh Cathedral. 
The programme wil? consist of Irish 
orchestral items played by the Wireless 
Orchestra, favourite Irish ballads by 
Molly O’Callaghan (contralto), recitation 
of Irish verse by Florence Marks, stories 
from Jerome Murphy, an Irish enter- 
tainer who has been heard many times 
on. the wireless, and songs by Denis 
O’Neil (baritone), who will give a number 
of those exhilarating Irish songs which 
are written by Percy French, including 
the old favourite, ‘‘ Phil the Fluter’s 
Ball.” 

ocoo 
Scenery to Aid Broadcasting. j 

The critics seem to have developed 
divided opinions respecting the play ‘‘ The 
Quest of Elizabeth,” by Reginald Berke- 
ley, which provoked some protest when 
it was broadcast from 2LO about a month 
ago. The paper which then declared that 
the play was ‘‘ gruesome ” took the oppo- 
site view when the play was staged. 

oo000 


A Different Atmosphere P 

The opinion expressed by one critic that 
the stage setting conveyed a different at- 
mosphere from that of the broadcast per- 
formance, and the reception of the play 
was consequently more favourable, may 
have some truth in it. The B.B.C. will 
shortly be testing this psychological fac 
tor in radio plays by providing the actors 
with appropriate costumes and introduc- 
ing scenery. The question of the recep- 
tion will, however, still remain with the 
listener, and in order to carry the idea 
to its logical conclusion it will be neces- 
sary for him to reproduce, as far as pos- 
sible, the conditions of the theatre, even 
as the B.B.C. proposes to do. For 
example, it would help the listener con- 
siderably if he were to turn the lights 
down during a radio play transmission. 

o000 
Imagination. 

Imagination would thus be helped in 
visualising any scene that is described. 
In the majority of human beings the 
functions of the ear have been developed 
to a less extent than those of most other 
organs of the body. ‘The eye is un- 
doubtedly much better developed. In 
wireless reception, therefore, the imagina- 
tion must assist the ear, say those con- 
cerned in dramatic production at Savoy 
Hill, to a much greater degree than is 
the case under any other conditions, in 
view of the fact that the eye is useless. 

0000 


A Galsworthy Broadcast. 

On March 28th Mr. Conal O’Riordan 
will read a sketch entitled “ Philan. 
thropy,’ from Mr. John Galsworthy’s 
book ‘f Caravan.” Mr. O'Riordan has at 
present the exclusive rights for broad- 
casting Mr. Galsworthy’s works, and the 
selected sketch is at once ludicrous and 
tragic. The little revue “ Out of the 
Hat” will be broadcast on March 3lst. 
It is written by Mr. George Western, the 
popular member of “ The Roosters,” and 
his brother Kenneth. 
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FUTURE FEATURES. i 


Sunday, March 14th. 3 
Lonpon.—3.30 p.m., H.M. Gren- i 
adier Gaards Band, violin re- : 
cital, songs and recitations. ? 
9.15 p.m., De Groot and the : 
Piccadilly Orchestra. : 
MANCHESTER.—3.30 p.m., The Inci- |} 
dental Music of Grieg by the : 
Augmented Station Orchestra. 


Monday, March 15th. 
Lonnon.—8.43 p.m., Act III of 
“ Rigoletto” (Verdi), per- 
. formed by the B.N.O.C., re- 
layed from Bradford. 9.15 
p-m., Albert Sandler and the 
Grand Hotel, Eastbourne, 
Orchestra. ; 
Daventry.—8.30 p.m., “The 
Waterman,” by Charles Dib- 
din, produced and conducted 
by L. Stanton Jeficries. 
CardDIFfF.—8 p.m., March Winds. 
Orchestra and Songs. 
Grascow.—8.20 p.m., A Popular 
Programme. 


Tuesday, March 16th. 
Loxnon.—8 p.m., Chamber Music. 
The Kutcher String Quartet. 
BIRMINGHAM. — 8 p.m., Musical 
Comedy. l 
BovrNeEMOUrTH.—9 p.m.. Variety. 
Leo Dryden in his own C'om- 
positions. 


Wednesday, March 17. 

Lonpon.-—8 p.m., St. Patrick's 
Day. l 

Daventry.—8.30 p.m., The String 
Band of the Irish Guards. 
8.45 p.m., The Prime Minister. 

ÅBERDEEN.—9.15 . p.m., Scottish 
Programme. 

BeLrast.-—9 p.m., Carillon from 
Armagh Cathedral. Dance 
Music. 

NEWCASTLE.—8 p.m., St. Patrick's 
Day Programme. 

Thursday, March 18th. 

Lonpon.—8 p.m., Symphony Con- 
cert conducted by Weingartner. £ 

BIRMINGHAM. — 8 m., ‘<The 
Dream of Gerontius ? (Elgar). 

Giascow.—10.30 p.m., The Scottish 
Regiments Series. 


Friday, March 19th. 
Lonpon —8.30 p.m., Potted Musi- 
cal Version of ‘La Fille du 
Tambour Majen’’ (Offenbach). 
BourxemMoutnH.—8 p.m., The New 
Forest Concert Party. 
Carpirr.—8.30 p.m., “A Cameo of 
the Court of St. James.” 
MANcHESTER.—8 p.m., Lancashire 
Talent Series. 
NewcastLe.—8 p.m., Syncopated 
Music and Humour. 


Saturday, March 20th. 
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ABERDEEN. — 8 p.m., Musical ; 
Comedy and Drama. : 

BrrMINGHAM.—8 p.m., “Down : 
South.” The Station Reper- 


tory Choir in Plantation Songs 
and Spirituals. 
: MANCHESTER.—8 
i Concert. 
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p.m., Popular 


on April Ist. 
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“The Disorderly Room.” 

“ The Disorderly Room ” is to be given 
Mr. Tommy Handley, who 
is earning a name as a radio comedian, 
and is also a familiar figure on the v@riety 
stage, is again appearing in this amusing 
musical sketch by Eric Blore. 

ooo 


Music While Travelling. 
~ The reception of 5XX and other broad- 
cast programmes or. the Cornish Riviera 
Express during a non-stop run of 237 
miles on March 2nd showed conclusively 
that the use of wireless on passenger trains 
is a possibility of the near future. For 
this experiment a seven-valve superhetero- 
dyne with frame aerial was used. In 
Plymouth Station 5PY was received on 
the tram in good volume’ and without 
interference. After Plymouth, until the 
train reached the borders of Somerset, 
hills and railwav cattings between 
the train and 5XX affected reception. It 
was found that when, as the train pro- 
gressed on its Journey, certain hills were 
in direct hne with Daventry, as revealed 
by the compass, fading to a very marked 
degree took place. As, however, this 
phenomenon was not of regular occur- 
rence, it was suggested that the hills 
under the lee of which fading took place 
must be those in which mineral deposits 
were moat marked. 

o0oo00 
Fading. 

No fading was noticed when the train 
passed beneath bridges, but as a rule the 
transmission faded out in the middle of 
tunnels and returned with a rush some 
ten or fifteen yards from the opposite end. 
A singular effect observed was that, 
whereas the fading out had been gradual, 
the transnussion came in at full strength. 
In Brent tunnel a successful attempt was 
made to continue the transmission right 
through the tunnel by altering the pune 
Tt does not appear obvious how this could 
affect the reception, but it is stated 
that it did. 


ooo 0 


Distortion. 

At times the volume was cut down in 
order to improve the purity, and experi- 
ments were tried with directional changes 
of the aerial. One expert opinion declared 
that there is undoubted daylight fading 
on 5XX and that it was experienced on 
this occasion. Distortion seemed to be 
present when the frame was turned on to 
5XX at an angle of about 45 degrees from 
the line of direction of the train, whereas 
it was not present when the frame was 
turned away from that angle, thus indi- 
cating that the distortion was probably 
caused from the station and not from the 
train. Other scientific deductions were 
that in train transmissions the aerial must 
be acrosa the carriage rather than point 
ing direct at the station. If the frame 
is in line with the train interference from 
generators in distant carriages will 
brought in at once. As the line curves 
and as the train proceeds the direction 
of the transmitting station relative to the 
train is changed. This suggests the use 
of a “ gyro’ for giving the direction 
desired. 
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PO obtain satisfactory reception on wavelengths down 
to fifteen metres by no means implies that the 
J components forming the high-frequency circuits 
are to be assembled or mounted in a weird manner. 
f Neither does it mean that the amateur must build a set 
that is useless on other wavelengths. 

Rather one must admit that if a set be designed with 
short-wave reception as its primary function, then the 
advantages so gained in reducing the losses will obtrude 
when the set is used on the present British broadcasting 
band. That is essentially the case with apparatus 
described here. | 

Fig. 1 is a schematic diagram of the circuits, an exami- 
nation of which is interesting. 

A two-valve set is indicated; one detector and one 
note magnifier of an elementary character, but differing 
from the usual two-valve set with reaction in the manner 
in which the latter is applied. 


4 


Reaction Control. 


The reaction coil is fixed in position, while the by- 
Pass condenser C, across the H.T. and phones or the 
primary of a low-frequency transformer is made variable. 
The reactance of this condenser to high-frequency currents 
being variable, the method therefore provides a con- 
Yenient control of reaction. 

High-frequency chokes are shown at X, Y, and Z. 
The first two mentioned are in the filament supply leads, 
while Z was designed to keep back the H.F. currents 
from the second stage, where they are not wanted. X 
also acts as an H.F. choke in the negative lead of ‘the 
high-tension battery, it will be noted. 

_ Reading notes of the experiences of other experimenters 
am the reception of the higher frequencies influenced the 
Wniter to make provision for these chokes; actual work- 
mg tests have proved their utility to be decidedly ques- 
Monable. In fact,-it was found that unless the correct 
Winding was used results were vitiated more than other- 
‘Wise; oscillation was not so easy to control, and, in 
‘short, if the correct choke were used results were appar- 
ently little better and oscillation no more easily obtained 
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a Reaction. | 
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than when the chokes were removed altogether and the. 
sockets short-circuited. 

The effect differs with the valves, however, and as one 
may encounter conditions under which chokes are neces- 
sary, it®“would be advisable to make provision even if 
the units are not wound up at the outset. We would add 
here that when the circuit was set up roughly on the 
bench for test purposes, chokes were really needed to 
obtain oscillation ; it would seem then that the design of 
the final apparatus alone is responsible for their being 
sometimes superfluous. 


Coupling to the Aerial. 


Other deviations from the conventional are the fixed 
condensers in the aerial, earth, and grid tuning condenser 
leads. For the reception of British broadcasting, these — 
condensers can be short-circuited, and the connections 
made in the usual way ; this straightforward method can 
be used downwards until the wavelength approaches the 
natural wavelength of the aerial. 
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g. 1.—Circuit diagram. Chokes X, Y and Z are inserted in 
the filament leads and anode circuit of the first valve to confine 
H.F, currents to the detector circuit. 
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Short-wave Receiver.— l 

In the experimental stage of the design 
extraordinarily misleading results were 
obtained, due to the manner in which the * 
aerial was coupled to the set. The use of |{° 
a loosely coupled aerial with interchange- 
able coils was tried and discarded, since to 
obtain any degree of signal strength the 
coupling, though relatively loose, was tight 
enough to stop oscillation altogether when J 
the grid circuit was tuned to a harmonic 
of the aerial circuit. This made the set 
unmanageable. Eventually coupling by 
metallic connection to the aerial was indi- 
cated and louder signals were obtained the 
higher the tapping to the grid coil. 
Again, in proportion to the height of the 
tapping the set would oscillate the aerial 
toa harmonic. Finally, it was found that 
by inserting a suitable fixed condenser 


system, as shown, control over the whole 
tuning range of the condenser was possible, 
though at the aerial harmonics again a few degrees more 
of reaction condenser are required. 

With such a coupling and a standard outside aerial, 
short-wave signals can be brought up to good Strength. 

Fig. 2 shows the layout of the baseboard. The base- 
board itself scales 12in. xoin., and consists of ebonite 
sheet jin. thick. This is subsequently screwed to a 
wooden baseboard 1in. thick and 1in. shorter in the width 
—as will be seen in the photograph—allowing the im- 
portant terminals to stand clear of the wood at the back. 
The use of thin ebonite facilitates working, as the com- 
ponents can be fastened down by No. 4 B.A. screws from 
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; i Fig. 3.—Drilling details of the front panel. Sizes of holes are as follow: A, 1/8in. dia., 
between. the aerial and the negative of the countersunk for No. 6 B.A. screws; B, 1/8in. dia., countersunk for No. 4 wood 


screws; C, 5/32in. dia. ; D, 5/32in. dia., countersunk for No. 4 B.A. screws; 


E, 7 /32in. dia.; F, 9/32in. dia.; G, 5/16in. dia. 


the under-side through clearance holes. With the excep- 
tion of the variable condensers the high-frequency units 
stand supported on small posts of ebonite rod žin. dia- 
meter. This method lengthens all leakage paths, while 
it is an attempt to keep masses of insulating materia] from 
the high-frequency field. 


Mounting the Components. 


We have endeavoured to make Fig. 2 as clear as 
possible by leaving out details such as soldering tabs 
and other obvious points. The 12in. x gin. x fin. sheti 
should first be drilled out with No. 4 B.A. clearance 

holes at every point shown, excluding 


centres for the L.F. transformer. 
Remember also that the Bretwood valve- 
holders stand on posts. 

For the tuning coils 2}in. posts are 
required, five in number. For the choke 
sockets X, Y and Z three rin. pieces 
should be cut, while the choke formers, 
shown with the socket in Fig. 4, may b 
tackled to advantage, three in number, 
each 2in. long. The grid condenser and 
leak posts as well as the supports for the 
valve-holders are each rin. long, five in 
number. 

Care should be taken in cutting up; if 
possible give the.job to a man with 4 
lathe ; he will be able to part off to size 
and drill and tap each end very quickly. 
If a hack saw is used it will require 
some skill to cut the rod square. 

The valve-holders are tapped No. ¢ 
B.A. and screws provided; it may be 
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8 the top of the posts No. 6 B.A. to suit. 
The posts are now™to be fitted to the 


Fig. 2.—Layout of components on the baseboard, which is cut from 1/8in. ebonite baseboard by No. 4 B.A. countersunk 


shect. The ebonite base is screwed to a wooden baseboard 12in. x 8in., leaving lin. 


overhanging at the back for the terminals. 
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Short-wave Receiver.— 


The McMichael condenser clips are mounted in the 


manner shown in Fig. 2; in one case—exactly opposite 
the grid tab of the first valve-holder—both condenser and 
leak clip are mounted together to dispense with one lead. 
The low-frequency transformer can be fitted last of all 
when the wooden baseboard 
You. =. is attached, since wood 
hee le screws can be used, inci- 
dentally keeping down the 
ebohite to the wood on that 
edge. l 
-The screw-down neutro- 
dyne condenser can be fixed 
permanently to the back 
top edge of the 0.0003 
mfd. Ormond variable. The 
neutrodyne condenser carries 
“two terminals; one assists 
in keeping the fixed plate in 
position. Under the fixed 
plate is an ebonite distance 
piece and a brass washer, 
both threaded upon a short 
length of No. 4 B.A. 
screwed rod, which at the 
other end simply screws into a keyhole-shaped base of 
insulating material. 
The whole of the fixed plate arrangement should be 
taken apart and reassembled. Before doing the latter, 


Fig. 4.—Former and socket 
mounting or H.F. choke 
coils. 


however, drill and tap a No. 4 B.A. hole in the back 


of the top strip of the Ormond 
to take the No. 4 B.A. screwed 
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Pian view of the receiver with short-wave coils in position. 
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rod of the neutrodyne condenser. The rod should be 
screwed right through its hole in the neutrodyne con- 
denser’s base and made to enter the new hole. The brass 
washer, the ebonite distance’ piece, and the fixed plate can 
be assembled in turn, but now fit a soldering tab and 


Fig. 5.—Cylindrical former for H.F. transformer windings. 


a thin nut in place of the terminal to hald the fixed vane 
in position ; in any case, the screwed rod is now not long 
enough for a terminal. 

The fitting of the variable condensers is a sure test 
of one’s skill in the use of the dividers and drill; if the 
spindle is not directly in line with the holes made in the 
front panel later the dials will wobble, and, on the other 
hand, if the holes in that case are not oversize the spindles 
will bind. 

The ebonite extension spindles are of gin. rod. At 
the condenser end the latter should be drilled and tapped 
to take the vernier spindle, 
since a locking nut is supplied 
to make fast. On the other 
hand, the condenser ends of the 
short pieces should be drilled 
out with a din. hole and fitted 
with a small cheesehead set- 
screw, say No. 6 or No. 8 
B.A. In tightening up these 
set-screws later, be considerate 
lest the thread be stripped in 
the ebonite. 


Extension Rods. 


At the operating end of the 
vernier extension the rod 
should be tapped and drilled 
No. 2 B.A. to take a short 
length of No. 2 B.A. screwed 
rod, upon which the standard 
ebonite knob will screw. 

The ends of the larger 
variable condenser spindles can 

be treated in one of two 

ways: either by reducing 
~ the tip to a fin. diameter or 
by drilling out and inserting 
carefully a short length of 
din. brass rod. Both 
methods allow of the dials 
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Short-wave Receiver.— 
being fastened by the set-screw supplied with the Ormond 
dials. In point of fact, the cutting and threading or 
drilling and tapping of the jin. rod is another job for 
a friend with a lathe to obtain satisfactory fittings and 
to save time. 

We now pass to the front panel of din. ebonite. The 
dimensions given in Fig. 3 need no amplification, but 
it must be remembered that the upright centres 
for the condenser dials depend absolutely on the 
thickness. of the wooden baseboard. That used 
by the writer is 1in., thick. If another thick- 
ness is found convenient or desirable: then the 
difference must be added or taken from the 
3z¢in. given—by adding the two lower figures 
together--otherwise the. binding. of the 
condenser spindles or the wobbling of the 
dial mentioned previously will occur. me 

The condenser spindle holes are drilled 
in. diameter and opened out slightly 
with a reamier. The dual rheostat holes 
for the spindles are drilled jin. and 
opened out in a-similar way, while the 
fixing holes have rin. centres for the 
screws supplied with the units. The 
latter~fixing points are unnecessary if 
you are fortunate enough to obtain centre 
fixing models. 

The.three screw holes at-the lower 
edge should be adjusted to come nicely 
along a middle line on the edge of the 
wooden baseboard. Brackets, so far as 
we know, are not standard fittings; the 
holes should be drilled, therefore, to 
suit those purchased or made. 

As we have said, in the reception of 
British broadcasting al! condenser clips 
with the exception of the raised grid 
rectifying condenser are short-circuited 
by means of a brass strip in each case. 


Wiring. 


The set should be wired with No. 16 
S.W.G. square or round section tinned 
copper wire, and can be carried out 
easily by following the wiring diagram 
(Fig. 6). The leads in the high- 
frequency circuits should be kept as 
short as possible, but this is easy since 
the layout is designed to help. The 
grid tab of the first valve-holder is but an inch from the 
grid condenser and leak clip. The grid end of the aerial 
coil will eventually be plugged into the socket post just 
to the right and above the last-mentioned post. In short, 
the grid and anode ends of the aerial and reaction coil 
respectively are next to one another. This point should 
be noted particularly, otherwise reaction will be incorrect. 
The McMichael neutrodyne condenser is connected directly 
across the Ormond upon which it stands. 

If choke coils are found to be necessary, refer to No. 4, 
noting that a shallow saw cut is made the entire length 
of the former, and at the top a shorter one at right angles 
to it. In preparing to wind, the wire should first be 
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into the long slot and out again at right angles by means 
of the transverse slot; the wire is then wound down to 
the valve pin end again, where it is advantageous to 
make a nick on the edge of the former to keep the wire 
in position before it is gripped under the other valve. pin 
collar. If some amy! acetate celluloid solution is avail- 


able it will not be wasted on the coils to fix the wires 


Fig 6.—Complete wiring diagram. 


permanently in position ; but great care must be exercised 
to ensure that all traces of the solvent are dried out. 

The design of the coils has, perhaps, taken up more 
time than the design of the set and its subsequent con- 
struction. In the first place, for the lowest values (or 
the highest frequencies) ‘brass rod jin. diameter was used. 
Ends of the coils fit exactly, of course, into the coll 
sockets raised upon the posts. To show the style of coil 
one was plugged in when taking one of the photographs. 

Excellent results were obtained, including the reception 
of NKF (Anacostia, D.C.), on 17 metres, and an amateur 
in Buenos Aires, Argentina, South America, on 18 metres. 
Subsequent experiment, however, proved that by using 
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Short-wave Receiver.— 
the Paxolin or Ebonite tubing and valve pins together 
with No. 18 S.W.G. enamelled wire distant signals 
could be found and brought up to apparently the same 
strength. Theoretically, there should be greater loss 
with such a supporting former in con- 
tact with the wire throughout its 
length, and writers usually plump 
for the air-spaced and self-support- 
ing coils, in face of which we 
cannot, once more, be dogmatic, but 
would say that up to the present we 
find no advantage in departing from 
the standard coil formers of this set. 


Coil Formers. 


Fig. 5 shows the method 
of constructing the formets, 
and coils are as below; the 
direction of winding must 
always be the same :— 

Turns 8, 12, 20, 30 and 
40 of No. 18 S.W.G. 
enamelled copper wire, and 
from that point using any 
convenient wire, wind coils 
similar to the values of the 
well-known duolateral coils, 
l., 50, 75, IOO, 150, 200, 
etc. Reference to the 
photograph shows that no 
attempt has been made to 
locate the wire on the 
former in the case of the 
short coils. Eight turns are spread out conveniently 
along the 2$in. between the centres of the valve pins, and 
the same with the others until, on the 4o turn coil, the 
turns lie side by side. 

The series tuning condenser is taken out at the 40 
coil and cover is obtained if the 75 coil is next plugged 
in, but it will be found convenient to wind up the 50 coil 
since at this point the aerial and earth connections can 
be changed over to the normah arrangement; that is to 
say, the aerial is connected to the extra terminal carry- 
ing the series condenser, and the earth to the other with 
the condensér clips short-circuited. The 50 coil will be 
found useful here. Difficulty may at first be experienced 
when tuning is somewhere in the vicinity of the natural 
wavelength of the aerial, but it can be dodged by trying 
another coil for reaction and perhaps short-circuiting the 
series condenser clips (aerial terminal) until the best com- 
bination is found for broadcasting. 

It is very nice to be able to select suitable wire to give 
the correct number of turns exactly between the bin. 
centres of the valve pins, so forming a solenoid; this 
entails the use of so many different gauges of wire. If 
the 300-600 broadcast band is well cared for, the other 
longer coils need not be strictly solenoid. The writer 
is using 75 turns of No. 26 gauge Mars stranded wire 
for the grid coil in the reception of 2LO and 100 turns 
for reaction. The first nicely fits the coil former; in 
the second case, however, 60 turns are wound on, then 
the wire is taken back for ten turns, and forward again 


‘Wireless 
World 


3 383 
for the remaining 30. ‘The wire is bunched, therefore, 
somewhere near the neutral point of the coil. This 
method can be adopted throughout according to the wire 
available. For the reception of Daventry, the 2in. is 
completely filled with No. 40 S.W.G., S.S.C. wire, 
while the reaction coil is filled with 38 double, both single 
layers, and because the wire was to hand. 

With regard to the valves, the best results in volume 


End view, showing one of the H.F. chekes. 


and distance and ease of operation have been obtained 
on D.E.3 valves (the 0.06 class). 

On the short waves care must be taken to eliminate 
all noises; though normal H.T. voltages are used the 
battery must be up to scratch, while the leak should be 
connected to negative of the filament. Regarding conden- 
sers it would be as well to add that other good quality 
units should work as well, and no doubt a considerable 
improvement could be effected by using a slow motion or 
vernier condenser of the cam movement type so long as 
there is no back lash, rather than the separate control as 
shown. 


Results. 


Results are good all round; with the D.E.3 valves 
mentioned, normal H.T. and an outside aerial 2LO at 
20 miles on an Amplion is loud enough for a room 
15ft. x 12ft. One has to be careful in speaking of loud- 
speaker results; by the above we mean that one has to 
raise one’s voice to speak to a companion in the room. 
Dancing to the Orpheans is pleasant from the volume 
obtained. All other B.B.C. stations are tunable. This 
shows that low-loss design effects decided economies on 
normal wavelengths. 

On the higher frequencies, amongst many we have to 
report the reception of WNP, the ‘‘ Bowdoin ”’ of the 
MacMillan Arctic Expedition ; NKF, the well-known 
American precision station, and amateurs in North and 
South America, and as far away as Australia. 
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Brain Waves’ of the Wireless Engineer. 


Screened Aerial-Earth Circuit from 
Receiving or Transmitting Set. 
(No. 242,759.) 

Application date: October 20th, 1924. 

Mr. W. Rawsthorne describes in the 
above patent specification a receiving or 
transmitting circuit in which the usual 
aerial-earth. circuit A, E is screened or 
shielded from the rest of the set by a 
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(No. 242,759.) 


TE 
Aerial circuit coupling. 


step-down transformer B, the ‘primary 
b! of which is arranged in the aerial- 
earth circuit, the secondary b? being con- 
nected through live wires D, or one wire 
and earth, to the primary c’ of a high 
frequency step-up transformer C adjacent 
to the succeeding instrument in the set, 
the secondary winding c? being in circuit 
with such instrument. 
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Single Battery for H.T., L.T. and 
Grid Bias. 
(No. 233,718.) 
Convention date (Germany): May Tth, 
1924. 

The Edison Swan Electric Co. 
describe in the above British patent 
specification a circuit arrangement 
whereby a single battery B supplies the 
filament K through the medium of two 
resistances W, and W, connected respec- 


Anode current and fgride bias from the 
L.T battery (No. 233,718.) 


tively between the two terminals of the 
filament and the two terminals of the 
battery B, the same battery also supplies 
the voltage for the plate A and the grid 
G. > 
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Improved Leading-in Devioe. 
(No. 243,517.) 
Application date: Nov. 19th, 1924. 


Mr. A. H. Guinness describes in the 
above patent specification an aerial tead- 
ing-in device comprising a pair of metal 
plates adapted to be: placed on opposite 
sides of the glass of a window in com- 
bination with a yoke for holding the 
plates in position and terminals for con- 
necting the aerial to one plate and the 
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Capacity lead-in. (No. 243,517.) 


wireless apparatus to the other. The two 
metal plates A and the glass of the 
window form a fixed condenser in series 
with the aerial lead-in. 

The yoke member is U-shaped and is 
made in two portions, one consisting of a 
piece of springy material such as spring 
steel C and the other of insulating 
material D. 

0000 


Improved Variometer. 
(No. 244,879.) 


Application date: Nov. 5th, 1924. 


Mr. E. W. Hovenden’s invention con- 
sists in the arrangement of the support- 
ing structure for two relatively movable 
inductances whereby the capacity hys- 
teresis and other losses are kept as low 
as possible and the efficiency of the 
instrument is maintained as high as 
possible. ' 

The stator A and rotor B are shaped 
to form hollow zones of a sphere and 
retained in shape by means of adhesive 
tapes. 


The complementary halves of the stator 
and rotot are secured one half to each 
outside surface of two flat rings of insu- 
lating material C spaced apart by dis- 
tance pieces D. 


Variometer construction. (No. 214,879.) 


Bearings E consisting of complementary 
metal strips are fitted between the flat 
tings C and serve to make the necessary 
connections between the stator and rotor. 

coco 


Four-electrode Detector Circuit. 
(No. 223,580.) 


4 pplication date (France): October, 1923. 


The invention of Compagnie Générale 
De Teélégraphie Sans Fils relates to a 
detector circuit for a  four-electrode 
valve 1, having two grids 3, 4, and an 
anode 5. According to the invention the 
input circuit is between the outer grid 4 
and a suitable point in the filament heat- 
ing circuit, and the output circuit between 
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Four-electrode valve detector circuit. 
(No. 223,580.) 


the inner grid 3 and the anode 5, the 
outer grid 4 being maintained at a pos 
tive potential with respect to the negative 
end of the filament. Reaction may ™¢ 
provided between the input circuit an 
the circuit of the inner grid. 
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-@ Voltage Amplification. 
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- Volt-Amperes. 


, Voltage. 


Voltage 


Voltage Drop. 
Voltage Multiplier. 


. Voltmeter. 
measurement of voltage, the readings . 


Definitions of Terms and Expressions commonly used in Wireless 
Telegraphy and Telephony. | l 


The concluding instalment of a section that has been continued week by wek with the object, of forming an 


Volt. The practical unit of electrical 


pressure or potential or electromotive 
force. It is defined as that electrical 
pressure which is required to drive a 
steady current of one ampère through 
a fixed resistance of one ohm. It is 
equal to 10° absolute electromagnetic 
units of potential and to 1/300 electro- 
static units. 


The product of current 
and voltage in an alternating current 
circuit taken independently of the 
power factor; the apparent power in 
an A.C. circuit. 

A term commonly used to 
mean electromotive force or potential 
difference measured in volte. 


The ratio of the 
output voltage to the input voltage of 
an amplifier. The YORA amplification 
of a three-electrode valve when used 
as a thermionic amplifier depends on 
the amplification constant of the valve, 
tbe internal impedance of the valve, 
and the external impedance of the plate 
cirenit. The higher the ratio of the 
external impedance of the plate cir- 
cuit to the total impedance the higher 
is the voltage amplification. Theoreti- 
cally the voltage amplification cannot 
be greater than the amplification con- 
stant under any conditions, and in 
practice it never reaches this value. 


Amplification Factor. See 
AMPLIFICATION CONSTANT. 

Seo Porextiat Drop. 
An extra series re- 
sistance for use with a voltmeter to 
enable it to read higher voltages than 
possible with the instrument alone. 
An instrument for the direct 


being given by a pointer on a scale. 
The construction of the instrument 
does not as a rule differ from that of 
an ammeter, only the nature of the 
winding and connection to the circuit 
being different. See Movrne Cor and 
Movina IRON INSTRUMENTS. 

For high frequency voltage measure- 
ments the ordinary type of instruments 
is not suitable. See THERMIONIC VOLT- 
METER. Movinc Cou. INSTRUMENTS, 
and Movinc IRON INSTRUMENTS. 

Volume Resistivity. See Spreciric Re- 
SISTANCE. ` 


Wander Plug. 


Watch Receiver. 


: Watt. 


Wattiul Current. 


Waves (electrical). 


Wave Aerial. 


Wave Distortion. 
Wave Filter. 
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authoritative work. of reference. 
W. 


A plug at the end of a 
flexible wire for making connection 
with any one of a number of sockets 
such as those on a dry battery as used 
for the Aigh tension supply for three- 
electrode valves. 

A telephone receiver 
made in a compact form resembling the 
shape of a watch, the term usually 
being applied to a telephone receiver 
which has only one earpiece. 


The practical unit of electrical 
power, being the rate at which work 
is done by a current of one ampere 
under an electrical pressure of one volt, 
the power in a D.C. circuit being given 
by the product of amps. and volts. See 
Power and Power IN A.C. Circuits. 
Another term for the 
power component of an alternating cur- 
rent. 


Wattless Current or Wattless Component. 


An alternating current or the com- 
ponent of an alternating current, which 
is out of phase with voltage by 90° 
and thus does not represent any power. 
See Power IN A.C. CIRCUITS. 


The disturbances of a 
regular nature which are set up in the 
ether by electrical oscillations in a con- 
ductor, these disturbances radiating 
outwards from the conductor in all 
directions with the velocity of light, 
namely, 186,000 miles per second. 
These waves or disturbances have two 
distinct components, one being set up 
by the oscillations of potential in the 
conductor and known as the “ electro- 
static component,” and the other being 
set up by the oscillations of current in 
the conductor and known as the ‘ mag- 
netic component.’ See RADIATION. 

A special form of aerial 
whose length is equal to a simple 
multiple of the wavelength to be 
received, the open end being connected 
to earth through a resistance, the end 
being a voltage node. This type of 
aerial has considerable directional 
properties. It is also known as the 
‘‘ Beverage aerial.” 


See DISTORTION. 


A combination of induct- 
ances, capacities, and resistances ar- 
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ranged so that a desired frequency is 
“filtered out,” other frequencies being 
suppressed. 


Wave Form. ‘he actual shape of the 
curve showing the values of an alter- 
nating quantity for successive instants 
throughout one complete cycle. 


Wavelength. The distance at any given 
instant between the maximum positive 
points of two successive waves. The 
relation between the wavelength, the 
velocity of propagation, and the fre- 
quency is quite a simple one, viz., 
velocity = wavelength x enen 80 
that for wireless waves we have 
a=3x10:/f, where A is the wave- 
length in metres, and / is the fre- 
quency in cycles per second, the 
velocity of propagation of ether waves 
being 3x10* metres per second. Thus 
for a frequency of a million cycles 
per second the wavelength will be 
3x108+10°=300 metres, the wave- 
length being inversely proportional to 
the frequency.. The wavelength of a 
tuned circuit is given by A=1885,/LC, 
where L is the inductance of the cir- 
cuit in microhenries, and C is the 
capacity in microfarads. 


Waveineter. An instrument for the 
measurement of wavelength. The in- 
strument takes various forms; in the 
first place the wavemeter may either 
send out waves of known length or may 
simply be equivalent to a calibrated 
receiver; then, again, each of these two 
classes can be either (a) a buzzer wave- 
meter for sending and a crystal for re- 
ceiving and (b) a heterodyne wavemeter. 
See Buzzer WaAVEMETER and HETERO- 
DINE WAVEMETER. 


Wave Shape. Sec Wave Form. 


Wave Trap. A special sharply tuned 
rejector circuit included in a receiving 
circuit in order to eliminate some un- 
desired strong signal whose wavelength 
is near to that of the desired signal. 


Weak Coupling. See Loose CoveLinec. 


Wheatstone Bridge. A device for the 
measurement of resistances by a null 
method. A battery supplies two 
parallel circuits which are each divided 
into two portions. One of the parallel 
circuits consists of two fixed resistances 
P and Q, called the “ ratio arms,” the 
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Dictionary of Technical Terms.— 
other circuit consisting of a variable 
known resistances S and the unknown 
resistance to be measured R. A galvano- 
meter is connected between the junction 
‘of P and Q and the junction of S and 


N 


Wheatstone bridge method of measuring 
resistance. 


R. When S is adjusted so that the 
galvanometer shows no deflection, then 
QxR=PxS, or R=PS/Q. See Post 
Orrick Box and MEIRE BRIDGE. 

Wipe Out. The state of affairs which 
occurs in a valve circuit where a grid 
condenser and high resistance leak is 
used, on the occurrence of a violent 
signal such as that of a strong atmo- 
spheric disturbance; the grid is given 
such a high negative charge that the 
valve is rendered inoperative and no 
signals can get through until the exces- 
sive negative charge on the grid has had 
time to leak away. 


Wire Gange. Seo 
GAUGE. 


General Notes. 


Mr. D. Woods (5WV), Station House, 
Braintree, Essex, was in two-way com- 
munication, at 1949, on January 16th. 
with EG BH at Cairo, working on 5 
watts with a LS, 5-valve. Signals from 
each station were about R4. Mr. Wocds 
asks if any other British amateur has 
yet worked with EG BH. 

Mr. E. J. Simmonds (G 20D), Ger- 
rards Cross, has been carrying out tests 
on a 23-metre wavelength with Egypt. 
On February 15th and 16th at 1800 
G.M.T. telephony transmission was 
effected with an input of only 4 to 5 
watts. He sent, by speech, a difficult 
combination of figures, input powers, 
etc., all of which were perfectly received 
by the operator in Egypt and’ repeated 
back on telegraphy. Mr. Simmonds was 
using an Osram T 250 transmitting valve, 
and the total absence of distortion was 
remarked on by the Egyptian receiver, 
The strength of his signals was given as 
R9. Mr. Simmonds believes that this is 
the first time a 23-metre wavelength has 
heen used snecessfully for long-distance 
telephony on such inputs, and the results 
are the more surprising because, during 
the same period, his 45-metre set, with 
an input of over 100 watts, failed to 
convey iitelligible speech to the same 
station. 

4 0oo0oo0o0 

The attention of amateur transmitters, 
who for various reasons do not wish 
their full addresses published, is directed 
to the suggestion printed on page 298 of 
our issue of February 24th, that exten- 
sive use of the Monomark system would 
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Wired Wireless. A system whereby 
messages are sent through wires by 
means of high-frequency currents, the 
sending and receiving apparatus being 
very similar to that used for ordinary 
wireless transmission through space. A 
number of different messages can be 
sent simultaneously on the same line, 
each on a different frequency. By 
means of filter circuits at the receiving 
end the messages are separated out.and 


taken down by a number of operators - 


or automatic recorders. 


Wireless Beam. Wireless 
more or less in -one direction from a 


special aerial system part of which acts / 


as a reflector. 


Wireless -Compass or Wireless Direction 
Finder. See DIRECTION FINDER. 


Wood's Metal. An easily fusible alloy of 
lead, tin, bismuth and cadmium, used 
for mounting receiving crystals in their 
cups. The alloy melts at a temperature 
below 70° C., and therefore the rectify- 
ing properties of the crystal are not 
impaired byw excessive heating when 
being mounted. z ' 

Work. Work is said to be dona when 
an applied force overcomes a resisting 
force through a certain distance. The 
C.G.S. unit of work is the erg, being 
the work done when a force of one dyne 
acts through a distance of one centi- 
metre. The practical electrical unit of 
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enable them to receive reports from 
listeners without the necessity of dis- 
closing their private addresses. 
oooo 
The Secretary of the Association des 
Radio-Amateurs Francais informs ns that 
all QSL cards for French transmitters 
will be forwarded if addressed via 
‘© Radio-Amateurs,” 45, rue St. Sebas- 
tian, Paris XI. 
0000 r 
Col. E. C. Jennings (G 50C), Gelli- 
Deg, Kidwelly, S. Wales, will be glad to 
hear from any transmitters on 180-200 
metres with a view to arranging tests on 
C.W. and ‘phone. 


oo000 


Mr. A. E. Livesey, of Ludlow, Salop, 
informs us that on February 22nd at 
10.10 p.m. he heard Uruguay Y CD1 
calling BZ 2AF, and asks if this station 
has previously been heard by any 
listeners in England. He has also, since 
December Ist, 1925, received forty dif- 
ferent Brazilian stations. 

0000 

Mr. C. H. Tareett (G 6PG), 21, High 
Street, Dartford, who has been experi- 
menting with an underground aerial, was 


waves sent 


MARCH roth, 1926. 


work is the joule, which is the work 
done when a current of one ampere 
flows for one second under a pressure 
of one volt, i.e., the work done when a 
power of one watt is expended for one 
second. One joule =10’ ergs. 


l X. 
X. The usual symbol for reactance. 


“X’s.”” A name commenly applied to 
atmospheric disturbances or atmo- 
spherica. 


“ X” Stopper. A special device used in 
connection with a wireless receiver 
limit the interference caused by atmo 
spherics. In one form a conducting 
path is provided between a node in the 
aerial circuit and the earth, so that any 
currents whose frequency is different 
from that of the desired signals is con- 
ducted away to earth. 


Z. 
Z. The usual symbol for impedance. 
Zero Method. See Nuru METHOD. 


Zero Potential. For practical purposes 
the potential of the earth is taken to be 
zero, and any conductor ab earth poten- 
tial is said to be at zero potential. See 
EARTH POTENTIAL. 

Zincite. A crystalline oxide of zinc used 
in conjunction with Gorntte or copper 

vrites as a crystal detector, the com- 
ination being known as a “ Periken 
detector.” 


in communication on February 22nd with 
P 3GB, G. de Bianchi, at Funchal, 
Madeira. He was transmitting on 8 
wavelength of 44.8 metres with an input 
of 8 watts, using 230 volts H.T. from 
D.C. mains, M.O. DE5 valve, and 8 
Hartley circuit. The aerial is 7Oft. lone. 
50ft. of which is buried to a depth oi 
18in. to 24in. Signals were reported R5 
on Q-v-1 receiver. 
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We give below the addresses to which 
cards for unknown foreign transmitters 
may be sent for forwarding. Most of 
these have appeared before in thes 
columns, but, for ready reference, ¥¢ 
have collected them together. 

Belgium.—Rescau Belge, 11, Rue ds 
Congrès, Brussels. 

Chile—Comm. L. M. 
Casilla 50D, Santiago. 

Germany.—Herr Rolf Formis, 
anderstrasse 31, Stuttgart. 

Holland.—M. R. Tappenbeck, Hor 
Sec., I.A.R.U. (Dutch section), Hoog: 
duin, Noordwijk-aan-Zee. 

Italy.—Signor Franco Pugliese, Sec., 
A.D.R.I., Via Borgonuovo 21, Milan. 

Spain.—Senr. Miguel Moya, Megis 
Lequerica 4, Madrid. 

Sweden.—M. Bruno Rolf, Hamngatan 
1A, Stockholm. 


Desmaras, 


Alex: 


U.S.A. — The Traffic Manager, 
A.R.R.L., 1045, Main Street, Hartford, 
Conn. 
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QRA’s Wanted. 


G 2ZA, D 7XP, PI 3NO, SMKG, PT), 
PT 2, etc. (on 28 to 3L metres). 
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1 The Modern Loud-speaker. 
A fortune awaits the experimenter 
wha invents a loud-speaker giving faith- 
- fal reproduction of all sounds, said 


elcher, æ founder member, in his 
lcture before the Ilford and District 
Radio Society on Tuesday, February 
23rd. Mr. Welcher, who dealt with loud- 
speaker developments, provided a mass 
of useful information gathered during 
his extensive experience in the manufac- 
ture of loud-speakers. He considered 
that the present-day loud-speaker was any- 
thing but the most efficient component in 
a wireless receiving installation. 


oo00 


Superheterodyne v. Neutrodyne. 

A discussion on Superheterodyne v. 
Neutrodyne attracted a large audience at 
the meeting of the Golders Green and 
Hendon Radio Society on February 18th. 

Mr. A. S. Bremner, B.Sc., opening the 
discussion in favour of the ‘‘ superhet,” 
stated that he preferred this instrument 
owing to its selectivity and ease of 
manipulation. ‘The neutrodyne found a 
champion in Mr. C. L. Thompson, who 
argued that the superheterodyne was 
extravagant in the number of valves it 
employed. He considered the absence of 
an aerial a disadvantage, and that the 
detector valve, owing to the poor input, 
did not work at its maximum efficiency. 
He contended that the frame must be 
counted as a third control, and while, in 
a properly designed neutrodyne, the 
three condensers could be made to give 
practically the same’ reading, those of 
the stperheterodyne were always dif- 
ferent. , 

Hon. Secretary: Lt.-Col. H. A. 
Scarlett, 357a, Finchley Road, N.W.3. 


oo0oo0oo 
Home-builders’ Night. 

A “ Home-constructed Set Night” was 
held with great success by the Norwich 
and District Radio Society on February 
12th, when an enthusiastic band of mem- 
bers brought their home-built receivers 
for testing on the club aerial. Variety in 
design characterised the sets submitted, 
which could be roughly classified as 
“‘experimenters’’’ and ‘‘listeners’’’ in- 
struments. | Considerable interest was 
taken in a three-valve (1-v-1) portable re- 
ceiver in which dried wood was used in 
place of ebonite. Other instruments 
claiming special attention were a hand- 
some OQ-v-Z set, a short-wave receiver, 
and, last but not least, a three-valve 
neutrodyne. 

The society’s transmitting section spent 
a profitable evening on February 17th, 
when a number of British and Continental 


club news of general interest. 
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Seerctaries of Local Clubs are inviled to send in for publication 
All photographs published will 


be paid for. 
L 


amateurs were picked up on wavelengths 
in the neighbourhood of 45 metres. 
Hon. Secretary : Mr. J. Hayward, 42, 
Surrey Street, Norwich. 
0000 


A.C. Mains for-Plate and Filament. 


The advantages of A.C. over D.C, 
electrical mains from the wireless ama- 
teur’s point of view were referred to by 
Mr. A. W. Knight in his interesting 
lecture before the Croydon Wireless 
Society on February 15th. 

The lecturer exhibited a particularly 
neat and compact rectifier which he used 
for obtaining H.T. from the A.C. mains. 
A convincing demonstration was given in 
which a receiving set was first tuned in 
to 2L0, an ordinary dry cell battery 
being used for H.T. supply. The A.C. 
mains were then brought into use by 
means of the rectifier, a quick change 
over being obtained with an ordinary 
D.P.D.T. switch. The success of the 
rectifier was amply proved by bringing 
it close to the receiving set, not the 
slightest sign of hum being noticeable. 
Useful instructions were also given for 
utilising the rectifier for L.T. supply. 
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FORTHCOMING EVENTS. 


WEDNESDAY, MARCH teéth. 


Radio Society of Great Britain. Informal 
mecting, At 6 p.m. At the Institu- 
tion of Electrical Engineers, Saroy 
Place, W.C.2. Talk on “ Portable Re- 
ceiving Apparatus,” bi r. F. H. 
Haynes, Assistant Editor of The 
Wireless World. 3? 

Tottenham Wireless Society. At the In- : 
stitute, 10, Bruce rove. Lecture, : 
with demonstration: “The Super- 
heterodyne,” by Mr. F. J. A. Hall. 

Muswell Hill and District Radio Society. 


: At 8 p.m. At St. James's Schools, 
: Fortis Green, N.10. Lecture: “ Wire- 
: less Reception,” by Mr. H. F. Klotz. 


Edino tngh and District Radio Society. In 
R.S.S.A. Hall. Technical Lecture by 
a representative of the B.B.C. ; 
Barnsley and District Wireless Association. 
: At 8 pm. At 22, Market Street. Lec 
: ture: (I.) " Valvee,” by Mr. D. W. : 
; Miiner, B.Sc. : 
FRIDAY, MARCH 12th. : 
Shefficld and District Wireless Society. At 
7.30 pm. At the Dept. of Applied 
Science, St. George’s Square. Lecture: 
“The Trend of Modern Radio Design,” 
by Mr. M. G. F. Jones. 
Radio Ezperimental Soctety of Manohester. 
At 7.30 p.m. At the Atheneum, 
Princess Street. Lecture: “The De- 
tector,” by Mr. E. Butterworth. 


MONDAY, MARCH 15th. 
Hackney and District Radio Society. “9” 


Night. 

Southport and District Radio Society. At 
7.30 p.m., in Andrew's, Part Street. 
Aea by Mr. C. F. Spencer (Presi- 


ent). 
Swansea Radio Socicty. Members’ Visit- 
ing Night. 
TUESDAY, MARCH 16th. 
Halifaz Wireless Club. -Discussion Eren- 
: covey” be opened by Mr. A. Jowett 
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Hon. Secretary: Mr. H. T. P. 
51-52, Chancery ane, W.-C.. 
(e) 


Significance of Valve Curves. 


On February 17th Mr. L. Hirschfield, 
B.Sc., gave the second of his interesting 
series of lectures on ‘‘ Valve Character- 
istics ’’ before the Muswell Hill and Dis- 
trict Radio Society. 

The lecturer explained how an intelli- 
gent examination of a valve curve can 
show us what duty that particular valve 
is best suited to perform. Taking as an 
example the curious curve exhibited by 
a soft Dutch valve, Mr. Hirschfield de- 
monstrated why this valve is so efficient 
as a detector. 

An interesting circuit was drawn on 
the blackboard showing the type of set 
used by the lecturer for obtaining clear 
reception from 2LO. The set consisted of 
a crystal and two transformer-coupled 
L.F. valves. 

The society is growing rapidly, but 
vacancies still ẹxist for new members. 
Full particulars may be obtained from the 
Hon. Secretary, Mr. Gerald S. Sessions, 
20, Grasmere Road, N.10. : 


0000 
Tracing Faults. 

Before a keen audience of members of 
the Lewisham and Bellingham Radio 
Society on February 23rd, Mr. W. A. 
Kell lectured on the important subject of 
“ Tracing Faults.’ Much of the value 
of Mr. Kell’s lecture lay in the manner 
in which he described the effects pro- 
duced by particular faults. A knowledge 
of these effects could not fail to be ex- 
tremely useful. 

As was to be expected, the lecturer 
was called upon to answer innumerable 
questions, a, task to which he provod 
quite equal. - Mr. Kell will shortly lecture 
on “‘ Faults in Multi-Valve Sets.” 

Joint Hon. Secretary : Mr. E. J. Chap- 
man, 56, Crofton Park Road, 8.E.4. 

o0o0900 
Ideal Headquarters. 

Through the courtesy of the local 
Electricity Committee and the Borough 
Electrical Engineer, the Hackney and 
District Radio Society have been for- 
tunate in securing the new ‘‘ Demonstra- 
tion Halls,’’ Lower oe Road, for 
their weekly meetings. The new head- 
quarters are particularly suited to this 
purpose, being fitted with a cinema, and 
a most efficient aerial and earth system. 
Seating accommodation is provided for 
100 persons. 

A good programme has been arranged 
for the coming months, and prospective 
members are asked to communicate with 
the Hon. Secretary, Mr. Geo. E. Sandy, 
114, Parnell Road, E.3. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
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Correspondence should be addressed to the Editor, “The Wireless World,” Dorset House, Tudor Street, E.0.4, and must be accompanied by the writer’s name and address. 


G6XG’s FAREWELL. 


Sir,—Being one of the oldest readers of The Wireless 
World from pre-war days, the first journal in Great Britain 
to interest itself in the cause of the amateur transmitter, 
I wish to express my appreciation for the pleasure and know- 
ledge I have gained through the years, mainly through the 
medium of your pages. 

_ In a few days’ time I am leaving England to make my home 
in Australia, consequently my previously well-known call-sign 
6XG will no more be heard on the air from my hands 

I wish to say to my many DX friends in Europe that 
I hope eventually to be operating from ‘‘down under ”’ with 
an “A” prefix. 

The advent of world-wide amateur communication will help 
me to keep those bonds of radio friendship with the Home 
Country, and my hope will be for as many QSO’s as possible 
with my brother DX men here. 

I am looking forward to my meeting the same spirit of 
friendship which exists among the transmitting fraternity here. 

Although I naturally leave England with one or two regrets. 

look forward with interest to hearing our “G” signals 
over the 12,000 miles between. DONALD B. KNOCK, 

Birkdale, Lancs. Ex-G6XG. 


METRES v. KILOCYCLES. 


Sir,—May I put in a plea for the retention of the metre 
wavelength scale instead of reverting to kilocycles ? 

I purchased, when in Marseilles, Tie Wireless World, along 
with another wireless periodical, and was delighted to find 
that my old friend had kept to the old unit, while the other 
talked mysteriousivy about 15.000 kilocycles instead of 20 metres, 
when giving an article on short-wave reception. 

I am all for progress (indeed, who, connected with wireless, 
isn’t?), but is there any advantage in using “ kilocvcies”’ 
instead of the widely known term “ metres ”? 

I am a ship’s wireless operator and a keen amateur as well, 
and what would happen if the Berne International Bureau 
of the Telegraphic Union suddenly decided to change the 
“ Berne List” from a metre denomination to kilocvcles? 

Anyway, let the old paper stick to metres, and if anybody 
else wishes to use kilocycles—let them. 

What are readers’ opinions? 

EDWARD F. AMOS, Wireless Operator. 

C/o Union-Castle Mail S.S. Co., Ltd. 
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THE AMATEUR AND MORSE. 


Sir, —The suggestion of A. Davenport that The Wireless 
World should print weekly a few Morse signs to help the 
beginner has one fundamental objection, and that is that it 
would only train the eye. The brain centres are so isolated 
that this would be of little assistance to the ear. Nothing but 
assiduous listening will effect the desired result. Do not 
despair—the art comes in time, and progress gets increasingly 
rapid as one learns, and, Ife skating, say, is not readily 
forgotten. After some practice the ear controls the hand 
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directly without any conscious intervention of the brain. I 
tested this one day by writing down half a dozen words and 
looking them up in a dictionary with my left hand while 
taking down press with my right. No doubt experts can dc 
many other things. 

In order to obtain slow Morse signals gramophone records 
might be of great assistance. What the learner requires, 
however, is not slow lettes but letters sent at the standard 
rate of, say, 12 or 20 words per minute, and with long intervals 
between each letter to enable him to think what it is. The 
first record might have two or three seconds even, and suc- 
ceeding records would gradually close up the spaces until 
standard transmissions of that speed: was attained. A slowly 
sent letter, on the contrary, keeps one waiting to see what 
it is, and there is still no time to think. If an endeavour be 
made to write down the actual dots and dashes, it is more 
rapid to make the dashes vertical instead of horizontal as 
shown. In order rapidly to find out what letter corresponds 
to a heard sign it is necessary to arrange the letters in some 
systematic way, so as to know where to look. The following 
arrangement which I made may be useful to others :— 


E © è © ~= 00 ~| G === @ 
1 oo ” @woee~e Z7 =~ — 9 © 
S ooo § © ~ 0—00 Q = = ọ = 
Heeee åå Ọ =— a ọ = 
= é eomoce. K = ọ =— 

A © ? © 0 — =e 0 Y as @ = a 7 
W © — a C = @ = © 
J] © == Under- X 

: line cto ọ =— ee 
U ee T a 
ü © ọ — = M == = ¢ = ọọ 0 
F ee—@6 D a } —-eo-— 
Re—e : 
Le—ee N =o ñ == =» Ọ =~ =m 
a@o= 89 == D =~ ọ © ane @ @ = 
P © ~ ~ E ~oọoo f 


Ships in their conversation use a lot of contractions, and 
this is very puzzling, and one wonders if one has made mistakes 
in the Morse. Some I have guessed at from time to time 
are the following :— 


Fuelish. French. German. 
mge = Message mr = monsicur gt = guten tag 
pse = please ~ bjr = bon jdur ga = guten Abend 
sce = scrvice bsr = bon soir ds = danke schön 


mhr <= mcin Hefr 
mifrd = mein lieber Freund 
wdh = wiederhoéren 

‘ wds œ wicdersehco 

= Berlin 


tfc = traffic 

nw =now Wheatstone 
om = old man 

cul = see you later l 
73's = kind regards blo 


bcp = beaucoup 
vci = voici 
prvs = pour vous 


With practice one can learn to read Morse without writing 
it down, but I am of the opinion that that means the 
development of another brain centre, and that it does not 
come from facility in writing. 

Braintree. H. E. ADSHEAD. 
[We agree entirely with our correspondent’s view that ar 

ing the Morse code is far more a question of aural than ° 

visual training. Visual memorising of the Morse code ¥ 

but a question of the application of an hour or two.—ED. 
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“The Wireless World” Information Department Conducts a Free Service of Replies to Readers’ Queries. 


Questions should be concisely worded, and headed “ Information Department,” 
accompanied by a stamped addressed envelope for postal reply. 


Care of Accumulators. 


My accumulator, which was new about 
fifteen months ago, has latterly given 
a considerably less period of service 
on each charge than its normal rating, 
and I am told that I should renew the 
acid. I am in some doubt, however, 
whether to change the actd when the 
accumulator 18 in a charged state or 


otherwise. Some advice on this 
matter would be appreciated, 
L.F.B. 


You should certainly renew the acid in 
your accumulator, and always make a 
practice of renewing it annually. The 
acid should never be changed when the 
accumulator is in a discharged state. You 
should proceed as follows :—Put the 


accumulator on charge, giving it a some, 


what longer charge than normal, and then 
empty away the electrolyte and wash out 
with two or three changes of distilled 
water, after which fresh acid of the cor- 
rect specific gravity should be put into 
the accumulator. It is most important 
that acid of the correct density be used. 
The actual §.G. required varies in differ- 
ent makes of accumulator between the 
values of 1.215 and 1.250, and the correct 
gravity of any particular accumulator 
will be found or the manufacturers’ 
label of instructions attached to the in- 
strument. It will be found that it is 
possible to put the accumulator into im- 
mediate use without further charging, 
but in practice it is advisable to place 
the accumulator on a slow charge before 
it is again brought into use. 


0000 


A Selective Two-valve Circuit. 

I have lately seen a reference to a 
capacity-coupled circuit for which a 
very high order of selectivity is 
claimed. Can you give me any in- 
formation concerning this? D.B. 

As is well known, in the ordinary loose- 
coupled circuit the nature of the coupling 
is magnetic, this being brought about by 
the magnetic coupling between two coils 
mounted, for instance, in an ordinary 
two-way coil holder. Good selectivity is 
obtained by this method, but, unfor- 
tunately, any alteration in the coupling 
between the two coils has a very great 
effect on the tuning, and retuning is 
necessary after each coupling variation. 

his prevents any rapid loosening of 
coupling in the event of any sudden and 
unexpected interference arising, thus ren- 
dering it unsuitable for commercial work. 

o obviate this difficulty, a capacity 


coupling between aerial and secondary is 
used instead of the usual magnetic 
coupling, and by this means it is pos- 
sible to vary the coupling within certain 
limits without varying the tuning. In 
the circuit which we reproduce in Fig. 1, 
the 0.0003 mfd. variable condenser must 
not be considered as a tuning instrument, 
but purely as a coupling device between 
primary and secondary. The circuit is 
equally suitable for the normal B.B.C. 


Each separate question must be 


difficult for the novice to distinguish be- 
tween the two. There are, of course, as 
many variations possible in correctly 
neutralised circuits as there are “in re- 
versed reaction circuits, but the difference 
in results obtainable with correct and 
incorrect methods is very marked. It 
should be mentioned that the expression 
Neutrodyning, alae! applies to only 
one system of neutralising valve capaci- 
ties, namely, that system which is the 
HT+ 

HTA 


_ Fig. 1.—Two-valve receiver with capacity-coupled tuner. 


wavelengths as for Daventry wavelength, 
the goils being of the normal value. High 
selectivity is possible with a well-con- 
structed receiver of this type. 
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The Neutrodyne System. 

It has been suggested to me by a friend 
that in reality the neutrodyne method 
of stabilisation of H.F. amplifier is 
virtually our old friend reversed re- 
action tn disguise. I should be glad, 
therefore, if you will either confirm 
or dispel this aspersion on the 
character of the neutrodyne. 

J.H.H. 


Whilst it must be admitted that many 
so-called methods of neutralising the 
inter-electrode and associated capacities 
of a valve are nothing more or less than 


variations of reversed reaction, it should 


be distinctly understood that a properly 
designed neutrodyne receiver has nothing 
in common with reversed reaction. The 
neutrodyne system is essentially an A.C. 
bridge which actually effects stability by 
balancing the stray capacity associated 
with the valve, whilst many spurious sys- 
tems affect stabilisation by introducing 
negative reaction into the circuit in one 
form or another. It is sometimes very 


subject of patent rights by Professor 

Hazeltine, the original Neutrodyne 

inventor. 

o000 
Using Air-spaced Winding for Internal 
Connections of Sets. 

In modern receivers tt appears to be the 
practice to wire up with well spaced 
wire, presumably in order to lessen 
the capacity between the various 
wires in the spaced circuit. Is it 
absolutely necessary to use wiring 
for the flament leads, since these are 
at all times at earth potential with 
respect to both H.F. and L.F. cur- 
rents? L.S.E. 


Whilst it is important that all wires 
which are above earth potential with re- 
spect to H.F. and L.F. should be well 
spaced it is not only unnecessary to use 
spaced wiring for filament leads, but is 
absolutely detrimental, since if the fila- 
ment wires are to be spaced out it will 
mean that there is less room for the re- 
maining wiring which does need to be 
well spaced. It is advisable that not only 
the wiring of the filament leads, but also 
all the wiring at earth potential be car- 
ried out in rubber-covered wire which can 
be carried along the surface or even 
underneath the baseboard. 
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Anode Rectification is Tuned Anode 
Receiver. 


In the “ Readers’ Problems” section of 
your journal, you give in the issues 
of December 2nd, 1925, and January 


20th, 1926, two circuits for obtain- — 


_ ing alternative grid and anode recti- 
fication, neither of which adequately 
meets my needs. I have a conven- 
tional l-v-1 receiver employing the 
tuned anode system of H.F. ampli- 
fication, and wish, if possible, to 
adapt it for these two alternative 
Jorms of rectification provided that 
it does not call for unduly compli- 
cated switching arrangements. 

J. 


So far from being complicated, the 
adaption of a receiver such as you de- 
scribe“to alternative anode and grid rec- 
tification is exceptionally simple, the only 
requirement being a two-way switch. We 
give in Fig. 2 the necessary connections, 
for which it .will be seen‘ that scarcely 
any alteration is required in the wiring 
of your receiver. A separate biassing 
battery is quite unnecessary, and you can 
make use of the existing battery used 
for - supplying grid bias to your L.F. 
valve. The most suitable tapping for 
adjusting the valve to give anode rec- 
tification is best found by experiment. 
Once found, this adjustment need not, 
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of course, be touched again, a simple 
movement of the switch being all that is 
required to change from anode rectifica- 
tion back to the more customary grid 


rectification, 
oooc 


Difficulties of H.F. Amplifier Design. 
Recently perusing a foreign radio journal, 
: came across a reference to a 

“binocular coil” for which great 
claims were made in respect of ite 
performance in along distance re- 
ceiver. I shall be glad if you can 
give me any details concerning the 
method in which thls type of coil 
functions P. W 


A 42 


BOOKS FOR THE 
WIRELESS EXPERIMENTER 


= Gna 
Issued in conjunction with ‘ The Wireless World.” 


O 
“THE AMATEUR'S BOOK OF WIRE- 
LESS CIRCUITS,” by F. H. Haynss. Price 
3/6net. By Post, 4/-. 

“ TUNING COILS AND METHODS OF 
TUNING," by W. James. Price 2/6net. By 
Post, 2/10. 

* WIRELESS VALVE RECEIVERS AND 
CIRCUITS IN PRINCIPLE AND PRAC- 
TICE,” by R. D. Bancay and N, ASHBRIDGE, 
B.Sc. Price 2/6 net. By Post, 2/ro. 


“DIRECTION AND POSITION FIND- 
ING IN WIRELESS,” by R. Keren, B.Eng. 
Price ọ/- net. By Post, 9/6. ` 

“TH RADIO  EXPERIMENTER’S 
H BOOK,” Parts: & 2, by P. R. Coursey, 
B.Sc. Price 3/6 net. By Post, 3/10. 


Obtainable by post (remitlance with order) from 
ILIFFE & SONS LIMITED, 
Dorset House, Tudor St., London, E.C.4, 
or of Booksellers and Bookstatis. 


o 

The name of this coil bears no refer- 
ence to its distance-getting properties, but 
it is so called because of its shape, which. 
somewhat resembles a pair of binoculars, 
it actually consisting of two small cylin- ` 


Fig. 2.—Alternative grid and anode rectification in a tuned anode circuit. 


drical coils mounted side by side and con- 
nected in series. There are various ¢oils 
upon the American market masquerading 
under various names such as “toroidal 
coils,” ‘“ balloon coils,” etc., all of which, 
in common with the ‘‘ binocular coils,” are 
designed for the purpose of reducing the 
external field of an H.F. inductance or 
transformer. As you know, there are 
three main difficulties associated with the 
design of a multi-stage H.F. amplifier. 
The first is instability due to stray cap- 
acity. coupling, both between the actual 
valve electrodes and also in their associ- 
ated external winding. This is counter- 
acted by means of the neutrodyne system. 
Now there is a further difficulty due to 


‘tuning circuits. 
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the fact that in th» ordjnary type of in- 
ductance, the magnetic field radiates 
widely in various directions, and tends, 


theretore, to set up a voltage and cause a 


current to flow in any wire or coil through 
which it cuts as it rises and falls, thus 
causing magnetic coupling and conse 
quently perpetual oscillation. This can 
be remedied by widely spacing the coils 
and so disposing them that their exter- 
nal fields do not interact with each other. 
A ‘third difficulty’ is that these coils are 
apt to pick up strong signals direct from 
a powerful local broadcasting station and 
so abort all efforts in designing selective 
This latter difficulty can 
be got over ty placing eaeh coil in s 
separate metallic screening box. The 
neutrodyne system, by which the first- 
mentioned difficulty can be overcome, is a 
perfectly successful method. The two 
methods of widely spacing coils or using 
screening boxes possess the disadvantage 
of making the receiver bulky and difficult 
to build, and if care is not taken trouble 
may be caused ty the eddy currents set 
up im the walls of the screening boxes 
Certain designers have set out to overcome 
these difficulties by producing H.F. m- 
ductance coils or transformers having 4 
closed magnetic circuit, thus enmar 
the external-magnetic field altogether, an 
enabling coils to be placed close te 
gether without mutual interference. and 
also preventing any external influence such 


- as strong nearby signals having any in- 


Huence in setting up a current flow in the 
coils, any voltage set up across one part 
af the coil being counteracted by an 
equal voltage set up on the other side, 
thus dispensing with the need for com- 
plicated screening boxes. ‘These ‘results 
are brought about by various methods 
such as winding an inductance in toi: 
oidal form, which can best be described 
by supposing that an inductance were 
wound on a cylindrical former of some 
flexible material such as a length of the 
inner tube of a motor tyre, the ends of 
the coil then bent round so as to form 3 
complete circle. In the balloon coil the 
same effect is produced by winding the 
coil on a spherical former, the wires being 
disposed in the same position as are occu’. 
pied by the seams in a football. In the 
low loss variety the spherical former i$ 
actually a specially prepared small im 
flated bladder, which is afterwards—de 
flated and removed, the coiis being seli- 
supporting. The ‘‘ binocular " coils con- 
sist usually of two long and two sbort 
cylindrical coils arranged in the form of 
a rectangle in order to form a close 
circuit. 

Although these closed circnit coils have 
met with a large measure of success 0 
achieving the purpose for ‘which ther 
were designed, and are actually incor 
porated in many high-class receivers, they 
are not necessarily more efficient, com 
sidered fram the point of view of induc: 
tances, and since they are by no means 
easy to construct without special workshep 
facilities, it frequently happen that the 
amateur produces a coil having 3 Ver 
low efficiency, and such instruments 8™ 
therefore best left to the profession’ 
mechanic, or purchased ready wound for 
inclusion in receivers. - 
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BROADCASTING COMMITTEE'S REPORT. 


SHE Report has recently been published of the 
"Broadcasting Committee appointed by the Post- 
_ master-General with terms of reference as follows :— 
‘To advise as to the proper scope of the Broad- 


caving Service and as to the 
management, control and 
finance thereof after: the ex- 
piry of the existing licence 
on 31st December, 1926. 
The Committee will indicate 
what changes in the law, if 
any, are desirable in the in- 
terests of the pierce 
Service.’ 

The Report, which is compre- 
hensive’ in character, has been 
generally well received, and indi- 
cates haw thoroughly the Com- 
mittee, under the Chairmanship 
of the Earl of Crawford and 
Balcarres, have carried out the 
task imposed upon them. 

The New Authority.—The out- 
standing recommendation of the 
Committee is that, from the date 
of the expiry of the present 
B.B.C. licence at the end of the 
present’ year, the Broadcasting 
Service should be carried out by 
a public corporation under the 
title of ‘‘ The British Broadcast- 
ing Commission,” this authority 


not be infringing patents. 
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to be set up by 


Statute or under the Companies Act, to hold the licence 
of the Postmaster-General, and to be invested with full 


authority. 


It is recommended that the 
should be composed of not more than seven, nor less 
than five, persons; adequately remunerated, who should 
be free of commitments and having no other interests to 
Promote than those of the public service. 


Commission 


It is recom- 


of the B.B.C. 


Two-Srace RADIO-FREQUENCY AMPLI- 


WIRELESS CIRCUITS IN THEORY AND 


mittee. 
tions is published elsewhere in this issue, and `to this 
readers are referred for more detailed information. 
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mended that the Commission shall be under obligation to 
take over the existing staff of the B.B.C., and it is sug- 
gested that it may be desirable, in order to assist in pre- 
serving continuity, that a member of the existing Board 
should be ane of the new Commissioners. 
Finance.—No change in the 1os. licence fee is recom- 


mended. After the Postmaster- 
General has been indemnified 
against the cost of collecting 


licence fees and other relevant 
expenditure, the Commissioners 
are to receive an income tho- 
roughly adequate to enable them 
to ensure the full and efficient 
maintenance and development of 
the Service, after which any: sur- - 
plus might be retained by the 
State. 

Programmes.—A_ special re- 
commendation is made that par- 
ticular attention should be paid 
to the educational possibilities of 
the ‘Service, and that in music, as 


in all other sections of the pro- 


grammes, a high standard should 
be aimed at. It is, however, 
stated that ‘‘ the listener is en- 
titled to. latitude. He must not 
be pressed to assimilate too much 
of what he calls ‘high-brow ’ 

broadcast, and the Commission 
would not be wise in transmitting 
more educational matter than 


licensees are prepared to accept.” 


OUR OBSERVATIONS. 


BOVE we have outlined what we consider to be the 
A salient points in the recommendations of the Com- 


An official summary of the recommenda- 
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In the Report we find much to commend, but also a 
certain amount which invites criticism. The most vital 
point in the whole Report is, of course, the question of 
the new authority under which broadcasting shall operate. 
Whilst agreeing entirely that broadcasting in this country 
has outgrown the scope of a private company and that 
some form of more definite Government control was more 
or less inevitable, yet we feel that greater attention should 
have been paid, than is the case in the Report, to the 
necessity for maintaining continuity between the policy 
and organisation of the present and future authorities 
controHing breadcasting.. 

We believe that the Committee are optimistic in recom- 
mending the appointment of a number of Commissioners 
so richly endowed with qualifications that, to quote from 
the Report, they ‘‘ should be persons of judgment and 
independence, free of com- 
mitments, and that they will 
inspire confidence by having 
no other interests to promote 
than those of- the © public 
service.’ The. hope .. is 
further expressed ‘‘ that they 
will be men and women of 
business acumen and experi- 
enced in affairs.” 

Unless the remuneration 
which is recommended for 
such Commissioners is on a 
lavish scale, we cannot 
imagine that men and women 
will be easy to find who have 
all these qualifications and 
are entirely free of commit- 
ments; in fact, we venture 
to suggest that persons with 
such qualifications and ex- 
perience are either so ‘‘ committed ’’ that the maximum 
remuneration likely to be offered to them as Commis- 
sioners would not compensate them for casting off their 
commitments, or else such qualifications might. be found 
in a limited number of persons free of commitments 
whose financial position would be such that the additional 
remuneration would be insignificant, and it would be 
more likely that their honorary services would be avail- 
able purely in the national interest rather than en- 
couraged by the prospect of remuneration. 

It is interesting to note that the recommendations of 
the Wireless League, the organisation of the listening 
public i in this country, appear to have borne very definite 
fruit in the recommendations of the Committee. Amongst 
other things, the constitution of the new authority is 

recommended on lines almost identical with those pro- 
posed in the evidence given by Sir Arthur Stanley on 
behalf of the Wireless League, the essential difference 
bheing that the League recommended that. the Commis- 
sioners should be persons of experience in the various 
activities affected by the Broadcasting Service. We are 
not sure that a more efficient Commission could not be 
set up by adopting this recommendation, rather than 
seeking to find entirely independent’ Commissioners as 
recommended in the Report. 

The Report of the Committee in no single instance 
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Rt. Hon. Lord Gainford, 
Chairman of the B.B.C. 


` 


_the new 


LEADERS OF BRITISH BROADCASTING. 


MARC? 17th, 1926. 


criticises the policy of the present B.B.C., but, on the 
other hand, high praise is offered for the way in which 
broadcasting has been conducted hitherto, and credit has 


also been given for the discretion exercised in the balance 


of programme matter. The vast majority of listeners, 
too, are satisfied, we believe, with what has been accom- 
plished by the B.B.C., whilst, in addition, they have 
confidence in the present policy of the Company. Under 
these circumstances, we cannot but feel surprised that 
the Committee have neglected to take very definite pre- 
cautions, instead of merely casual suggestions, to ensure 
that continuity of policy and the services of the present 
controlling influences of the B.B.C. are guaranteed under 
régime. True, it is suggested as desirable 
that a member of the existing Board of the B.B.C. 
should be one of the new Commissioners, and that the 
new Commissioners should, 
if they think fit, appoint an 
executive Commissioner with 
a seat on the Board of 
Management. 

We consider that these 
suggestions are not put for- 
ward with sufficient defini- 
tion, and might even be in- 
terpreted as incidental to 
the main constitution of the 
authority. Rather than in- 
cidental, we would consider 
them as vital to the conduct 
of asatisfactory Broadcasting 
Service without the risk ot 
departure from the lines on 
which the service has been 
brought to its present satis- 
factory state. 

In the Report it is stated 
that the present Company, ‘‘ by strenuous application to 
its duties, aided by the loyalty of its staff, has raised 
the service to a degree which reflects high credit on 
British efficiency and enterprise.’ Such a statement con- 
stitutes a well-earned compliment to two men who may- 
be regarded as the leaders of the present B.B.C. organ- 
isation and the guiding influences in the policy of the 
Company. 

Lord Gainford has acted as Chairman of the B.B.C. 
since its formation, and Mr. J. C. W. Reith as Manag- 
ing Director. The initiative and discretion of these two,. 
coupled with their unique experience over a period of 
several years, give them, in our opinion, a prior claim 
to positions of responsibility on the new Commission over 
any other prospective candidates whose claims may be 
brought forward. 

We observe that the Postmaster-General has now 
handed on to the Government the Report, with a recom- 
mendation that it should be adopted, and it is probable 
that a short Bill will be introduced within the next few - 
weeks to legalise the establishment of the new authority. 
This will, of course, give the opportunity for public 
opinion to make itself felt, and any modifications in the 
recommendations of the present Report which public 
opinion may demand can be introduced while there is still 
time. 


Mr. J. C. W. Reith, 
Managing Director of the B.B.C. 
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A Non=oscillating Receiver 
with Two High-frequency Stages 


i and Valve Detector. 
By W. JAMES. 


This article describes the construction of a receiver with two 


stages of radio-frequency amplification, and a valve detector, . 


special features being the use of interchangeable coils and cheap 
valves. A two-valve power amplifier for adding to this or 
almost any other receiver has been constructed. It has several 
important features not usually to be found in present-day ampli- 


Vincer-Minter. ` . i 
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N The Wireless World for October 21st, 1925, the 
[ writer described a two-valve high-frequency amplifier 
which had tuned transformer couplings and employed 
low-impedance valves of the D.E.5 class, and promised 
that another receiver would be designed for the benefit of 
those who prefer to use relatively cheap valves of the 
high-impedance type. This has been done and a modi- 
fied form of tuned anode coupling employed instead of 
tuned transformers. 
The particular coupling coils used are those marketed 
by Messrs. L. McMichael, Ltd., and are called ‘‘ Dimic ”’ 
coils. They are wound in two parts, the four ends being 
connected to contacts, and can be obtained in sizes suit- 
able for a wide range of wavelengths, including the wave- 
length of 5X X and of the broadcast stations working on 
the 250-550 metres band. ‘The receiver described here, 
therefore, having interchangeable tuning coils, can be 
used to receive stations working on a wider range of wave- 
lengths than the two-valve high-frequency unit previously 
described, without being any more complicated in opera- 
tion, whilst selectivity and magnification are approximately 
the same in each case. Distant British and European 
stations. can be received with remarkable ease on head 
telephones, and without oscillation when the receiver is 
Properly adjusted. Certain advantages are gained by 
using high-impedance valves, however. One of them 
1s that very much less anode current is required for the 
two valves in the high-frequency amplifier. This is a 
considerable advantage, for a receiver with two high- 
requency stages is normally used with a two-valve power 
amplifier, when the total current taken from the anode 
battery is considerable. Any reduction which can be 
effected without detriment to the operation of the re- 
celver represents a saving in maintenance costs and may, 
To 
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in some instances, result in more satisfactory operation 
by reducing the coupling between the stages through the 
resistance of the anode battery. 


Coupling High-impedance Valves. | 


When high-impedance valves are to be employed in a 
radio-frequency amplifier it is important to give careful 
consideration to the constants of the couplings if reason- 
able selectivity and magnification are to be obtained with- 
out the use of critical reaction. We can take as our start- 
ing point the constants of typical valves of the 2-volt 
class. Normal valves of the H.F. type are found by 
test to have an average impedance of about 50,000 ohms 
and an amplification factor of 15. Therefore, if we con- 
nect in the anode circuit of a valve having these values a 
coil and condenser which, when tuned to resonance with 
the signal to be amplified, has an impedance of 50,000 
ohms, the high-frequency voltages will be divided equally 
between the anode-filament path of the valve and the ex- 


iui ; iad a os 
ternal circuit ; that is, an actual amplification of = will 


be obtained. 

Now the impedance of a tuned circuit depends on the 
values of the coil and its tuning condenser, assuming that 
this circuit is connected to a load of such a high 
impedance that it throws a negligible load on the tuned 
anode coupling. For a given value of inductance the 
impedance will be lower as the loss resistance of the coil 
and the capacity of the condenser are increased, and, as 
the high-frequency resistance of the coil varies with the 
wavelength (it falls as the wavelength is increased) and 
the condenser is adjusted in value for tuning purposes, it 
follows that the impedance of the tuned anode coupling 
varies over the tuning range of the circuit. Therefore 
the amplification depends upon the inductance of the 
coil, its effective resistance, and the capacity of the 
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Two-Stage Radio Frequency Amplifier.— 
tuning condenser, and, with normal coils, falls off as 
the capacity is increased. 

These facts are pretty well known to those. who have 
used the tuned anode method of coupling, and accounts 
for the statement so often made that it is not wise to 
employ too large a tuning condenser because of the 
reduction in possible amplification. But this is only 
partly true. The permissible maximum capacity of the 
tuning condenser depends on the inductance and resist- 
ance of the anode coil. However, if it is desired to 
secure an actual amplification of, say, 0.75 m. (m being 
the amplification factor of the valve) at the middle fre- 
quency of the tuning range, with a 0.0005 microfarad 
tuning condenser, a coil can be designed to give this. 
The coil can also be designed to give the same amplifica- 
tion when a smaller condenser, such as a 0.0003 micro- 
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selectivity, and will be able to’ arrange for maximum 
high-frequency amplification. 
‘The Choice of Valves. 


In the receiver illustrated here, manufactured coils are 
employed, and, in order to cover the desired tuning 


‘range, condensers of o.oco5 microfarad capacity have to 


be used. We are, therefore, not left with much scope 
for ingenuity regarding the tuning characteristics of the 
amplifier. What we can do, however, is to take advan- 
tage of the centre tapping of the inductance coils and 
choose valves having values suitable for the work we 
have in mind. 

Reference to Fig. 1 will show how the tuned couplings 
are connected ; the anode of the first valve, for instance, 
is connected through a 0.0005 microfarad fixed coupling 
condenser to the centre point of the coil, one end of this 

a coil being connected to the 

=œ filament through a grid bias 

battery, and the other to the 
grid of the second, valve. 

The tuning condenser is con- 


- Nog Imfd nected across the ends of 

Ai} A3 7 the whole coil; thus the 
? aa | coupling is really an auto- 
i 00001 mfd P : ey we transformer, the ratio of 
= g oe (al 5, secondary to primary being 
00003m fd @ Ò N @ ~e 2 tor. Now we have ap- 
> > > x proximately one-quarter of 

= E = = the impedance of the whole 

. 3 : 5 coupling connected direct to 

ò ; the anode of the valve, and 


m 
o 

o 
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Fig. 1—The circuit diagram of the receiver. 


farad, 1s used. It is important to remember, however, 
that the average selectivity would, in general, be different 
in the two cases. 


Factors Influencing Selectivity. 


The selectivity depends upon the anode impedance of 
the valve, the losses of the tuned anode circuit, and the 
wavelength. Quite briefly, the selectivity of a tuned 
anode circuit having normal losses connected to a low- 
impedance valve such as a D.E.5 will be much pcorer 
than when a high-impedance valve is used. 


Impedance and selectivity are, therefore, both depen- 


dent upon the constants of the tuned circuit of the valve, 
and the problem to be solved is the usual one of striking 
a balance between average magnification and selectivity. 
Those who operate a receiver near a broadcast station 
will usually have to sacrifice a certain amount of ampli- 
fication in order to secure the necessary selectivity. They 
can take full advantage of low-frequency amplification 
to bring the signals of distant stations to a working 
strength. 

Listeners who are more fortunately placed as regards 
interference will not need to give so much attention to 
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voltages set up across this 
portion are magnified by 
transformer action to give a 
larger voltage between the 
grid and filament. At the 
same time, for a given valve 
the selectivity is better than 
it would be if the whole of 
the coil were connected in the anode circuit. 

The valves for use in the two high-frequency stages 
should be high-impedance ones, and, if selectivity is 4 
very important factor, valves such as the Mullard 2-volt 
H.F., which have an anode impedance of about 60,000 
ohms and an amplification factor of 17, should be used. 
In cases where selectivity 1s not of such great importance, 
valves having a little lower impedance will enable the 
utmost ainplification to be obtained. Suitable valves are 
the Mullard D.F.A.4 and the Marconi or Osram D.E.54 
or D.E.8H.F., which have an impedance of roughly 
30,000 ohms and an amplification factor of 20. These 
are 6-volt valves; if 2-volt valves are preferred, the 
D.E.R. will be found satisfactory, and so will the 
Cosmos S.P.18 (green spot) and valves of other makes 
having similar characteristics. 

When good coils and condensers are used it is always 
necessary to stabilise a two-stage H.F. amplifier. One 
method is to connect the grid circuits to the sliding con- 
tact of a potentiometer the ends of which are connected to 
the filament heating battery. Another is to shunt the 
circuits with adjustable high resistances. Both methods 
are, in general, best avoided. The best results are. 
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Fig. 2.—Plan view of the baseboard showing the position of the parts. 


obtained in the majority of cases when the circuit is 
rendered stable by properly connecting neutralising 
condensers. 


i The Circuit Used. 


It should be noted that the neutralising condensers 
have a limited use and that it is quite essential to remove, 
so far as possible, all forms of coupling between the 
three tuned circuits. For this reason the coils are well 
spaced and are arranged in the peculiar manner to be 
seen in the illustration. 

If care is taken to place the coils at right angles, as 
shown by the illustrations, stray magnetic coupling will 
be very small, and no trouble should be experienced when 
the receiver is put in operation. — 

Commencing with the aerial, it will be seen that two 
degrees of selectivity are arranged for by the provision 
of alternative aerial condensers. Thus, if the aerial 
is connected to A,, Fig. 1, the selectivity will not be so 
good as when the aerial is joined to A,, but the signal 
strength will normally be better when the A, connection 
is used. The aerial circuit is completed through the top 
half of the first coil, the extreme ends of this coil being 
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Fig. 3—Dimcasioned drawing of the ebonite front panel. 
14 
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A, }" dia. ; B, 3” 


connected to the grid of the first valve and to its anode 
through the balancing condenser NC,. This rather un- 
usual form of connection is used for the purpose of 
stabilising the first valve, and it is quite a simple matter 
so to adjust the balancing condenser NC, that the aerial 
circuit will, not oscillate as the result of tuning the anode 
circuit. Further, it is usually possible so to adjust NC, 
that over the narmal tuning range the aerial circuit will 
remain unaffected by reaction applied to the anode 
circuit. For this reason the balancing condenser NC, 
is mounted on the front panel of the instrument. Quite 
a useful reaction effect can be obtained by adjusting this 
condenser, which can, of course, be set in the position 
which will balance the circuit if reaction is not 
desired. ` 


Detector Valve Connections. 


A further point of interest is the manner in which the 
detector is connected. The grid leak, it should be 
noticed, has one of its ends joined to the grid and the 


. other end to a wire which can be connected to the grid 


bias battery. The grid leak return can, therefore, be 
given a voltage adjustable with respect to the filament in 
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dia. ; C, à” dia ; D, |” dia., and countersank for No 4 wood screws. 
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THE FOLLOWING MATERIALS ARE REQUIRED. 


Cosmos fixed niens capacity -6001 mfd., "0003 mfd. (2), 
"0005 mfd., -001 mfd. 

3 Cosmos tuning condensers, with slow motion attachment, 
‘0005 mfd. 

I Cosmos grid leak, 2 megohms. 

1 Cosmos H.F. choke (Metro-Vick Supplies, Lid.). 

J Micro-condenser (Igranic Electric Co.). 


| 


3 Antivibration valve holders. 

1 Low resistance rheostat (Burndept Wireless Co.). 

1 Telephone jack and plug. 

1 1 mfd. and 1 +125 mfd. Mansbridge condenser. 

1 Ebonite panel, 24in. x 8in. x jin. 

1 Baseboard with battens, 24in. X Shin. X fin. 

Set of ‘‘ Dimic” coils with 3 bases. (L. McMichael, Lid.). 


Approximate cost, with one set of Broadcast coils £7 tos. 


1.5-volt steps, which is a great advantage when valves 
of the 6-volt type are used. Should it be desired to 
employ the anode bend method of rectification, it is only 
necessary to join the lower end of the grid leak to a 
point on the grid bias battery which is negative with 
respect to the filament I..T. negative. 

One filament rheostat is employed for the three valves, 
as these will normally have similar filament character- 
istics, and the jack is arranged to complete the filament 
battery circuit when the telephone plug is inserted. A 


ebonite. One of the coil holders is screwed to a piece 
of wood which is screwed to the baseboard, whilst the 
remaining two coil holders are screwed direct to the base- 
board. 

Two further small pieces of ebonite are required for 
the aerial and earth terminals and for the battery con- 
nections. | 

On the front panel is mounted the three 0.0005 mfd. 
tuning condensers, the filament rheostat, telephone jack, 
and adjustable balancing condenser. These parts can be 


Rear view of the set, showing the peculiar arrangemeat of the three tuning coils. 


o.oor mfd. fixed condenser is connected across the tele- 
phone contacts of the jack and may be varied. to “suit 
requirements, although this is a good average value when 
a wide range of wavelengths is to be receiv vel, 


Position of Components in the Set. 


An extremely simple layout is used with the object of 
reducing stray couplings and to allow of neat wiring and. 


easy operation. The ebonite front panel has a baseboard 


screwed to it, and an endeavour has been made _ so to . 


place the parts that wires carrying 
currents have a short, clear path. 

The grid battery and two large bye-pass condensers 
have, therefore. been placed on the ‘under side of the 
baseboard, and the valve holders, coil holders, high- 
frequency choke, grid leak, and connection strips screwed 
to the upper surface. Fig. 2 shows the position of the 
parts on the upper side of the baseboard, and it should 
be noticed that the grid leak and high- frequency choke 
are carricd in brass clips mounted on small pieces of 

A I4 
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Mullard 2-volt H.F. valves are used 


identified in the illustrations and are situated as indicated 

in Fig. :3. “The five holes marked by the letter D are 

for the sodi screws which serve to screw the panel and 

baseboard | together, and their positions should be noted. 
(To be concluded.) 


GIFT TO WIRELESS OPERATOR. 


N echo of the disaster to the Andinoe, the vessel 

which recently sank in the Atlantic after the rescue 

of her crew by-that of the President Roosevelt, was pro- 

vided by the news, last Wednesday, of the presentation 

of a silver signalling torch to Mr. Arthur Evans, wireless 
operator of the lost ship. 

When the Artinoc was sinking, Mr. Evans continued 
to transmit S.O.S. signals until the wireless cabin was 
wrecked by heavy seas. He then signalled with a hand 
torch. 

The presentation was made by Capt. Fried, of the 
President Roosevelt. 
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AN ELECTROSTATIC LOUD-SPEAKER. 


Details of a Practical Design in Use in Germany. 


By Dr. H. KRONCKE. 


UGEN REISZ, who has already become known in 
wide circles by the marble block microphone named 
after him, has produced a new electrostatic loud- 


`~ 


condenser plates, the circuit with choke coil, as‘illustrated 
in Fig. 1, being used for the purpose. The preliminary 
- potential is therefore supplied direct fram the anode bat- 


speaker and also, on the same principle, electrostatic tery. In corisequence of the fluctuations of the super- 


headphones, which, owing to their excellent reproduction, 
are considerably superior to the electromagnetic telephones 
and loud-speakers hitherto in general use. 
has had the kindness to demonstrate to me his new ap- 
paratus, both when connected direct to a telephone line low the low-frequency 
electrical oscillations. 
of course, 


To 
AMPLIFIER 


Fig 1.—Circuit showing method of apply- the 


i fluctuatin te the loud- 
ng fluctuating potentia e loud 


be described. 


signals was so great that one felt as if one were in the plate must 
immediate neighbourhood of the music or 
the speaker, ‘there was not the slightest 


trace of subsidiary noises, distortion, 
or weakening of the high and low 
notes. 


The Principle. 


The method whereby, Keisz has 
achieved such a result is strikingly 
simple. Reisz uses a condenser, one 
plate of which is a fixed one, the 
second plate being separated from 
the first by avery thin insulating 
material. As matters stand at 
present, a preliminary potential of 
209-250 volts is applied to the con 
denser in the case of the loud- 
speaker, and 75 volts with the head- 
phones, so that the plates 
attract each other with a cer- 
tain force. The force is 
fairly great, since the insu- 
lating material is very thin ; 
thus the capacity of the 
loud-speaker is about 0.01 
mfd. The low-frequency 
oscillations obtained by 
means of the amplifier are 
now superimposed upon the 
preliminary potential of the 


5 


leading to the Ber- 
transmitting There is, 
nothing especially new in 
salient 
feature of the new Reisz 
de-  loud-speaker lies in the 
elaboration of the con- 
amplifica- denser. It will be under- 
stood that the 
ing reception with plate must be made as 
head- light as possible 

which production of 
oscillations of audio-fre- 


quency is to be av oided. L of silk or rubber is stretched 
movable over a perforated aluminium plate 


lin 
and like- 
wise for reception all this. The 
on an aerial with 
@F LOUDSPEAKER non- reacung a 

tector valve and re- 
sistance 


tion. Upon heat- 


weigh only ; 34 oz., 
the first impresston was so remarkable that it can ‘hardly 


Herr Reisz oscillations 
movable plate which fol- 


Nevertheless, although the intensity of | Moreover, the 
be entirely 
free from internal tension, and some parts 
of the movable plate must be able to move — 


te a broadcast receiver. 


. ES = 


= d A B 
Fig. 3 —The electrostatic loud—speaker and telephones connecte or anules which form the 


imposed potential, the power whereby the movable plate 
is attracted to the fixed plate alternates and produces 


the 


movable 
if the 
natural ae the principle out the 


loud-epeaker. A 
conducting layer of 
nulee G on a layer- 


P which acts as the other electrode.. 


easily, independently of other parts. 
Reisz achieves this fn a remarkably 
simple manner,. He makes the first 
plate of aluminium bent slightly con- 
vex and having several holes in it 
similar to a sieve. Over this alu- 
minium plate he places with slight 
tension a very thin insulating layer 
—for example, of indiarubber or 
silk. On the other side of this insu- 
lating layer he places a _ coaductor 
which consists of a number of small 
granules, which are stuck on this 
layer side by side. What this 
material consists of has not yet been 
stated. Reisz attaches value, how- 
ever, to fixing the granules in 
such a way that the con- 
ductor layer does not render 
the insulating surface more 
rigid than before. 

Fig. 2 shows schematically 
a section of the loud-speaker. 
P is the perforated plate on 


is stretched. ‘To the exterior 
side of this layer adhere the 


A 15 


which the insulating layer I. 
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An Electrostatic Loud-speaker.— 

movable plate of the condenser. Finally, for the 
protection of the oscillating surface, there is fixed to the 
front of the loud-speaker a ‘flat cone, C, of light material. 
In reality only very slight movements of the conductive 
layer are necessary in order to produce very considerable 
tone effects. It is found that the slight unevennesses in 
the metal plate P are amply sufficient for this and pro- 
vide a sufficient possibility of movement of the conductive 
layer. 

In addition to the advantage of the exceedingly small 
compass and slight elastic tension of the movable layer, 
the electrostatic loud-speaker is superior to the majority 
of electromagnetic loud-speakers, by the fact that the 


whole oscillating surface is in the electrical field, with. 


the result that no oscillations can be produced outside 
that field. so that there is a relatively high damping of 
the oscillating surface. To this fact also can be doubt- 
less attributed the advantage that the loud-speaker 
within the whole range of audibility down to the very 
lowest notes, has no natural vibrations, and all the ascil- 
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TRANSMITTING NOTES 
AND QUERIES. 


With reference to our note on page 
320 of our issue of February 24th con- 
cerning tranmissions from B W5, we 
understand that this Belgian amateur has :; 
been ill and unable to transmit, but that  : 
he is now working again on 180 metres, : 
and will welcome reports. 

ooo0°0 

Mr. F. W. Goff (G 6YG), 102, Wood- 
side Road, Bowes Park, N.22, has been 
received by C1DD in Nova Scotia on 
telephony when using only 5 watts on a 
45 metre wavelength. 


(Oost. 


metres. 


VI), 


~ electromagnetic loud-speakers. 
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B L11.—G. Blancquaert, 
transmits on 100 to 135 


oo0oo0o0 
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lations are reproduced with equal strength, at least in 
so far as can be judged by the ear. 

The new loud-speaker, however, has one E T 
It needs a higher polarising voltage than the usual small 
Reisz, however, is now 
engaged in developing the new loud-speaker, so that an 
initial tension of 100 volts will be sufficient to work it. 
He hopes to‘achieve this by a further diminution of the 
magnitude of the insulating layer. To work the loud- 
speaker, Reisz uses an ordinary amplifier with resistance 


‘coupling, in order to avoid the distortions caused by 


transformers. As the last valve of his amplifier, he uses 
a power valve with an emission of about 12 milliamperes. 
It might be assumed that no energy would be consumed 
in an electrostatic loud-speaker, and, therefore, that a 
small amplifying valve using a small anode current would 
be sufficient. This, however, is not the case, since the 
capacity of the loud-speaker has to be charged and dis- 
charged by the electrical currents which produce the 
attraction and. repulsion of the movable plate, and for 
this a certain current intensity is, of course, necessary. 


son, Colne, Lancs.) 

G 5GQ. — RB. G. Wardman, 5, Pollards 
Hill South, Norbury, S.W.16. 

G 5JQ.— B. Sydenham, Torquay 
Secondary School, Barton Road, Tor- 
quay, transmits on 150 metres. 

G 5MY.—J. E. Montgomery, Felsted 
School, Essex, transmits on 23, 45, 90 and 
150-200 metres, 

G5TD.—T. A. Studley, 6, Rutland 
Road, Harrow, transmits on 45 and 90 
metres. 


G 5TG. —W. J. Tarring, 70, Cranmer 


“call sign was formerly held by A. Hig- 


Uytbergen 


0000 


Mr. C. F. Bauditz (D 7BZ), Erickshus, 
ERE, Denmark, is transmitting on 
. 40 and 60 metres, pure C.W. with 
an input of 15 watts, and will welcome 
reports. 
oo0oo0o0 
Belgian Amateurs. 

We have hitherto refrained from 
' publishing the names and addresses of 
Belgian amateurs, as we understood that 
none of their stations was licensed, but, 
as the following have already appeared 
in the Flemish publication Radio, we 
print them for the benefit of our readers : 

B L1.—-Arendonck Radio Club (oper- 
ates E. Claessen and J. De Pauw), Aren- 
donck, Antwerp, transmits on 75 and 150 
_ metres. 

B L2.—“ Radio” (J. 
Uvtkerke, Blankerbenghe. 

B L3.—J. de Geest, Motestraat, Roese- 
laere, transmits on 75 to 150 metres. 

B L4.—G. Vermandere, Zuidstraat 55, 
Roeselaere, transmits on 75 to 150 metres. 

B L5.—F. Callebert, Ooststraat 29, 
Roeselaere, transmits on 75 to 150 metres. 

B L7.—M. E. Geeraert, Ondernemer- 
straat 67, St. Amandsberg, Gent. 

B L8.—Gaston Vits, Brusse!sche Steen- 
weg 25, Melle, transmits on 65 and 200 
metres, 

B L9.—R. 
Meirelbeke. 

B L10.—H. Decenninck, Reeperstraat 
16. Emelghem, Iseghem. 
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Vandepitte), 


Bloeykens, Florastraat, 


New Cali Signs Allotted and Stations 

Identified. 

G 2ARZ.—B. R. Clarke, 5, Fox Hill 
Gardens, Upper Norwood, S.E.19. 

G 2AZL.—W. Paylor, 54, Town Street, 
Beeston, Leeds. 

G 2BNJ.—H. F. B. Sharp, Hill of 
Tarvit, Cupar, Fife. 

G 2BNK.—G. H. Henshall, ‘19, Green- 
vale Road, Eltham, S.E.9. 

G 2B0M.—E. D. Dunn, 
Street, Derby. 

G 2BPI (Art. A.).—L. W. Gardner, 
10, Ludlow Road, Coventry. 

G 2BQK (Art. A.).—W. P. Dolphin, 
178, Langham Road, South Tottenham, 
N.15. 

G 2BQN (Art. A.).—R. E. Fisher, 366, 
Clarkston Road, Cathcart, Glasgow. 


G 2DA.—“ Popular Wireless,’ Experi- 
mental Station, Dulwich. 
G 2JB.—J. C. Bird, 1, Stapleford 


Road, Wembley (change ‘of address). 

G 23D. —J. L. Summerfield, 218, 
Thorold Road, Ilford, Essex, transmits 
o 23, 45 and 150-200 metres. 

G 2TK.—K. H. Thow, 35, Footscray 
Road, Eltham, S.E.9 (change of address). 

G 5AN. —E. W. V. Butcher, 16, Manor 
Gardens, Purley. 

G SCG (portable). — D. Shannon, 
Wyvern Grange, Sutton Coldfield, Bir- 
mingham. 

G 5CX.—C. R. Pill, 17, Brundenell 
Grove, Hyde Park, Leeds, transmits on 
90 and 150-200 metres C.W. only. (This 


184, Crewe - 


Road, Forest Gate, E.7, transmits on 90, 
160, ‘and 180 metres. (This call sign 
was formerly owned by F. R. W. Staf- 
ford, Dovercourt.) l 

G5ZU.—H. B. Gardner, Heysham, 
King’s Road, Barnet (change of address). 

G6MB.—A. J. Buttress, 7, Limekilns 
Field, Hill Top, Bolsover, nr. Chester- 
field. 

G600.—T. Woodcock, “ Santos.” 8, 
George Street, Bridlington, E. Yorks, 
transmits on 45 and 150-200 metres. 

oo0oo0o0 

The call sign allotted to Mr. R. T. 
Colebourn, *‘ Ardchalligag,” — Selborn 
Drive, Douglas, i is 6IA, and not 2IA, as 
printed on page 264 of our issue of 
February 17th. G 2IA is still retained 
by Mr. L. F. Ostler, 19, Windsor Ter- 
race, Penarth, Glam. 

0000 

B C44.—A station at Schaerbeck, QSL 
via Reseau Belge. 

D7BZ.—C. F. Bauditz, - Brikshus, 
Ringkiobing, Denmark. 

F 8CL.—Mme. Lebaudy, 19, rue du 
Mangnan, Paris VIII.; operator A. M. 
de Vanelot, transmits on 35-50 metres 
(change of address). 

F 8DA.—Albert Saumont, Comin, Aix- 
les-Bains, Savoie (change of address). 

I 1AT.—Alfonso Marcello, tia 
Settembre 39, Rome. 

PE6YX (Palestine). — Flight-Sergt. 
Macey, Command Headquarters, Bir 
Salem, Palestine. 
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A Section Devoted to New Ideas and Practical Devices. 


EXTENSION LEADS FOR TELEPHONES 
IN SERIES 


It is often desirable where tele- 
phones of various types are to be 
used in conjunction with a receiver 
to connect the telephone leads in 
series in order to obtain a more even 
distribution of current. When ex- 
tension leads are taken to other rooms 
in the house it is somewhat difficult 
to arrange for the series method of 
connection. 

If telephone sockets of the type 
illustrated in the diagram are used, 


TO LS 


L. S 
TERMINALS TERMINALS 
Telephone extension leads with series 


connections. 


however, the difficulty is surmounted, 
since the circuit cannot be broken 
when any of the phones are with- 
drawn. 

A light spring contact, S, is 
clamped between locknuts to one of 
the sockets, and is arranged so that 
normally the two telephone sockets 
are short-cirċuited. In the right-hand 
socket a short ebonite plug, P, is in- 
serted, so that when the phones are 
plugged into circuit the plug is forced 
downwards and the spring is lifted 
out of contact.—W. S. 


9 


ANTI-VIBRATION VALVE HOLDER. 
An ordinary valve holder, prefer- 
ably of the type illustrated in the 
diagram, is clamped by means of an 
ebonite ring to a ‘‘ Sorbo °’ sponge 


* jg” ULE A 
a o Bin o Bien: 


NO4 BA CLEARANCE 
AND COUNTERSUNK 


BOTTOM 


Anti-vibration valve holder. 


rubber ear-cap which is in turn 
secured to the baseboard of the set 
by means of Seccotine or rubber 
solution. 

When inserting or withdrawing the 
valve, the ebonite base of the valve 
holder should be held in the hand in 
order that the rubber support may 
be relieved of strain.—C. H. T. 


0000 
DEAD-END SWITCH. 


Dead-end effects in a long-wave 
tuner consisting of a number of plug- 


Dead-end switch. 


in coils connected in series may be 
considerably reduced by employing a 


radial switch with a double row of 
contacts. The switch arm consists 
of an ebonite segment on which is 
mounted a series of spring contacts 
for short-circuiting pairs of studs. 
The leading contact is connected by 
a narrow strip to the spindle of the 
switch. The circuit diagram shows 
the method of connection as viewed 
from the top of the panel. It will be 
seen that normally all the coils in 
the tuner are disconnected, and that 
as the switch arm is moved progres- 
sively over the contacts the coils are 
connected in series as required.— 
C.J. H. i 
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GUY WIRE STRAINER. 

The diagram shows a strainer of 
simple construction which may be 
made up from materials to be found 
in every experimenter’s workshop. 
The loop consists of a length of tin. 
diameter brass or mild steel rod. 


Simple guy wire strainer. 


screwed No. o B.A. at each end and 
attached to the plate by means of 
nuts fitted to the underside. The 
adjusting screw is a similar piece of 
rod bent in the form of a ring at one 
end and screwed No. o B.A. for the 
remainder of its length. The tension 
of the guy wire ts adjusted by the 
No. o B.A. nut on the upper surface 
of the plate.—J. C. H. 
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REACTION REVERSING SWITCH. 

A reaction reversing switch of 
simple construction employing valve 
pins and sockets is illustrated in the 
diagram. The valve sockets (six in 
number) are set out on the receiver 
panel in the form of a_ hexagon, 
while the four valve pins are 
mounted on a separate rectangular 
ebonite panel, and are spaced in such 
a way that the pins fit into sockets 
on opposite faces of the hexagon. 
When the connector is inserted so 


that the valve pins 7, 8, 9, and 10 are 


in sockets 6, 1, 4, and 3 respectively, 
the reaction coil will be connected in 


circuit. By moving the connector so 
| 
LEADTO  LEADTO LEAD TO 
COIL SET COL 


‘BRASS CONNECTING 
STRIPS 
Piug and socket reversing switch. 


that pins 7, 8, 9, and ro are inserted 
in sockets 1, 2, 5, and 4, reaction 
will be reversed. —H. G. 


Ooce 


TELEPHONE PLUGS. 


In tuning multivalve receivers de- 
signed for powerful loud-speaker re- 
ception, it is an advantage to be able 
to plug in a pair of telephones in 
order that listeners may be spared 
the rather uninteresting preliminary 
sounds associated with tuning adjust- 
ments. To be of real utility, how- 
ever, it is essential that the telephones 
should be instantly removable, and 
this accounts for the popularity of 
plug and socket connections. 

Where a receiver is provided with 
terminals instead of sockets, it can 
be converted without any structural 
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alterations by making use of ordinary 
coil plugs. Brass angle brackets are 
fixed to each side of the plug by 
means of the set-screws passing into 
the plug and socket. The brackets 
are thus in electrical connection with 
the plug and socket, and by choosing 
suitable dimensions the holes in the 


Improvised telephone plug. 


brackets may be made to coincide 


_with the telephone terminals on the 


set. The + and — connections of 
the telephones can be joined to the 
plug and socket of another coil plug, 
and the connections, once made, can- 
not be accidentally reversed. 

The idea is equally applicable to 
the I.T. connections and to the H.T. 


e where only one voltage is used.— 


G. W. G. 
oann 
VERNIER ATTACHMENT. 

The well-known method of obtain- 
ing vernier control of tuning adjust- 
ments by means of a small friction 
wheel at the edge of the condenser 
dial can be greatly improved if the 
method of construction shown in the 
diagram is adopted. 

The friction contact wheel is a 
piece of rubber tubing. R, jin. in 
external diameter and $in long: A 
threaded bush, B, with a knurled 
ebonite ring, S, can be screwed down 
to compress the rubber ring, so that 
it makes contact with the edge of the 
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VALVES FOR IDEAS. 


Readers are invited to submit brief : 
details, with rough sketches, where : 
necessary, of devices of experi- : 
: mental interest for inclusion in this 
: section. A receiving valve will be 
: despatched to every reader whose 
idea is accepted for publication. 
Letters should be addressed to the Editor, Wire- 


i less World and Radio Review,” Dorset House, 
$ Tudcr St., London, E.C.3, and marked “ Ideas." 
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dial; normally, with the B screwed 
back, the rubber ring clears the edge 
of the dial, and the condenser can 
be adjusted .by means of the main 
knob without experiencing any drag 
from the vernier wheel. A knurled 
lock-nut, T, such as a terminal head, 
may be used to prevent B turning on 


` the spindle when the vernier is being 


used.—J. P. P. 


N 
Y 2, 
: Watts ttl ts A yo NA 


amI h am m 


a UILLI OG = Z 
IBEW YY E SS” 
YI SII) 


$ 


Improvised vernier movement, 
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CHANGE-OVER SWITCH FROM 
CONTACT STUDS. 


Neat change-over switches can be 
constructed with ordinary radial 
switch contact studs. A vertical slot 
is cut in each stud by means of a 
hacksaw of suitable width, and in 
the case of the centre contacts a 
lateral hole (No. 6 B.A. tapping) 1s 
drilled, the set-screw acting as a pivot. 
The hole is tapped at one side and 


STUDS 


Simple change-over switch. 


drilled out No. 6 B.A. clearance on 
the other. A No. 6 B.A. cheese-head 
screw is then inserted and secured 
by means of a Jock-nut. The contact 
blade should consist preferably of 
springy material, such as phosphor- 
bronze, when it will be possible to en- 
sure a good wiping contact by setting 
the slots very slightly out of line.— 
C. S. A. 
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~ Worth While 


T is worth while, having a loud speaker receiver 


that is always ready for use. A receiver the ladies 
can use while you are altering your big set, one that will, 
under normal conditions, bring in your local station on a 
loud speaker, over a minimum distance of 25 miles, or 
Daventry at 100 miles. 
The reproduction from these receivers is exceptionally pure, 
they are easy to handle, and very economical to run. Ideal 
instruments for use in the home; one switch, 


occ ere er ee one dial, and one knob —-and look at the price. 1980386 000080808 808868884, 
HIRE PURCHASE Complete with loud paul and all accessories, as shown in the Publication 
Messrs. H. Taylor illustration Gur ipe . -. £13.18.6 No. 120 full 
dæ Co., Lid., 49/53, Receiver only . sia £8. 2.6 f uy 
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illustrates the 
full range 
of A.J.S. Re- 
ceivers:: fi 
costs nothing 
to you ! 


Station), are pre- 
pared to arrange 
for the sale of 
A.J.S. Receivers 
and Loud Speakers 
on easy payments. 
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A. J. STEVENS & CO. (1914) LTD., 


A. J. STEVENS & CO. (1914) LTD., 
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Telephone > 1748 (7 lines). Telegrams : ‘Reception, Wolverhampton.” Please send Publication No. 118 and 120. 

London Showrooms : 122/124, Charing Cross Rd., London, W.C.2. NAME ootas oe eed e hei eE ee Terre ce Tee Te ee E EE 
Telephone: Regent 7161/2. Telegrams . “ Ajayessco, W'estcent, London.” Address ..ccceccccees EEA eta ena ET 
Glasgow Showrooms: 223, St. George’s Road, Glasgow. 
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Filament Rheostats ‘al Potentiomefers 
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ITH. the windings carried on a porcelain bobbin and 

having the contact arm moving on its inner side, 

the “Cosmos” Filament Rheostat takes up remarkably 
little space, is strong in construction, and has a very smooth 
and reliable movement. It is fixed by ONE HOLE and is 
provided with a handsome knob and dial. Made in four 
types, two of which are double wound for Dull OR Bright 
Valves, and one a Potentiometer. 


Prices and particulars are given in the adjacent panel. 


METRO-VICK SUPPLIES, LTD, r 


(Proprietors—Metropolitan Vickers Elec. Co.. Ltd.) P33 
4, Central Buildings, Westminster, London, S.W.1. 
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WHAT ABOUT H.F. RESISTANCE? 


How often have you found coil manufacturers publishing the H.F. resistance of their coils ? 


Gambrell’s are proud of all their figures. Study them well—they are unapproachable by 
any other coil on the market. 


GAMBRELL . Nearest Self H.F. 
COILS s Capacity. Resistance. 


Ordinary 
PRICE Coils. í Mfd. 
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Now make up your mind to try out Gambrell coils—theyl] make a wonderful improvement to your results. 
Write for new component booklet showing new reduced prices. 


GAMBRELL BROS. LIMITED, 76, VICTORIA STREET, S.W.14. 
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How Blind Spots in Broadcast Transmission are Praduced. 
By R L. SMITH ROSE, Ph.D., M.Sc., A.M.LE.E. 


N the deyelopment of wireless communication there 
has been an almost continua} study of the manner in 
which wireless waves are propagated over the earth’s 

surface. In the past this has usually taken the form of 
the measurement of the intensity of signals received from 
various transmitting stations or of the readability of the 
signals, the latter, especially, being the vital factor in a 
commercial system designed for the handling of traffic. 
After the very early experiments of twenty-five years ago 


or so, these measurements were made over long distances, 


and they have recently been extended to the semi-circum- 
ference of the earth. 


Local Absorbtion. 


The transmission of signals over distances of 200 miles 
or so was neglected because it presented no difficulties, 
particularly on the long wavelengths which 
employed for commercial purposes. As a result of 
this phase of development, there is at the present time 
very little exact knowledge as to the absorption of energy 
by the materials of the earth’s crust, beyond the very 
generally accepted facts that land is a greater absorber 
than sea, and that it is more difficult to send waves over 
mountainous areas or the populous districts of towns than 
over comparatively flat open country. As a result of this 
understanding, transmitting stations have been erected in 
situations as favourable as possible, often on the coast 
nearest to the point or district it is desired to serve. The 
development of broadcasting, however, has necessitated 
that in many cases the transmitting station be situated in 
the heart of a town, and that the waves be broadcast 
over thickly populated areas rather than over open 
: country or over sea. ‘The resulting energy absorption 
which accompanies the transmission, particularly at the 
shorter wavelengths used in broadcasting, has shown that 
. a relatively large power is necessary to secure satisfactory 
reception at distances of only 20 to roo miles. 


Contours of Signal Strength. 


Let us suppose that, in the first instance, the earth’s 
surface were a flat, perfect conductor. If a vertical 
transmitting aerial is located at any point on this Surface, 
the waves will be radiated out horizontally to an equal 
extent in all directions. The 
expanding fronts of the suc- 
cessive waves will, there- 
fore, be concentric circles 
with their centres at the 
transmitting aerial as de- 
picted in Fig. 1. This case 
is analogous to the trans- 
mission of waves over the 
surface of a pool of water, 
when this is disturbed by 5s ý 
dropping a stone in it. If 
n Fig. 1 we imagine that 
these circles are the sections 
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Fig. 1.—Contour Lines of equal 

signal intensity for waves 

radiated over a flat uniformly 
conducting surface. 


were . 


of small cylinders which have a fixed height in a direction 
perpendicular to the plane of the paper, a little considera- 
tion will show that the surface area of each of these 
cylinders is proportional to its radius. Therefore, since 
all the wave energy which passes through the cylindrical 
surface of one mile radius ultimately passes through the 
succeeding surfaces of two miles-radius, the energy con- 
centration in the wave will be four times as great in the 
former as in the ‘latter case. Further, since the field 
intensity of the wave is proportional to the square root 
of the energy, we see that this intensity decreases in- 
versely as the distance from the transmitter. 

If the conductivity of the earth is not perfect, but its 
surface is still flat and uniform, there will be a certain 
loss of energy due to the heating effects of the eddy 
currents set up in the earth by the waves travelling over 
it. This means that the energy of the waves will de- 
crease with the distance from the transmitter at a rate 
greater than that for a perfect conductor. The field 
intensity of thc waves will thus decrease more quickly 
than the inverse distance from the transmitter. ` 

Factors Governing Absorbtion. 

General considerations show that the loss of energy 
becomes more rapid as the resistance of the earth’s 
surface increases, although the effect is also, depen- 
dent upon the dielectric constant of the earth. The 
energy loss also increases very rapidly with the fre, - 
quency, with the result that, while on the longer waves 
of several thousand metres wavelength the loss may be 
small, it 1s becoming very appreciable on the broadcast- 
ing band of wavelengths, and it is still more so on the 
very short wavelengths now coming into use. In the 
latter case, indeed, the importance of the effect has 
already been felt in the difficulty of transmitting to quite 
moderate distances along the earth’s surface, although 
very much greater distances may be covered by waves 
travelling via the upper regions of the atmosphere and 
thus free from the heavy absorbing effects of the ground. 

Whether the earth’s surface be comprised of high- or 
low-resistance material, then, so long -as its nature is 
uniform in all directions, the distribution of field in- 
tensity will be uniform as depicted in Fig. r. That is to 
say, at any given distance 
from the transmitter the in- 
tensity of the signals picked 
up by a given reciever will 
be the same, whatever may 
be the direction in which the 
receiver is placed relative to 
the transmitter. As a typical 
example of this arrangement, 
the case of a broadcasting 
station situated in fairly open 
country, such as Daventry, 
may be quoted. So long as 
the transmission jis over 
| A 21 


Fig 2.—Lines of equal signal 
intensity for a transmitting 
station situated on the coast. 


402 


Distribution of Wireless Waves.— 
moderately flat open country, a given receiver should 
always produce the same results at the same distance 
from the transmitter. There is no question of blind 
areas of reception, and where the results are not uniform 
they are to be attributed to local absorption or screening. 
Suppose, however, that the třansmitter, instead of 
being situated in uniform country, is located on the coast 
' line with the sea on one side and dry sandy soil on the 
other. 
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Fig. 3.—Effect of a badly oD petit island on the shape of con- 
tour lines of equal signal intensity. 
the waves travelling in this direction will suffer less loss 
of energy than those travelling back overland. This 
means that. at a given distance from the transmitter the 
intensity of the field will be greater over sea than over 
land, or, alternatively, that the same signal strength is 
obtained at a greater distance over sea to that over land. 
The ‘‘contour’’ lines of uniform field 
strength will, therefore, no longer be con- 
centric circles as in Fig. 1, but will rather 
take the form shown in Fig. 2. The same 
signal strength will be cxperienced at the 
two points P, and P,, although the dis- 
tance OP, is considerably greater than 


OP.. .. 
Next suppose that the transmitting 
station is situated in fairly uniform 


country, but that at a short distance away 
a patch of very badly conducting ground 
exists, somewhat in the manner of an 
island in the middle of the sea. The 
wireless waves will begin to spread out 
uniformly, giving circular intensity con- 
tours, but when they reach the badly 
conducting area the rate of loss of energy 
will be suddenly increased, and the contour 
lines will be kinked in the manner shown 
in Fig. 3. It will be noticed that the 
spacing of the successive intensity curves is 
A 22 
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Owing to the superior conductivity of the sea, 
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‘much closer over the badly conducting patch than over 


the remainder. ‘When once this area has been passed, 
however, the kinks in the contour lines gradually smooth 
out and resume their circular form. It is thus illustrated 
how such an area of badly conducting ground becomes an 
area of bad reception, but it is also seen that-the effects of 
such an area do not persist for a very great distance 
beyond it. In fact at a distance much larger than the 
dimensions of the area itself its effect will be imper- 
ceptible, the signal intensity being once more uniform in 
all directions. It is to be understood that throughout 
this article the reception conditions are assumed to be in 
the steady state that usually prevails during the daylight 
hours. ‘The above-mentioned areas of bad reception do 
not include those in which exceptional fading phenomena 
are observed, since these effects are not necessarily 
dependent upon the ground conditions at the place in 
question. 


Investigations in America. 


As far as the writer is aware no systematic measure- 
ments have been made in this country on the distribution 
of wireless waves from broadcasting stations. This sub- 
ject has, however, been investigated to some extent in 
America, and a paper describing some experiments carried 
out in the New York and Washington districts was pub- 
lished by Messrs. Bown and Gillett over a year ago.' 
As this paper appears to have received little attention in 
this country, and as it illustrates in a remarkably clear 
manner some of the points under discussion in the present 
article, it is considered useful to give a short résumé of 
the chief results obtained. The measurements were made 
with a portable signal-strength measuring apparatus 
which was transported to the various sites in a motor car. 
Working to a pre-arranged plan in which the points were 
selected with a view of showing up clearly the effects 
being investigated, observations were made of the field- 
strength due to the carrier waves from a_ broadcasting 


> R. Bown and G. D. Gillett: “ Distribution of Radio Waves 
from Broadcasting Stations over City Districts.” 
1924. Vol. 12, pp. 395-409. 


Proc. Inst. 
Rudio Eng. 
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By Courtesy of the Institute of Radiò Buginerrt. 


Fig 4.—Map of the Washington district, showing points (marked by crosses 
at which measurements of signal strength were brara z l 
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- [By Courtesy of the Institute of Radio Engineers. 
sin, 5.—Curves of signal strength plotted from observations taken at the points indicaied in Fig. 4. Curve A shows the falling off 
ch should be according to theory. Curve B is plotted from observations taken on a line S.E. from Washington, the 


corresponding contour of the land and water being shown in curve B'. Curves C and C' are for observations along a N.W. 
B from the transmitter. l 
station at distances varying from one to over one hundred of New York and Washington respectively in the day- 
miles. The observations were made round the two cities light hours,» during the same season of the year, and in 


most instances under 
uniform weather condi- 
tions. 

The first series of 
measurements was car- 
ried out on the trans- 
missions from a broad- 
casting station in Wash- 
ington, using a wave- 
length of 469 metres. 
The scene of the ex- 
periments is shown on 
the map in Fig. 4, 
observations being made 
approximately along 
two lines leading out 
of the city, one to the 
south-east and the other 
to the north-west. The 
` points at which the 
measurements Were 
made are marked by 
crosses, and the results 
obtained are shown in 
Fig. 5, in which the 
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Distribution of Wireless Waves.— | 
would be obtained under the condition of simple spread- 
ing of the waves over a perfect conductor; the field 
strength in such a case being inversely proportional 
to the distance as previously, stated. Curve B 
represents the results obtained in the direction south- 
east of Washington, and the contour of the land 
along this path is shown by the curve B in the 
lower part of Fig. 5. It is seen that the ground 
is comparatively flat over the greater part of the path 
of transmission, the maximum height being about 200 
feet, which is small compared, with the wavelength (over 
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Fig. 7.—Aerial view of New York, showing contour lines of field strength. 
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first experiments thus serve to demonstrate very clearly 
the theoretical deductions explained earlier in the article 
as to the attenuation effects experienced by waves being 
transmitted over land and water. In the north-west 
direction from Washington the measurements were made 
entirely overland, and the results are represented by 
curve C in Fig. 5. The corresponding contour curve C' 
shows that the land is in this case much more irregular, 
particularly between Frederick and Funkstown, where the 
Waves cross some sharp mountain peaks. approaching 
1,500ft. in height. As would be expected from the 
energy absorption in overland transmission the field- 


[By Courtesy of the Institute of Radio Engineera. 
The numerals indicate the field strength in millivolts 


per metre 


1,400 ft.). Reverting to the field-strength curve B, it 
is seen that over the open country comprising the early 
part of the transmission path, the intensity of the waves 
decreases much more rapidly than would be the case for 
transmission over a perfect conductor (curve A). 
Between Mt. Zion and Easton the waves cross the water 
of Chesapeake Bay, and there is a marked flattening of 
the field strength curve, due to the decreased losses of 
the waves in passing over the more highly conducting 
water. Beyond Easton the curve shows that the field 
strength is again falling off more rapidly as a result of 
the waves resuming their overland transmission. © These 


A2| 


Strength curve C shows a marked falling off from the 
ideal curve A. The most interesting point of this curve, 
however, is that which represents the state of affairs in 
the neighbourhood of the mountain range. A rapid 
decrease in field strength takes place on passing the peak, 
and a partial blind spot is produced in the ‘‘ shadow ” 
of the mountains. Beyond this point, however, the field 
strength increases somewhat due to the fact that energy 
is being fed down from above by the bending or diffrac- 
tion of the waves over the mountain peaks. We have 
here a very interesting example of the shadow effect which 
can be produced by hills or even buildings, when their 
28 
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Distribution of Wireless Waves.— 
height is of the same order as, or greater than, 
length of the waves being employed. 

The above results and those of other measurements 
taken in the neighbourhood of Washington are shown in 
a somewhat different manner in Fig. 6. On this map 
contour lines are shown linking up positions at which 
the same field strength was measured, the actual value 
being shown by the number against each line. A com- 
parison of this diagram with Fig. 1 gives an excellent 
idea of the extent to which moderately good geographical 
conditions cause a departure from the ideal case of trans- 
mission over a uniform conductor. A little consideration 
will show that where, the contour lines are crowded 
together rapid atténuation of the waves is taking place, 
w hereas low attenuation is evidenced by an opening out of 
the contour lines. The superiority of transmission over 
wafer to that over land on the broadcasting range of 
wavelengths is at once apparent. 


the 


Wireless Contour Map of New York. 


‘Another . series of measurements was carried out by — 


Messrs. Bown and Gillett in the neighbourhood of New 


York, on. the transmissions from the experimental station, . 
and ` 


2XY, situated near one end of Manhattan Island,- 
employing - a wavelength of 492 metres. As might be 


expected, the results-in this case-are very different from - 


those previously discussed; for a city, thickly covered 


with. tal steel-frame. buildings provides a.large number . 


of closed metallic loops as well as open “aerials, -which- 
serve..to; extract energy from ‘the waves in the course af 
their transmission. 


o 


„ picture, although toja- less marked ' „degree. 


The result of the measurements are - 
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most easily understood by the excellent photograph in 
Fig. 7, taken from Bown and Gillett’s paper, in which 
the field-strength contour lines have been superimposed 
upon an aerial photograph of New York City. The 
large difference in attenuation of the waves in passing 
over open water and over the crowded city area is very 
well demonstrated by the relative spacing of the contour 
lines. Towards the top of the photograph it is seen 
that the contour lines have closed in on themselves to 
surround a small area within which the field strength 
was found to have a very low value. This area.is 
located in Central Park, which is surrounded by the city 
on all sides, and it evidently forms a blind spot for 
broadcast reception. Although it is only six miles from 
the transmitting station, the fiéld strength is no greater 
than it is at thirty miles or more out in the country in `a 
more favourable direction. Since this .blind: spot -is.a 
“closed” area it is observed that beyond it. the field 
strength increases as a result of the feeding-in of energy 


i frorn ‘either side where the transmission conditions are 


much more favourable. 

As stated by ‘the authors of the: paper from hich éhesé 
results are taken, New York. presents aa horrible 
example. ” of the difficulties. which are encountered in the 
transmission of wireless signals over city areas:. - Although 
no published data are as yet available. it ‘is proliable that 
the larger towns in’’England., would -present a similar 
-An experi- 
mental investigation condueted ‘with’ a- view to obtaining 
results of the- nature dẹseribed-in this. article would -un- 
doubtedly throw, much. light .on. the problems associated 
with bad areas of broadcast reception.“ ER fa eee 


© WORLD. CRUISE WITH A NEUTRODYNE. 


Results Obtained at Cairo with a Set Designed by the KDKA Station Engineers. 


ersonnel of the Westinghouse 

tation KDKA at Pittsburgh, Pa., 
H. Skinner, 
World Cruise in ss. ‘Franconia, for a series of long- 
distance tests. A special neutrodyne receiver. has been, 
built by the KDKA station engineers for a wavelength 
range of 30 to 8o metres, and signals are to be received 
from KDKA on the 63-metre wavelength. 


A /-RRANGEMENTS have been made between the 


Broadcasting 


and Mr. Ross 


Experiments near the Sphinx Abandoned. 


The first programme specially transmitted for the 
Franconia cruise was successfully received at Cairo. It 
Was originally intended to set up the apparatus in the 
desert at the foot of the Sphinx, but on account of pos- 
sible damage to the receiver it was subsequently decided 


to install the apparatus in a room of the Continental- _ 


Savoy Hotel at Cairo. KDKA.was picked up between 
5.10 and 5.24 a.m. on February 6th, and, in addition 
to special news items, stock reports, etc., personal mes- 
Sages were received for Mr. Skinner and other members 
of the party. 

The tests are to be repeated at all the more important 
Ports of call on the voyage. 

16 


Cruise Director of ‘the. 1926 Thos. Cook — 
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Mr. Ross H. Skinner agho at KDKA making final arrange- 


ss. “Franconia ” now on a cruise 
round the world. 


ments for the tests wi 
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BROADCASTING COMMITTEE'S 


MARCH 17th, 1926. 


REPORT. 


Summary of the Recommendations. 


now been published, and is obtainable from H.M. 

Stationery Office, price 6d. Below we publish, for 
the information of our readers, the official summary of the 
recommendations of the Committee, whilst under ‘‘ Edi. 
torial Views ’’ in this issue we discuss certain aspects of 
the report, and make our own observ ations on certain of 
the recommendations. 

The principal recommendations are as follow : 

(a) That the broadcasting service should be condusted 
by a public corporation acting as trustee for the national 
interest. and that its status and duties should correspond 
with those of a public service. 

(b) That the corporation should either be set up by 
Act of Parliament or be incorporated under the Companies 
Acts, limited by guarantee, and dispensing with the 
word “Limited”; that in either case the corporation 
should hold the licence of the Postmaster-General for a 
period of not less than ten years. 

(c) That the corporation should be known as the 
‘ British Broadcasting Commission °; that it should 
consist of not more than seven or less than five Com- 
missioners, all nominated by the Crown, the first 
Commissioners to hold office for five years ; that the Com- 
missioners should be persons of judgment and independ- 
ence, free of commitments, with business acumen and 
experienced in affairs; that one of the Commissioners 
might, if thought desirable, be one of the existing 
members of the British Broadcasting Company ; that the 
Commissioners should have the power to appoint an 
Executive Commissioner with a seat on the Board; that 
all Commissioners should be adequately , remunerated. 

(d) That the Commissioners should appoint, in con- 
sultation with appropriate Societies and Organisations, as 

many Advisory Committees as are necessary to ensure 
due consideration of all phases of broadcasting. 

(c) That the entire property and undertaking of the 
British Broadcasting Company as a going concern should 
be vested in the Commission on the 1st January, 1927 ; 
that all existing contracts and staff of the British Broad- 
casting Company should be taken over by the new 
Commission. 

(f) That the Postmaster-General should remain the 
licensing authority and be responsible for collecting the 
licence fees; that the detection and prosecution of those 
who conceal their equipment should be vigorously pursued. 

(g) That the provision for experiment and research 
should be generous. 

(h) That the Commission should be empowered to raise 
capital. 

(i) That the fee of ten shillings for a receiver's licence 
should be maintained; that the first charge on the 
Revenue from licence fees should be the expenditure in- 
curred by the Postmaster-General in connection with the 
Broadcasting service ; that after paying the Commissioners 
an income thoroughly adequate to enable them to ensure 
the full and efficient maintenance and development of 
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je full report of the Broadcasting Committee has 


the service, any surplus should be retained by the State. 

(7) That the Commission’s accounts should be reviewed 
by the Comptroller and Auditor-General. 

(k) That so soon as the licence expires or is withdrawn 
the Commission, on due provision being made for the 
discharge of all debts and liabilities, should be bound to 
transfer or dispose of its whole undertaking in such 
manner as the Postmaster-General may direct. 

(1) That the Commissioners should be entitled to all 
the ordinary rights as regards the use of copyright 
material—whether in news or otherwise—and that it is 
unnecessary to invest them with any special privilege or 
preference. 

(m) That the claims of those listeners who desire a 
larger proportion of educational matter, though relatively 
few in number, should, if possible, be met. 

(n) That every effort should be made to raise the 
standard of style and performance in every phase of 
broadcasting, and particularly in music. 

(o) That a moderate amount of controversial matter 
should be broadcast, provided the material is of high 
quality and distributed with scrupulous fairness, and that 
the discretion of the Commissioners in this connection 
should be upheld. 

(£) That licences should be granted to blind persons 
free of charge. 

(9) That the prestige and status of the Commission 
should be freely acknowledged and their sense of responsi- 
bility emphasised ; that, although Parliament must retain 
the right of ultimate control and the Postmaster-General 
must be the Parliamentary spokesman on broad questions 
of policy, the Commissioners should be invested with the 
maximum of freedom which Parliament is prepared to 
concede. 

(r) That the Commissioners should present an annual 
report to Parliament. 


-sones 


HIDDEN ADVERTISEMENTS COMPETITION. 


The following are the correct solutions for “‘ The 
Wireless World” Hidden Advertisements Com- 
petition for March 3rd, 1926. 


Clue No. Name of Advertiser i Page: 
1 Radio Instruments, Ltd. .. ks e S es ae e. 7 
2 J. H. Taylor & Co. és aa ats 35 a ss . 15 
3 Bowyer-Lowe Co., Ltd... oe. ui ss ae se « 17 
4 The Silvertown Co. . ad s be ne siè . 3 
5 Garett, Whiteley & Co., Ltd. . ~~ is ae ae .. 19 
6 Collinson Precision Screw Co. Ltd. . > at ae we .. 6 


The prizewinners are as follow: 


A. Walter, Brighton ae Me ce? ee es W ae L5 
Mrs. W. R. Ashley a. a a e 2 
H. J. Pure ss ar Aa Se ar we o ccd 


Ten shillings each to the et 


A. Lawrence, Holbeach, Lincs. P. J. Read, Salisbury, Wits. ; 
H C. Thornton, Burley. Miss Natalie Spencer, London, W.r. : 
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A Section Devoted to the Practical Assistance 


A “ REINARTZ ” FAULT. 

It is not infrequently found that 
receivers consisting of a detector 
valve with loose-coupled aerial and 
a choke in the anode circuit may be- 
come unstable when operated on the 
longer wavelengths. Several of the 
commercial H.F. chokes seem to 


have a resonant frequency corre- . 


sponding to a wavelength of some 
1,500 metres or slightly more, with 
the result that when the grid circuit 
is brought into tune with a wave- 
length of this order (perhaps that of 
the Daventry station) uncontrollable 
oscillations are produced, even if the 
reaction condenser is completely dis- 
connected. 

This difficulty may best be over- 
come by increasing the inductance of 
the high-frequency choke, although 
sometimes it will be sufficient to 


shunt it with a small fixed condenser. 


This, latter alternative can’ hardly be 
recommended, however, as the react- 
ance of the shunting condenser to 
high-frequency impulses may be so 
low that reaction is no longer obtain- 
able. It will be convenient in many 
cases to connect a second H.F. choke 
in series with the first ; this will have 
the desired effect of stabilising the 
set without affecting reaction control. 
oo0oo0ọ 
IMPROVING A CRYSTAL SET. 

Many readers will doubtless have 
been inspired by the recent series of 
articles in The Wireless World, deal- 
_ing with the loading effects of crystals, 


Fig. 1.—-Crystal connections. 


Fig, 2.—Telephone receivers in parallel. 


to make attempts at improving their 
own reception in this respect. It was 
shown on page 335 of the issue dated 
March 4th that under certain con- 
ditions the mean rectified current 
flowing through the ’phones could be 
approximately doubled by tapping 
the crystal and ’phones across a suit- 
able proportion of the tuning coil, 
in the manner shown in Fig. 1. In 
effect, we are balancing the resist- 


‘ances of the input and output cir- 


cuits and thus obtaining maximum 
efficiency. 

These remarks apply with greatest 
force where low-resistance galena 
crystals are used. 
is often possible to effect a further 
improvement by using ‘phones of 
considerably lower resistance than 
the 4,000 ohms which has now be- 
come more or less standard. In this 
case it may be said that we are at- 
tempting to balance the low- 
frequency resistances. There is a 
widespread impression that ‘phones 
of the highest possible resistance 


In such cases it 


of the Beginner. 


should always be used with a crystal 


. set; this probably originated in the 


days when ¢arborundum was in uni- 
versal use. | 

It is hardly worth while buying 
telephones of a specially low resist- 
ance, but existing 4,000-ohm sets 
may be modified by connecting their 
windings in parallel instead of in 
series. This has the effect of re- 
ducing .the D.C. resistance to 1,000 
ohms, which is more likely to be a 
suitable value for the majority of 
treated galena crystals.- This altera- 
tion may be carried out by joining 
together the positive and negative 
terminals of each ‘earpiece, and con- 
necting the external leads to the junc- 
tion, as shown in Fig. 2. 

The resulting reduction in load 
impedance will call for a-slight re- 
adjustment of the tapping point on 
the tuning inductance, and it will 


generally be found that a smaller 


number of turns must be included 
for best results. 
o000 


A NEUTRODYNE TIP. 

It has already been pointed out in 
these columns that in the case of a 
set using capacity-controlled reaction 
it may be desirable to protect the 
H.T. ‘battery from the effects of a 
possible short circuit by inserting a 
fixed condenser in series with the re- 
action condenser. An examination 
of the circuit of a ‘* neutrodyne ’’ re- 
ceiver, in which balancing is effected 
by the use of a tapped primary wind- 
ing with one end connected back tc 
the grid through a neutralising con- 
denser, will show that the same pre- 
caution may be adopted with advan- 
tage if there is any chance of a short 
circuit between the fixed and moving 
plates of the condenser. 

Provided that the series condenser 
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has a value of about 0.0001 micro- 
farad, the actual maximum capacity 
will be reduced only to a very slight 
extent, and this arrangement is to be 
recommended, particularly where it 
is the custom to obtain a certain 
amount of regeneration control by 


partial deneutralisation. : 
0000 


TESTING ’PHONES. 
It is frequently suggested that 
’phones may be tested by connecting 
their tags across a single dry cell. 


Wireless 
World 


This method, however, gives a very 
poor idea of the sensitivity of the 
’phones under test; for this purpose 
a source of very minute voltages is 
required. 

_A good test for sensitivity can be 
carried out by holding one of the 
tags between the teeth and lightly 
rubbing the other with an iron or 
stee] object such as a key. The tag 
which is being rubbed should be in- 
sulated, while the hand of the tester 
should be making good contact with 


DISSECTED DIAGRAMS. 
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the piece of iron; in other words, it 
should be grasped firmly. 

If a scratching sound is heard in 
the ‘phones, it may safely le 
assumed that they are in a moder: 
ately sensitive condition, although 
little indication will be given as to 
whether there is an intermittent dis- 
connection in the Ieads. This is by 
no means an uncommon fault, and 
can generally be located by bending 


. the leads at different points while 


actually listening to signals. 


, No. 22.—A * 1-V-1 ” Resistance-coupled Receiver. 
For the benefit of readers who find dificulty in reading circuit diagrame, we are giving weekly a series of 


sketches showing how the circuits of typical wireless receivers are buill up step by step. 
shown below is really effective only on the longer wavelenglhs. 


H.F., detector and L.F. amplifying valves. A tuned oscillatory 
circuit, with aerial and earth, is connected between grid and 
For the sake of simplicity, 
the complete filament circuits have been omitted. 


filament of the first (H.F.) valve. 


The anode circuit of the detector is connected through reaction 


currents should be noted. 


VOUOY 


"i| 
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The anode circuit is completed through a high resistancé 
and the H.T. battery. Voltage variations across this resist- 
ance are applied to the grid of the detector valve through a 
condenser, with leak connected to the positive filament ` 


Resistance-coupled H.F. amplification affords no selectivity 


The arrangement 


The method of separating H.F. and L.F. 


2 


coil and resistance to the H.T. battery. L.F. voltages are in itself ; therefore the addition of a coupled aerial circuit as 

impressed on the grid through a large condenser, a negative shown is ulariy desirable. H.F. impulses in the 

bias being A spc through the leak. Phones are inserted in detector anode circuit are deflected throu the by-pass 
the anode uit of the L.F. valve. condenser C by the insertion of a choke. 
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News of the Week in Brief Review. 


GERMAN WIRELESS EXHIBITION. 

Plans are being made in Berlin for a 
large wireless exposition carly in Septem- 
ber next. 


oooo 


WIRELESS IN HARBOUR FOG. 
Last week, when an unusually heavy 
fog descended on New York Harbour, 
eight vessels had to obtain wireless com- 
pass bearings. 


0000 


LICENCE FACTS AND FIGURES, 

The Postmaster-General states that the 
total amount of fees for broadcast licences 
collected up to the end of February was 
approximately £2,147,000. From this 
sum the British Broadcasting Company 
has received £1,114,000. 

At the end of last month the number of 
licences held was in the neighbourhood of 
1,906,000, showing a substantial increase 
over the 1,258,000 on February 28th, 1925. 


a000 


WHEN MORSE BRINGS REMORSE, 

A spirited but ineffectual challenge to 
the Post Office engineers was issued by a 
resident of Tiptree Heath, Essex, who 
was fined at Witham last week for install- 
ing and operating a wireless set without 
a licence. The defendant claimed that 
his set, which was home-made, was use- 
less for reception. To prove his conten- 
tion, he offered to work for a month for 
any London charity if Big Ben could be 
heard on the set. A Post Office engi- 
neer, however, said the receiver picked 
up Morse signals. 


o0a0°0 
SHUFFLING THE WAVELENGTHS. 

To-morrow week, Thursday, March 
25th, must be regarded as an important 
date in the annals of European broad- 
casting. On that day and the days fol- 
lowing representatives of all existing or 
projected broadcasting organisations in 
Europe will confer at the Palais de 
Nations. Geneva, for the purpose of re- 
distributing broadcasting wavelengths. 

A reduction in the number of existing 
stations is included in the recommenda- 
tions to be considered, while additional 
clauses recommend that the redistribution 
of wavelengths among the remaining sta- 
tions shall be accompanied by an increase 
in power. ; 
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THEN AND NOW. 

There is a happy significance in the fact 
that the present month has been chosen 
for the official experiments in Transatlan- 
tic wireless telephony. Fifty years ago 
—to be precise, on March 10th, 1876— 
Alexander Graham Bell was granted 
in the United States the first patent cover- 
ing his apparatus for the transmission of 
speech by electricity. 


BROADCASTING FROM PARIS Anew 


photograph showing the transmitting 
pane] of the famous Ecole Supérieure 
broadcasting station. 


ATMOSPHERICS AND ATLANTIC 
TELEPHONY. 

American opinion on the question of 
Transatlantic wireless telephony is ex- 
pressed in a statement made by officials of 
the American Telegraph and Telephone 
Company, who affirm that such communi- 
cation cannot be placed on a commercial 
basis until the possibility of atmospheric 
interruption has been eliminated. This 
problem is still a formidable one, as the 
present tests continue to show. 


‘tions have exchanged 


FRENCH OPERATORS DISCONTENTED. 
A strike is threatened by French wire 
less operators who, according to reports, 
have rejected as insufficient an offer of a 
15 per cent. increase in their salaries. 
0000 


SENATORE MARCONL 
Senatore Marconi has just undergone 
an operation in a London nursing home. 
All wireless enthusiasts will join in wish- 
ing the famous inventor a speedy return 
to health and strength. 


0000. 

WAVELENGTHS EXCHANGED. 
The Dundee and Liverpool relay sta- 
wavelengths to 
avoid ship interference with the transmis- 
sions from the Jatter station. | Dundee 
now operates op 315 metres and Liverpool 
on 3sl. 


o000 


NEW ZEALAND WITHOUT AERIAL. 

Mr. D. B. S. Shannon, the Sutton Cold- 
field experimenter whose recent success in 
telephony transmission and reveption 
without acria] or earth aroused consider- 
able interest, claims to have communi- 
cated by Morse witn New Zealand and 
Mexico, again dispensing with aerial or 
earth. 

Mr. Shannon states that he used 
input power ef only 15 watts. 

0000 
MAGISTERIAL DIFFERENCES, 

Opinion among magistrates seeins to be 
divided regarding the interpretation of 
the Wireless Tolegraphy Act. Three 
weeks ago the Hull Stipendiary Magis- 
trate said to a defendant that a wireless 
licence must be obtained before the parts 
are put together. A week later, however, 
we have the Chairman of the York City 
Bench castigating an offender with the 
remark that he ought to have taken out 
a licence as soon as his set was in working 
order. An official ruling seems to be 
called for. 


an 


0000 
SHORT-WAVE SIGNALS FROM NORTH 
POLE? 


Another expedition to the Polar regions, 
this time from Detroit, U.S.A., 1s to take 
place during the next month, when two 
aeroplanes, equipped with ‘‘ ultra-modern 
short-wave radio apparatus,” will take 
the air in the hope of crossing the Pole. 
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According to Mr. Malcolm P. Hanson, 


who will be in charge of the wireless . 


oge pan transmissions will be made on 
and 61 metres, using the call sign 
KDA. The airmen hope to transmit 
Press matter during the flight to mem- 
~bers of the North American Newspaper 


Alliance, 
oo0°o 


COMMERCIAL WIRELESS TELEPHONE 
IN OPERATION. 


It may not be generally known that a 


practical automatic wireless telephone ser- 
vice is already in operation in the United 
States. The system is used between the 
Hawaiian Islands of Oahu and Lanai, 


which are separated by a distance of sixty 


niles, and has been in use for over a year. 
Subscribers to the ordinary telephone 
system on both islands are able to com- 


municate by wireless through the Hono-. 
lulu station KYB and Lanai City station — 


KRQ. 
perfect. 


The transmission is said fo be 


e000 


DUBLIN 
PROGRAMME FOR . 
B.BC STATIONS. 


To celebrate St. 
Patrick’s Day, ‘the 
Dublin: broadcasting 
officials have pre- 
pared an extra- 
special programme fo 
be transmitted this 
evening from 2RN. 


Wireless 
World 


pe of samples destined for the exhi- 
ition. 

Further particulars of this offer may 
be obtained from the Secretary, Russo- 
British Chamber of Commerce. Parlia- 
many Mansions, Victoria Street, London, 
‘ i 


A feature of special interest, 
particularly to members of the 


Wireless League, will appear in 
next week’s issue of ‘* The 
Wireless World.” 


BROADCAST WAVELENGTH CHANGES. 


Several changes in the wavelengths of 
- European broa EaP stations came into 
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BROADCASTING THE BUDGET. 


In the House of Commons on Wednes- 
day last the Prime Minister informed 
Captain Ian Fraser (St. Pancras N., U.) 
that he was considering the best means 
of obtaining the views of Parliament on 
the feasibility and desirability of per- 
mitting the broadcasting of certain 
specially chosen portions of the Parlia- 
mentary proceedings ; also as to the possi- 
bility, as an experiment, of arranging 
for the broadcasting of the Budget, or a 
portion thereof, together with the con- 
sidered replies, or portions thereof, of 
the spokesmen for the opposition. 


o000 


WIRELESS ON AMUNDSEN'S POLAR 
FLIGHT | 


Further interesting details are now 
available concerning the wireless appar- 
atus to be installed on the Amundsen air- 
ship, ‘“ Norge I,” to 
which reference was 
made in these 
columns last week. 
The famous explorer 


will endeavour 
Shortly to fly from 
Europe over the 
North `Pole to 


Alaska, passing over 
London on his 
journey. 

By special arrange- 
ment with the Mar- 


SETEV rieh coni eer oe 
and will continue is gee y 
until midnight (says ae rasta N ee = ht 
the Trish Radio Miss Rs aiy E ee ro jp POLES: ROA ath Ree cee 
Journal). =f. pin a r TS. eg oo paa o 
A performance is A peal W i j keep in touch with 
to be given by the 223 iavam either land or ship 
No. 1 Army Band, stations at distances 
and the B.B.C. has Re a EEE SAA up to 1,000 miles. 
decided to relay ar AE Receiving apparatus 
selections for the covering a wave 
benefit of British BROADCASTING FROM PARIS. An interesting view taken on the roof of the range of 300-25,000 
listeners between Central Telegraph building, showing a portion the curiously constructed aerial metres will also be 
9.15 and 9.45 p.m. of the Ecole Supérieure broadcasting station carried, whilst D.F. 
e000 force on Friday last, as a consequence of equipment will be installed which will be 

RECEPTION DURING MAGNETIC the results obtained in the recent sufficiently sensitive to enable the navi- 
STORMS. “ silent ’’ test period. gators to determine their course and 

The changes, which will affect stations direction even over the Pole itself, when 


Some interesting results have been ob- 
tained at the Meudon Observatory, near 
Paris, in the reception of wireless signais 
from Rome and Bordeaux during a time 
of magnetic disturbance. 

On January 26th last, when a magnetic 
storm was indicated on the recording 
instruments for about 15 hours, measure- 
ments of signal intensity from Rome and 
Bordeaux showed a considerable increase 
in strength, signals from Rome being 
about*four times louder than usual. 


o000 
BRITISH APPARATUS FOR RUSSIA. 


In connection with a display of wire- 
less apparatus in Leningrad, organised 
by the Chamber of Commerce for the 

.W. District of Russia, an invitation is 
given to British traders to forward 
samples and catalogues, which will be 
exhibited free of cost. There are no duty 
or licence formalities attached to the im- 

A 30 


in the neighbourhood of 400 metres, are 
as follow :— 


Metres. Metres. 
Bournemouth TEE: Y Newcastle 407 
Hamburg es 392 Münster 412 
blin Pe sa’ BOT Breslau oe 417 
Graz ich -» 402 
oo0oo0o0o 


acer COACH FOR LEAGUE OF 
NATIONS. 


The League of Nations will shortly 
possess a wireless-equipped Pullman car, 
to be run on express trains or on 

‘‘ specials ” in the event of emergency. 
According to Mr. Eric Palmer, of the 
Fried-Eisemann Radio Corporation, who 
is at present studying European broad- 
eed methods, the Pullman car will be 
used Leag ue representatives journey- 
ing i. ATE e threatened by war or 


- disease. 


the compasses will be of no navigational 
value. 

The Marconi Company are making 
arrangements to forward any reports 
from amateurs of reception from the air- 
ship to-the wireless operator with the 
expedition. 

ooo00 
ERRATUM. 


In the article on a ‘ Distant Control 
Unit” on page 330 of the March 3rd 
issue an error occurs in Fig. 4, which 
shows the internal connection of the relay 


- and method of connection to the receiving 


set and extension leads. 

The connection shown between the 
armature of the relay and the terminal on 
the relay unit connected to the negative 
side of the L.T. battery should not exist: 
instead the connection should be shown 
between this terminal and the top ter- 
mine marked S. € 
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LONG WAVES FOR TRANSATLANTIC 
TELEPHONY. 


An Interview with M. 


ONSIDERING the recent trend of opinion in 

C favour of the shorter wavelengths for long-distance 

wireless communication, the views held on this sub- 

ject by the famous French wireless scientist, M. Marius 
Latour, are of more than passing interest. , 

M. Latour, who is at present in New York, is the in- 
ventor of a high-frequency alternator, and many other 
radio devices in general use both in Europė and America. 
In the course of an interview with.a representative of 
The Wireless World M. Latour discussed the possibilities 
of a regular telephone service across the Atlantic. 

‘“ I believe,” he remarked, ‘‘ that transatlantic tele- 
phones will be an ordinary medium of communication in 
a few years’ time. But, instead of the uncertain, low- 
powered short wave with which most experimenters are 
now working, I cannot help feeling that the high-powered 
long-wave station will ultimately be adopted. I admit 
that occasionally the short wave has proved of immense 
value, and that for high speed work it is superior to the 
long wave. Consider, however, the sensitiveness of the 
short wave to atmospheric conditions, and particularly 
its susceptibility to fading. ; 


High Broadcasting Wavelengths. 


‘“ In their long-distance work, do the big American | 
commercial stations experience the same difficulties as the. 


broadcasting stations? Hardly, for they always use high 
wavelengths, generally in the 10,000 metre band. ` 

‘ Turning to the European broadcasting stations, look 
at Eiffel Tower, Daventry, K6nigswusterhausen, Mos- 
cow, Radio-Paris, and Radio-Vienna. These are the 
most popular and well-known in Europe, and their wave- 
lengthy are all comparatively high, ranging from 1,000 
to 4,000 metres.” 

M. Latour referred to the recent test transmissions be- 
tween European and American broadcasting stations. 

‘“ What did these tests prove? According to the Press, 
nothing. But to me they proved something quite definite, 
namely, the value of the long-wave high power station. 
Practically no one in America heard Daventry, which 
transmits on 1,600 metres, because American broadcast 
receivers are tuned to the lower band. For the same 
reason Radio-Paris and Eiffel Tower were mute. The 
tests were a failure, the stations on the lower wavelengths 
scarcely being heard at all. 


A Forecast. 


“ I am firmly convinced, from this and many other 
observations, that the radio telephone service between 
London and New York, when it does come, will use a 
longer wave than has been expected.” 

M. Latour’s forecast on this point is specially note- 
worthy in the light of the results obtained during the past 
few weeks in the transatlantic telephony experiments 
between Rugby and New York. 


13 


Marius Latour. 


M. Marius Latour, the celebrated French wireless inventor, 


who, in the intervicw reported on this page, expressed the 
‘opinion that long waves, rather than short, should be used for 
transatlantic wireless telephony. 


‘“ Recent experience would seem to indicate,” said 
M. Latour, ‘‘ that a suitable wavelength would lie between 
4,000 and 5,000 metres, transmission being of the 
‘‘ carrier-less ’’ type now being investigated by the Bell 
Telephone Laboratories. It would be necessary, of 
course, to use high power. 


Eliminating Interference. 

‘€ One serious drawback might aris2 from the use of the 
higher wavelengths, this being interference between 
stations. The lower wave bands undoubtedly possess 
the advantage that frequency variations are very great 
even on a slight variation of wavelength, whereas, with 
higher wavelengths the frequencies vary but slightly. 
This would necessitate a limitation in the number of tele- 
phone stations working simultaneously. 

‘ On the other hand, it must be remembered that direc- 
tional effects are not impossible on the higher wavebands, 
and a judicious use of this property would diminish the 
risk of clashing.”’ 

M. Latour propounded an interesting theory regard- 
ing the relationships likely to exist in the future between 
cables and wireless for transatlantic work. 

‘* It seems quite possible,’’ he remarked, ‘‘ that some 
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Long Waves for Transatlantic Telephony.— 

day wireless between Europe and America will consist 
entirely of telephony, while telegraphic work will remain 
with the cables. While the cables are more suitable for 
code work, wireless has shown its superiority in the trans- 
mission of the human voice. If such a scheme material- 
ised, the higher wavelengths would be free for telephony, 
another important step in the elimination of interference 
between stations.” 

‘' Do you consider that it will be possible to secure 
privacy in wireless telephony conversations? ’? M. Latour 
was asked. _ 

“ I do not yet know,” he replied. ‘‘ Others are work- 
ing in this direction and deserve every encouragement, 
but I.should like to see practical proof of some of the 
claims now being made.” 


Television. 


On the inevitable question of television M. Latour ex- 
pressed his unhesitating belief in the feasibility of trans- 
mitting scenes by wireless. 

‘“ The problem is'to increase the speed of photo repro- 


duction,’ le added. ‘‘ The four or five minutes now 
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required for anything to be ‘ got over’ must be reduced 
to a twentieth of a second, or less. If I may say so, I 
believe I was one of the first to suggest the use of the 
photo-electric.effect of light applied to a metallic electrode 
to replace.the old selenium cell, in which there was far 
too much inertia. . 

“ Furthermore, I suggested modulating a high-frequency 
current to obtain an amplified current exactly propor- 
tionate to the actual varying output of the cell. Now 
we have the potassium cell, amd we may hope that 
some other photo-clectric element, having still less 
inertia, will be discovered. No further basic invention 1s 
required to make television a success—all] that is needed 
is an appropriate photo-electric element.”’ 

At the conclusion of the interview M. Latour stated 
his intention of returning to Europe very shortly to 
resume his wireless researches, which have been held in 
abeyance, owing to his enforced visit to America for the 
purpose of upholding patent rights. E 

“ Meanwhile,” said M. Latour. ‘‘ remember what ] 
have said regarding long waves for transatlantic tele- 
phony. They have been unfairly treated; but they still 
have a great potential value.” | 


EXPERIMENTERS AND THE PUBLIC. 


A Personal Plea and a Reply. 


X 


GOOD deal of comment has appeared at different 
A times in the Press indicating the impatience of 

many listeners with the experimental transmissions 
of amateurs in different parts of the country. 

Two letters in this connection, which are of exceptional 
interest, have recently appeared in the issues of Zhe 
Times for February 27th and March gth respectively, and 
these we reproduce, with the permission of the Editor, 
as we think that the views expressed, particularly those 
in the reply of Mr. Maurice Child, Secretary of the 
Radio Society of Great Britain, are of special interest 
to our readers. ` i l 

p TO THE EDITOR OF “ THE TIMES.” 

Sir, —Is it fair that a majority should be called upon to suffer 

unrecessarily at the hands of a small minority? There are, I 


suppose, some millions of wireless listeners, an increasingly . 


laige number of whom make a special study of the reception 
of foreign stations. Sunday evening, between the hours of 6 
and 8, is the time when this can most successfully be done, 
the English stations being then, as a rule, closed down; but 
under present conditions reception is very largely spoilt by the 
activities of the private transmitter .and experimenter. Mav 
I suggest that the time has come when these enthusiastic and no 
dcubt well-meaning gentlemen, of whom I suppose there are 
only a few thousand scattered up and down the country, shoud 
suffer further restraint by the forbidding of private transmis- 
sion on Sundays between the hours of 6 and 8p.m.? That would 
still leave the private transmitter the whole day on Sunday up 
to 3.50 p.m. in which to let loose his piano and gramophone 
and his exasperating ‘Hallo, hallo, hallo”. on a suffering 


public. Surely this is enough! The trouble is very acute in 


this neighbourhood. It would be interesting to know how 
listeners fare in other parts of the country. 


CHARLES W. RAILTON. 
Cherry Tree House, Alderley Edge, Cheshire. 
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Sir,—I have read the letter of your correspondent, Mr. Charles 
W. Railton, of Cheshire, which appeared in your issue of Febru- 
ary 27th last. In my opinion, he has not made a good case 
for the additional restriction which he desires for the perse- 
vering experimental transmitters. It was to this largely organ- 
ised body of enthusiasts that broadcasting in this country was 
originally due, and inasmuch as they have from its beginm:; 
voluntarily ceased their experiments during English Broadcasting 
hours in order that your correspondent’s ‘‘ suffering public” 
can use their cheap un-selective apparatus ‘without interference, 
it is to be regretted that Mr. Railton cannot seo his way t: 
spare them the few hours weekly remaining for their ‘ests. 
The broadcast listener gets a good entertainment for his 10s. 
pe- annum, especially wien contrasted with the minimum fee of 
£1 per annum paid by the transmitter, who has to prove bis 
technical qualifications to hold a licence. The first named 
rarely spends more than a few shillings per annum in respect o: 
his batteries, whereas the latter is a large source of income to 
the trader dealing in a wide variety of high-class components. 

Most experimental transmitters to-day are using wavelengths 
of less than 200 metres, and, consequently should not be heard 


‘on properly designed .nstruments operating on the broadcasting 


band. If your correspondent is the keen experimenter which 
his letter suggests, he might, with advantage to himself, become 
a member ot a local radio society, which would assist him to 
design his receiving apparatus to accomplish what. he desires 
He may be interested to know that for four hours on Sunda: 


-last I received without any interference whatever the two-way 


telephony bet.veen Rugby and New York. During this period 
experimenters were making: numerous 150- to 200-metre tests 
and 2LO was givin, the afternoon concert. This last. station 
is not quite two miles away from me. In conclusion, I sug- 
kest that Mr. Railton considers the limitations of his instr 


ment aud perhaps even his own skill before entering protest 
against “the other man.” 


I am, Sir, yours faithfully. 
MAURICE CHILD, 


Radio Society of Great Britain. 
29 
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Savoy Hill Topicalities : By Our Special Correspondent. 


Daventry to Relay Hilversum. 

Listeners to Continental stations which 
are relayed to B.B.C. stations through 
Keston have shown particular interest in 
the transmissions from Hilversum, Hol- 


land, where the announcements have in- | 


variably been made in genial English and 
the programmes have boen better than 
thase of most Continental stations. For 
some time past plans have been discussed 


for a regular interchange of progranunes — 


between Daventry and Hilversum. The 

preliminary details are now complete, and 

the first transmission of Dutch pro- 

grammes for British listeners under this 

ie will take place on, Monday, April 
0000 


Fortnightly Interchanges ? 

The spacial programme which the Hil- 
versum broadcasting officials are arranging 
for the occasion will be picked up at Kes- 
ton, relayed to Daventry by land line, and 
broadcast from 9to10 p.m. If the trans- 
mission is successful, as, indeed, there is 
little reason to doubt that it will be, if we 
remember some of the Hilversum transmis- 
sions during the winter, we shall have a 
regular fortnightly interchange. The Hil- 
versam officials have signified their inten- 
tion of engaging the best artists procurable 
for these broadcasts, and operas and musi- 
cal comedies will be included in the pro- 
grammes. Announcements respecting 
these relays will be made in Dutch and 
English frum the Hilversum station, and 
in English and Dutch from the Daventry 
station. ate 


A New Station for Holland. 

Hilversum, by the way, is working on a 
power of 5 kilowatts; but a new 25-kilo- 
watt station is to be erected there shortly. 


Broadcasting from Geneva. 

An important series of line tests have 
recently been carried out by the B.B.C. 
from Geneva, and these will result in 
extensive use for broadcasting of the 

e of Nations conferences in the 
near future. The League is at the 
moment considering the provision of 
proper wireless transmitting facilities for 
‘the new Assembly Hall. The building 
will accommodate the representatives of 
sixty-five nations and one thousand 


journalists, and every effort will be made 


to fit the hall with modern equipment, . 


including loud-speakers and wireless 
transmitting apparatus. One can foresee 
the day heh many League conferences 
and debates will be put forth on the air 
and important declarations will be broad- 
cast from Geneva. 


0000 
On Announcing. 


One of the older members of the staff 
at Savoy Hill who had never been bold 
enough to appear before the microphone 
in the róle of announcer has just made 
the experiment, having become en- 
amoured of the idea that the announcers 
receive a host of letters saying what 
beautiful, romantic voices they have. 
The results exceeded his most sanguine 
expectations, but it must be said in his 
favour that the congratulations were 
justified, as he introduced into his 
announcements a warmth and geniality 
that were quickly spotted by numerous 
listeners. 


Do Listeners Want Longer Plays? 


Although the balance of listeners’ 
opinions is probably in favour of the 
present short twenty minutes’ sketches, 
the alternative view that there is a wide- 
spread feeling that long radio plays 
should form a regular feature of the 
programmes is to be taken into practical 
account. In the week beginning April 
18th, therefore, an attempt will be made 
to gauge the general opinion of listeners 
by transmitting a -long play. I believe 


that the Dramatic Department is fully 


alive to the necessity of choosing care- 
fully the type of play that is calculated 
to hold the interest of listeners for a 


lengthy period. 


o000 


St. Patrick’s Day. 
Cardinal Bourne will broadcast for the 
first time on this evening, when his 


speech at the St. Patrick’s Day banquet 
of the Union of the Four Provinces of 
Treland Club at the Hotel Cecil will be 
relayed to 2L0. 


THE BREATHLESS MOMENT! A scene in the Gaumont Studio during the recent 


broadcast of the seunds 


with the production of a film. Note the micropbone 
on its stand in the right foreground. 
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British and Best. 

When the general simplification and 
opening secured by the 
regulations took effect at the end of 1 
fears were expressed lest the removal 
of the restrictions against the use of 
foreign parts should prejudice the British 
wireless trade. It is probable that but 
for the maintenance of a high standard 
in programmes, aided by the intensive 
propaganda conducted by the B.B.C., the 
wireless material of American and Con- 
tinental origin which was placed on the 
British market in January, 1925, often 
at prices considerably below those asked 
by British manufacturers, would have 
been considered ‘‘ good enough ” for the 
service received. 

0000 


No Exploitation. _ 

This is not to say that the B.B.C., 
although technically a trade organisation, 
interpreted its functions as those of a 
manufacturing interest; nor have the 
manufacturing firms attempted to exploit 
the broadcasting service to their own 
commercial advantage. Rather, the broad- 
casting and manufacturing interests have 
each ploughed their own furrow, and that 
is the reason why, at theend of the year, 
the B.B.C. will hand over to the new 
broadcasting authority a service which, 
in the words of the Crawford Committee, 
“reflects high credit on British effi- 
ciency and enterprise.” 

ooo0o°o 


A Going Concern. 

The country is spending some 
£15,000,000 a year on wireless, the manu- 
facturers are keeping pace with the 
demand for wireless apparatus and are 
holding their own against foreign com- 
petition. American exports of wireless 
apparatus to England totalled £64,000 in 
1922 and £100,000 in 1924. This is a 
very small slice of the British trade, and 
the prospects of any marked growth are 
not encouraging for American manufac- 
turers. From every aspect, therefore, 
those who are empowered .to conduct 
broadcasting in Great Britain and 
Northern Ireland after December 3lst 
next will have cause for gratification at 
being placed in control of a ‘‘ going con- 
cern.” A far different task fell to the 
Post Office when it took over a more or 
less derelict telephone . service fifteen 
years ago. . 

0000 


Poetry Reading 

A regular and progressive weekly 
poetry reading scheme is to be in- 
augurated in the week beginning April 
llth. The readings will fill a’ ten 
minutes’ interval in the Monday Chamher 
music programmes. In conjunction with 
this scheme the alternative 5XX pro- 
gramme will be changed to Tuesday. 
The Shakespeare Heroine feature, to 
which I referred some time ago, will 
alternate with the Sunday afternoon 
plays. 

ooo0o°o 

A Forecast Gone Wrong. 

More than a year ago an eminent news- 
paper chief expressed the view that with- 
in six months from that date broadcast- 


A 34 


licensing 


i 
i FUTURE FEATURES. 


Sunday, March 2fst. 

Lonpon.—3.30 p.m., Bach Pro- 

gramme. 5 p.m., Mrs. Patrick 
Campbell. $15 p.m., Chamber 
Concert. J. H. Squire Celeste 

: Octet. 

ABERDEEN.—3.30 p.m., Choral and 
Orchestral Programme. The 
Aberdeen Male Voice Choir. °- 

` NEwcastLe.—3.30 p.m., Bach Pro- 
gramme. 


_. - Monday, March 22nd. 
Loxponx.—8 p.m., The Royal Artil- 


: lery String Band. 10.20 p.m., 
Somerset Folk Songs and 
; Dances. 


BirMINGHAM.—7.30 p.m., Organ Re- 
cital by G. R. Cunningham re- 
layed from the Town Hall. 

BovRrNEMOUTH.—8 p.m., Winter 
Garden Night. Municipal Or- 


chestra. l 
Betrast.—8 p.m., Spring Pro- 

gramme. l 

3 Tuesday, March 23rd. : 

: Lonpon.—8 p.m., Nigger Min- À 
strelsy. 9 p.m., The Savoy : 
Symphonic Augmented Or- 
chestra. 


G1Lascow.—9 p.m., Chamber Music. 
J. H. Squire Celeste Octet. 
Wednesday, March 24th. 
Lonnon.—8 p.m., Chamber Music. 
The Aeolian Players. 9 p.m., 
“The Old Willow-Plate,” a 


; Musical Sketch by Edmond 
; Welshman. Music by Mark 
: Strong. 
:  BerFasT.—8 p.m., An Instrumental 
z Concert. 


Thursday, March 25th. 

Bournemouty.—8 p.m., Popular 
Overtures. 8.30 p.m., Revusi- 
cal Cameos: ` 

CarnirF.—8 p.m., The Mountain 
Ash Girls’ Choir. 

Gr\is&ow.—8 p.m., Chamber Music 
and Entertainment. 10.30 
p.m., Scottish Regiments : The 
Cameronians. 

MAN CHESTER.—7.30 p.m., The Hallé 
Pensions Fund Concert relayed 
from the Free Trade Hal. 
Hallé Orchestra conducted by 
Sir Thomas Beecham. 


Friday, March 26th. 

Loxpox.—8 p.m., One Crowded 
Hour of Glorious Life. 8.42 
p.m., ‘The Student Prince.” 

ABERDEEN.—8 p.m., Instrumental 
Programme. 

Grascow.—9 p.m., Speech by the 
Rt. Hon. J. H. Thomas, M.P., 
relayed from the Grosvenor 
Restaurant. 

Saturday, March 27th. 

Loxnox.—8 p.m.. Third Edition cf 
“ Listening Time.” 9 p.m., 
Eastbourne Municipal Or- 
chestra relayed from Devon- 
shire Park. 

BiırMiINGHAM.—7.30 p.m., Concert 
relayed from the Town Hall. 
The City of Birmingham Choir. 
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ing would have lost most of its news in- 
terest and the Press would need some 
strong inducement before ıt gave any 
space to broadcasting matters. Experi- 
euced as he is in all things appertaining 
to newspaper production, this newspaper 


' director was on that occasion entirely at 


fault in his judgment, and the Press, 
especially the daily newspapers, must con- 
sider themselves fortunate that broadcast- 
ing maintains its news interest to the ex- 
tent that it does. 


0000 
Scare Stories. 

But a feeling exists at Savoy Hill that 
broadcasting holds sufficient legitimate 
news interest to justify a protest at the 
amount of space given in some quarters to 
“scare ° stories, which are probably cir- 
culated by hostile interests to convey the 
impression that the B.B.C. will soou have 
nothing left to broadcast.’ Among these 
“scares ° have been the reported refusal 
of the theatrical managers to allow plays 
to be broadcast, the withdrawal of the 
Savov bands, the Musicians’ Union ban, 
and the alleged ultimatum of the Music 
Publishers’ Association. The opinion of 
th broadcasting officials is that the Press 
will presently defeat its ends, and that 
newspaper readers jn search of accurate 
information -will become sceptical because 
none of the calamities advertised ever 
happen. | 


on00 


A Mistaken Idea. 


While I am cn this question of the set- 
ting of various interests against broadcast- 
ing, it may be mentioned that an idea is 
prevalent that demands for compensation 
from the B.B.C. for the use of certain 
works should be based, not upon what is 
a reasonable return for such use, but upon 
an income which is presumed to increase 
almost daily. This is.a very optimistic 
view of the financial position, and is a 
fallacious line of argument, 


0000 


Where the Money Goes. 


The amount received by the Post 
Office by way of fees for wireless receiv- 
ing licences up to the end of last month 
was approximately £2,147,000, and the 
amount paid to the B.B.C. to date is 
£1,114,000; which shows clearly enough 
that anyone who assumes that 75 per 
cent. of the amount of fees for the 
1,900,000 licences now in force is in the 
coffers of the B.B.C. is grossly mistaken. 


o0o000 


A Trade Union Broadcasting Station. 
While the B.B.C. revenue is now limited 
to £500,000 a year for the operation of a 
service comprising one high-power station, 
nine main and eleven relay stations, Chi- 
cago Federation of Labour contemplates 
the financing of a broadcasting station by 
assessing the 350,000 trades unionists in 
the city area at a rate which will bring in 
no less than £70,000 a year. For this the 


-listener will receive educational matter, 


consisting of speeches, lectures, ' reviews 
of the topics of the day, labour legislation 
economics, ete. 
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À Review of the Latest Products of the Manufacturers. 


A NEW FILAMENT SWITCH. 


It is often considered bad practice to 
control filament current by means of a 
simple break switch, for if the full 
potential of the battery. is suddenly ap- 
plied to the valve filament the strain is 
very much greater than if the current is 
slowly brought to a maximum through 
the filament rheostat. 


In cases where filament rheostats aro- 


not fitted, or where it is not desired to 
interfere with the setting of the resist- 
ance, this new switch will bo found par- 
ticularly useful. It is of the plunger 
type, but carries a spool of resistance wire 
so that on lifting the plunger the current 
is fret applied through several turns of 
resistance wire, thus being brought slowly 
to a maximum. The switch is a recent 


This “ on and off " switch avoids applying 
maximum filament potential the 


procesas of switching on. The filament 

current is siowly brought up to the 
correct value without adjusting the 
setting of the filament rheostats 


product of The Argonaut Manufacturing 
-- 16, Norman Buildings, Old Street, 
London, E.C.1. 


0000 


THE PERMEC DETECTOR. 

Ono of the principal aims in crystal 
detector design is to provide for search- 
Ing Out various points of contact without 
pening the wire to wipe across the 
regular tace of the crystal. In the Per- 
mec crystal detector, manufactured by 
Permec, Ltd., Junction Place, Praed 
Street, Paddington, London, W.2, the 
adjusting knob provides a backward and 
orward movement, so that the necessary 
critical pressure of contact can be ob- 
tained. whilst on further rotating the 

ob the crystal is revolved at a time 
When it is out of contact with the cat. 
whisker. By this means the crystal is 
slowly brought up into position, and if a 


'§.W.1. 


suitable contact is not obtained, further 
rotation brings another point of the 
crystal into operation. 


A micrometer adjustment is obtained 
with the Permec detector, whilst the entire 


surface of the crystal can be explored 


without the catwhisker scratching across 
the crystal face. The catwhisker is also 
spring mounted. 


The catwhisker also is eccentrically set 
up so that the entire surface of the crys- 
tal can be explored. An exceptionally 
useful feature is the fitting of a light 
spring mounting behind the catwhisker so 
that when the crystal and wire make con- 
tact only a light pressure is applied until 
the crystal is driven further forward. 
A wide range of pressure between the 
contacts is thus easily obtained.” 

The machined parts are exceptionally 
well finished, and the crystal contacts are 
enclosed in a glass cylinder, The de- 
tector is of British manufacture. 
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THE RAVOX VARIABLE CONDENSER. 


A variable condenser of entirely new 
design has becn introduced by Radiovox, 
Ltd., 10-11, Jermyn Street, London, 
In external appearance it re- 
sembles a cylinder some 2sin. in diameter 
by 2in. in depth. The dial is calibrated 
to read up to 360 degrees. A minimum 
to maximum capacity is obtained by jnst 
over two revolutions of the dial being 
equal to a rotation throngh some 800 de- 
grees, an arrangement which -possesses 
the merit of producing an exceedingly 
fine adjustment without recourse to re- 
duction gearing. 

The condenser examined was stated to 
have a maximum capacity of 0.0005 mfd., 
and when measured was not far short of 


this value, being actually 0.00046 mfd. 
In measuring the capacity, however, it 
was observed that very little change was 
produced for the first 150 degrees rota- 
tion of the dial, which is probably ex- 
plained by the fact that the plates, which 
are in the form of eccentric cylinders, 
do not commence to overlap until this 
position was reached, 

The moving plate is provided with a 
long brass bush which, mounted on a 
spindle carrying a quick thread, is pro- 
pelled to take up a position inside the 
cylinder forming the fixed plate. There 
is very little clearance between the cylin- 
ders, and the space is taken up with a 
piece of thin celluloid which is treated 
with a form of lubricant to prevent wear 
and to produce a smooth, silent movement. 


The Ravox condenser, showing the spindle 
with quick acting thread for propelling 
the moving piate, which is in the form of a 
cylinder, towards another cylinder of 
slightiy larger diameter. 


The dielectric is therefore celluloid, which 
it must be admitted does not possess good 
dielectric properties, and the substitution 
of mica carrying a Inbricating filin of oil 
would undoubtedly improve the perform- 
ance of the condenser, providing the me- 
chanical design permits of the substitu- 
tion of mica. The capacity at zero was 
found to be 10 micromicrofarads, which 
is an average value, 

The condenser is offered at a 


very 
moderate price. 
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TUNE RITE DIAL. 

An ingenious form of geared dial is the 
Tune Rite Dial, to be obtained from 
R. A. Rothermel, Ltd., 24-26, Maddox 
Street, Regent Street, London, W.1, in 
which by means of an oval-shaped inter- 
mediate pinion a condenser having plates 
of the square law typo is sictaally con- 
verted to one ‘giving straight line fre- 


A reduction geared 
dial in which the 
gearing ratio varies 
as the condenser 
spindle moves from 
A zero to maximum, 80 
RON that a condenser 
= having plates of the 
square law type is 
converted to one possessing approxi- 
mately straight line frequency tuning. 


quency tuning. Thus the condenser 
spindle is rotated by a train of reducing 
gear wheels, in which the ee ratio 
does not remain constant. The gears are 
well cut to eliminate backlash, and, as can 
b> seen in the illustration, the appearance 
of the dia] is unorthodox yet attractive. 
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THE GRIPPLESHELL AERIAL 
BRACKET. 


A very large number of aerials are sup- 
ported at the remote end by means of a 
pole, while the end from which the lead- 
in is taken is secured to a spike driven 
into a wall or chimney stack. Such an 
aerial is easily erected, but there is always 
a possibility of the eye spike being 
dragged from the brick work. 
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The Grippleshell bracket is intended to 
provide a more secure fixing by being 
attached ‘to two sides of the chimney 
stack in preference to making use 
of a spike driven into a wall in line 
with the pull of the aerial. The bracket 
is made in lin. wrought iron, and ig 
obfainable either in the form of a right- 
angle, as shown in the accompanying illus- 


tration, or with the two sides bent out in 


line to a ae formation. The corner 
bracket type is, of course, intended for 
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The Grippieshell Chimney Bracket. 
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securing to a chimney stack, and a good 
hold is obtained by the use of four jin. 
galvanised iron nails, A shell insulator is 
gripped in the end of the bracket, and 


-the halyard is passed through the hole in 


the insukitor in the same way as threugh 
a pulley. 

The various applications of the bracket 
and the several types obtainable are de- 
scribed in a pamphlet issued by the manu- 
facturers, Partridge and Wilson, 217a, 
Loughborough Road, Leicester. 
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NEW. FEATURES IN CONDENSER 
DESIGN. 


The illustration shows the movement 


-employed in the variable condenser mauu- 


factured by the well-known French firm 
of L. Hamm, the sole agent for this 
country. being .M. Benoit. 17, Aschurch 
Park Villas, London, W.12. 
| The reducing gear which is provided is 
exceedingly compect and does not, incor- 
porate toothed pinions, which usually give 
rise.to some degree of backlash. The 
centre spindle is of intricate construcfion 
and propels the main shaft through three 
friction rollers producing a reduction 


Details of the reduction gearing and 

flexible shaft coupling to be found in the 

new French variable condenser manu- 
factured by Messrs. L. Hamm. 


gearing of 4:1. Particularly smooth 
working is obtained by this arrangement, 
and wear is automatically taken up. 

The plates of the condenser are 
mounted at some distance behind 
the instrument panel to reduce 
the effects of hand capacity to a 
minimum. To allow for minor 
discrepancies in the setting up of 
the- condenser a knee joint is in- 
cluded in the shaft, which also 
serves as an insulating ring of 
low capacity. 
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A BUILD-UP FIXED CAPACITY 

=. CONDENSER. 

In experimenting with various receiv- 
ing circuits one finds it necessary to 
possess a wide range of fixed capacity 
condensers. To meet this difficulty, C. 
G. Vokes, 38, Conduit Street. Regent 
Street, London, W.1, are now offering a 
condenser which can be adjusted in value 
by an easy process of inserting a suitable 
number of plates to produce the required 
capacity. 


MARCH 27th, 1926. 


The construction is simple and consists 
of a moulding carrying the screws for 
the terminals and having guide pieces go 
that the plates will lie correctly in position 
when they are assembled. The base with 


A useful form of condenser in which the 
number of plates can be adjusted to 
produce the required capacity. 


several plates in position is illustrated, 
and one of the mica insulating pieces 1s 
shown at E. The plates D, which are 
copper foil, are, of course, assembled 
alternately on the stems of the 
terminals, and when the re- 
quired number of plates are in 
position a piece of insulating 
material C is used as a cover, 
followed by a pad of indiarubber 
B and a hard insulating card A, 
the whole being clamped down 
under nuts and terminals. A 
chart is supplied with the con- 
denser showing approximately 
the number of plates to be uséd 
for any given capacity, whilst a 
sufficient supply of mica and 


copper foil is included for 
roducing capacities up to 
.006 mfd. 
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TRADE NOTES. 
The Brown Budget. 

The current issue of this attractive 
monthly, the house organ of S. G. Brown, 
Ltd., gives a fascinating description of 
the experiments undertaken in 1899, in 
which Mr. S. G. Brown made use of a 
directional wireless system employing 4 
parabolic reflector of stretched wire. 
Successful tests were conducted in the 
neighbourhood of Beachy Head over a 
distance of a mile and a quarter. 

The ‘‘ Brown ” gyro compass, and the 
range of Brown loud-speakers are other 
features dealt with in the issue. 


` 
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Buried Treasure. 


An unusually arresting cover E 
has been chosen by the Rothermel Radio 
Corporation of Great Britain, Ltd., for 
their new catalogue of American wire- 
less apparatus. A group of buccaneers 
is depicted in the act of discovering 8 
buried treasure, and those who peruse 
the pages within will draw the proper 
analogy. The catalogue is obtainable 
price a., from the Corporation at 24-26, 
Maddox Street, London, W.1. 
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FURTHER NOTES ON TUNING COILS. 


High-frequency Tests on Single Layer Coils of Equal Inductance. 


HE recent low-loss coil tests have served, amongst 

other things, to focus attention on the practical 

side of the subject. At the time when the coil 
competition was first announced in the columns of this 
paper, there appeared to be. not a few experienced 
amateurs and others who considered the low-loss property 
of a component such as a tuning coil, or a high-fre- 
quency transformer, to be the only ‘factor worthy of 
Of course, to construct components having very 
low losses and to enquire into the reasons for the reduced 
losses is, for most of us, a pleasant way of spending a 
few hours, but it is usually as well to bear the practical 
side of the subject in mind. 

Factors to be Considered. 

Coils are used in all kinds of wireless receivers, and 
we are, perhaps, ant to think mainly of the effect of 
coils tuned to resonance, the effect of tuned circuits being, 
of course, to pass a resonant signal and to stop non- 
resonant ones ; but the fact that the coils can be tuned to 
resonance and so produce a certain result should not 
mask other factors which become increasingly important 
us the number of tuned circuits employed in a receive: 


A 3in. diameter paxolin tube with a tight winding of 
No. 24 D.C.C. wire. 


goes up. In any receiver we are concerned with (1) 
selectivity, (2) amplification, (3) stability and ease of 
operation, (4) the frequency-amplification characteristic 
(the question of distortion), and (5) size and cost. 

(1) Any degree of selectivity can be obtained by pro- 
perly using sufficient tuned circuits having more or less 
low losses, and in many cases we may say that, the lower 
the losses of the circuits, the fewer will be required to 
Produce the required results. 

(2) The amplification (high frequency) is also a func- 
tion of the losses of the tuned circuits, provided the cir- 
cuits are connected in a suitable manner. With low-loss 
couplings we can get more amplification than with 
couplings having higher losses, but the circuits must be 
Properly connected, or we shall find that low-loss circuits 
are productive of no more amplification than couplings 
ving a higher loss resistance. 


(3) The stability and ease of operation of a receiver 
largely depend on the design of the couplings. Big 
coils usually have large stray magnetic fields, and if 
several are required in a receiver it might be impossible 
to use them effectively without extensive shielding. Large 
coils may also prove troublesome because of stray electric 
fields. the capacity between the coils, and between the 
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The space-wound 3in. coil of No. 24 D.S.C. wire 


coils and other parts, connected in different circuits, acting 
as couplings which reduce selectivity and usually cause 
instability. Besides the coupling difficulties met with 
when two or more tuned circuits are used, one must not 
forget when each circuit is to be separately tuned that 
more delicate adjustments have to be made when the 
circuits are selective. It is easy enough to provide circuits 
so selective that tuning is very difficult; hence, when it 
is thought desirable to use several tuned couplings, this 
practical consideration by itself may act to make us limit 
the number or to use coils having losses large enough to 
broaden the tuning. 

(4) Broadcast signals comprise a carrier or central fre- 
quency plus the modulating frequencies, which makes them 


A 3in. diameter coil of No. 25 D.S.C. wire. 
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It may be necessary to 


MARCH 77th, 1926. 
but we can design them to be as 


The best design for a coil, therefore, depends upon — 
efficient as possible for the given size. 


these coils as couplings would, with its shielding, be a 
the use to which it is to be put. 


bulky and expensive affair. 
use coils of small size, 
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from about 20 to 6,000 cycles on either side of the 


carrier ; therefore the high-frequency circuits should have 
such a tuning characteristic that these frequencies are 


passed more or less equally well. 
tion in the relative strength of the higher frequencies can 


be permitted, but care has always to be taken that the 
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105 
indicated on the 
—3in. diameter 
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F—3in. diameter space-wound 


, the scale bein 


; C—3in. diameter Litz coil 
; 
Then we can design a coil to have 


FREQUENOY IN KILOOYCLES 


Considerations of quality may demand that a coil have 
a certain loss resistance. The problem of design would 


then be, perhaps, to produce a coil with the smallest 


Perhaps the external magnetic field of the coil is an 
amount of wire or to produce the smallest possible coil, 
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designed simply as such, 
circuit having a number of 


WAVELENGTH IN METRES 
Curve A—3in. diameter space-wound coil of No. 25 D.S.C. wire, with 0.6 


Circuits which are too selective distort by 


right-hand side of the curve ; B—3in. diameter ti 
tight-wound coil of No. 24 D C.C, wire; E—3in. 
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(5) Size and cost are obvious factors which have to 


circuits are not too sharp—that is, the selectivity is not 
be considered. Low-loss coils, 


excessive. 
weakening the notes of higher frequency. 


are sometimes large ones, and a 
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IN KILOOYCLES 
space-wound coil of No. 24 D.8.C. wire; 


FREQUENOY 
C. wire; D—4in. diameter space-wound coil of No 22 D.S.C. wire. 


.S.C. wire; B—3in. diameter 


o 26D 
C—4in diameter space-wound coil of No. 24 D.S. 
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WAVELENGTH IN METRES 
Curve A—4in diameter space-wound coll of N 


~er wen 


Ey ~ 


MARCH 17ih, 1926. 


Further Notes on Tuning Coils.— 


or it might happen that the least expensive al (affected 
bv cost of materials and manufacturing charges) is the one 
required. 

It will often be found that the coils have to be used 
in such a manner that a load is thrown on them. Our 


The 3in diameter coil of Litz conductor. 


design should then be such that the ratio of the coil 
losses to the load losses is a reasonable one, for this may 
lead to an economical design and give results for practical 
purposes as good as those which would be obtained from 
a coil of lower losses. 


Coils of Equal Inductance. 


The coils recently reported on in the pages of this paper 
were of all shapes and sizes, and varied a good deal in 
inductance value. A number of 230 microhenry coils 
have, therefore, been made up and tested with a view 
to showing the effect of the size of the wire and shape 
of coil on the inductance and high- frequency resistance. 
Single-laver coils of gin. and 3in. diameter were wound, 


some with a space winding and others with the turns 
touching. 


Interesting Results Obtained. 


These coils were tested on several wavelengths, and the 
results are given in the accompanying figures and tables,' 
curves showing the variation of resistance with frequency 


. ind wavelength being given for comparison purposes. It 


will be seen that the curves are in many instances straight 
lines, and that over the range tested the coil wound with 
the thicker wire is the best. This is to be expected in 
the case of space-wound coils, but for tight-wound coils 
the resistance rises rapidly at the higher frequencies. 
When size permits, it is better to space wind if the lowest 
resistance coil is wanted. | 

The Litz coil was wound with wire made several years 
ago, and several strands were broken. This coil was 
tested to show that a coil of bad Litz is not so good as 
a coil of solid wire. 

The 3in. coils would probably be suitable for use in 
a neutrodyne or other receiver having three or less tuned 


* The results are corrected for all known errors, but no claim 
is made as to the accuracy of the second decimal figure. 


Wireless 
- World 


419 


circuits, quality permitting. If four or five circuits are 
required, these coils might have too low a resistance for 
satisfactory ‘broadcast reception, depending on the ideas 


SINGLE LAYER COILS. 


Wavelength. Frequency. H.F. Resist- D.C. Resist- 
Metres. Kilocycles. ance. ance. 
Ohnis. Ohms. 


=p ee “ep ree ee en = et Pe ey 
4in. diameter, No. 22 D.S.C. spaced, 55 turns, 3 in. long. 


500 600 2.68 0.75 
400 750 3.16 ` -- 
350 856 3.55 — 
320 937 3.78 — 
290 1,034 4.10 — 
4in. diameter, No. 24 D.S.C. spaced, 50 turns 2 Rin. long. 
500 600 3.10 1.16 
400 | 45 3.78 - 
350 856 4.30 iss 
320 937 4.60 —- 
290 1,034 5.00 ~- 
4in. diameter, No. 26 D.S.C. spaced, 48 turns, 2in. long. 
500 600 3.60 1.57 ° 
400 750 4.38 —- 
350 856 4.88 —- 
320 937 5.30 = 
290 1,034 5.81 ~~ 


3in. diameter, No. 24 D.S.C. spaced, 63 turns, 2-&in. long. 


500 600 3.50 1.09 
400 750 4.22 -—— 
350 856 4.78 — 
320 937 5.26 — 
290 1,034 5.75 —- 


3in. diameter, No. 25 D.S.C. spaced, 63 turns, 2 in. long. 


500 600 3.68 o. 1.16 
400 750 4.10 = 
350 856 4.62 = 
320 937 5.02 = 
290 1,034 5.57 = 


3in. diameter, No. 24 D.C.C. tight wound, 57 turns, ]{in. long. 


500 600 3.71 1.03 
400 750 4.31 — 
350 856 5.10 — 
320 937 5.55 — 
290 1,034 6.75 — 


3in. diameter, No. 26 D.C.C. tight wound, 56 turns, 1lłin. long. 


500 600 4.64 1.46 
400 750 5.40 = 
350 856 5.90 - 
320 937 6.30 ps 
290 1,034 6.76 — 


Litz coil, 3in. diameter, tight wound, 59 turns, 2}in. long. 


500 600 4.02 1.40 
400 750 4.70 — 
350 856 5.62 — 
320 937 5.95 — 
290 1,034 6.65 — 
3in. diameter, spaced No. 26, with 0.65 megohm grid-leak. 
500 600 5.73 — 
400 150 7.65 — 
350 856 8.90 — 
320 937 9.95 — 
290 1,034 11.15 — 
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Further Notes on Tuning Coils.— 
of the designer, and, further, they would be too large to 
use in a reasonably compact receiver. 


Increased Loss by Shunt Resistance. 


The effect of connecting a high resistance across a tuned 
circuit has been observed, in some cases, greatly to in- 
crease the loss resistance of the circuit, comprising the 
coil and tuning condenser. To determine the exact effect 
of shunting the resistance across a circuit, a grid-leak 
of 0.65 megohm was connected across the 3in. coil of 
space-wound No. #5 D.S.C. wire, and the resistance 
of the circuit was measured. The results are given in 
the figures, from which it will be seen that at 500 metres 
the resistance increased from 3.68 to 5.73 ohms, whilst 
at 290 metres the resistance increased from 5.57 to 11.15 
ohms. 

To connect a lower resistance, such as an ordinary 
30,000-ohm adjustable resistance in shunt with a tuned 
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A Toroidal coil, known as the ‘‘ Eria"’ Balloon Circloid Its 
inductance is 218 microhenries and it has 173 turns of No 26 
D.S.C. wire, a diameter of 1 }jin. and an outside diameter of Sin. 


circuit, increases its effective loss resistance enormously. 
Unfortunately, this scheme has been recommended for the 
purpose of stabilising the circuits of high-frequency am- 
plifiers and for the control of oscillation. It should be 
quite clear, however, that in many instances there would 
be no need for such stabilising resistances if the coils 
were properly designed. They could be designed so that 
a small series resistance or a high shunt resistance would 
give a volume or a relatively harmless reaction control 


A 40 


Wireless 
World 


MARCH 17th, 1920. 


“ERLA” BALLOON CIRCLOID. 
Wavelength. Frequency. H.F. Resist- D.C. Resist- 
Metres. Kilocycles. ance. ance 
Ohms. Ohms. 
500 600 5.80 1.34 
400 750 7.40 = 
350 856 8.80 — 
320 937 10.00 — 
290 1,034 11.45 — 


WAVELENGTH IN METRES 
500 460 420 380 340 300 260 
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FREQUENOY 


IN KILOCYCLES 


Curves for the Toroidal coil, curve A showing the variation of 
_ H.F. resistance with wavelength, and B, with frequency. 


when this is desired, and probably these coils would be 
less bulky and have a smaller stray field. Unwanted 
couplings would then be reduced, and the result would, 
undoubtedly, be a better amplifier. 


A Commercial Toroidal Coil. 


A Toroidal coil was also tested. The coil is illustrated,’ 
and will be seen to consist of a closed circular winding, 
the wire being No. 26 D.S.C. The external magnetic 
field of this coil is reasonably small, although it was 
found possible to induce an E.M.F. into this coil from 
the oscillator used in the measurements without much 
difficulty. For a perfect Toroidal coil the external field 
would be equivalent to that produced by a single turn 
having a mean diameter equal to that of the Toroid. The 
Toroid under test is evidently not a perfectly fieldless 
coil, but, no doubt, there are occasions when coils of this 
type will be found useful. It will be noticed that the 
H.F. resistance of the- coil is considerably higher than 
that of equivalent single-layer coils. 
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1 Supplied by C. G. Vokes and Co., 38, Conduit Street, W.!. 
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PIONEERS OF WIRELESS. 


By ELLISON HAWKS, F.R.A.S. 
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10.—Further Suggestions for Communication without Wires. 


Leipsic, used the water of the River Pleisse as an 

‘* earth-return ’’ for his experiments in endeavouring 

to ascertain the speed at which an electric current travels. 

Dr. Watson, in England, appears to have been the 

first to improve upon this experiment by suggesting (in 

1747) the use of the earth itself, instcad of water, to 

complete a circuit.’ In that year Watson transmitted an 

electric current through 2,800ft. of wire, and followed 

this by transmitting over a distance of two miles, with the 
earth as a return circuit. 


I N our last article we read that in 1746 Winkler, of 


Steinheil Uses the ‘‘ Earth Return.” 


Sömmering first used Winkler’s discovery, attempting 
to adapt it completely to wireless telegr: tiphy, but found 
it was impossible to transmit with Loth wires immersed 
in the same body of water. An exactly similar thing 
occurred with Watson’s discovery of the earth return, 
for in 1838 Professor C. A. Steinheil, of Munich, 
endeavoured to use the earth as a means of conduction, 
eliminating wires entirely. 

At first Steinheil, who was one of the greatest pioneers 
of the electric telegraph on the Continent, endeavoured 
(in 1838) to use as telegraphic conductors the two lines 
of a railway track between Niirmberg and Fürth, but, as 
far as the original purpose was concerned, the experiment 
was a failure. As may be imagined, the difficulty was the 
impossibility of obtaining a 
sufficiently good insulation be-  ge« 
tween the two rails to enable | 
the current to travel from one 
station to another, there to 
be picked up by suitable 
apparatus. | 

Having failed in these ex- | 
periments, however, Steinheil | 
determined to use the earth in- 
Stead of a second wire, he 
having noted the great con- 
ductability of the earth in his 
endeavours to obtain -perfect 
insulation of the two rails. 
Although Watson had (as we 
have already seen) previously 
discovered that the earth might 
be used satisfactorily as a return 
circuit, it would seem that 
Steinheil’ s discovery was acci- 
dental. Whether this is so or 
not, the fact remains that, by 


' Encyclopædia Britannica (1810), 
p. 736. l 
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Prof. C. A. Steinheil. 
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using the ‘‘ earth-battery,”’’ as it was called, for tele- 
graphic purposes, Steinheil effected a considerable 
economy in both wire and labour. 


First Intelligent Suggestion for Wireless. 


Up to this point Steinheil’s experiments do not, perhaps, 
bear very directly upon wireless, although they must be - 
regarded as pioneer work. However, having succeeded so 
far in eliminating one of the wires and using the earth- | 
battery, Steinheil’s attention seems to have been directed 
to the possibility of eliminating both the wires. Asa- 


- result of his further experiments he is credited with the 


first intelligent suggestion of a wireless telegraph, the 
possibility of which was in a manner forced upon him. 
‘‘ The enquiry into the laws of dispersion,” he wrote, 

‘according to wh ch the ground, whose mass is un- 
limited, is acted upon by the passage of the galvanic 
current, appears to be:a subject replete with interest. “The 
galvanic excitations cannot be confined to the portions of 
earth situated between the two ends of the wire. On the 
contrary, it cannot but extend itself indefinitely, and it 
therefore only depends on the law that obtains in- this 
excitation of the ground, and the distance of the exciting 
terminations of the wire, whether it is necessary or not 
to have any metallic communication at all for carrying 
on telegraphic intercourse. 


“ An apparatus can be constructed in which the 
inductor, having no other - 
S wsm metallic connection: with the 


<- multiplier than the excitation 
, transmitted through the ground. 


» will produce galvanic currents 


= i that: multiplier sufficient 
© to cause a visible deflection - 
©% of the bar. This is a 


hitherto unobserved fact, and 
may be classed amongst the 
most extraordinary phenomena 
that science has revealed to 
us.’”* 

Steinheil pointed out that in 
practice the suggestion ‘“‘ only 
holds good for short distances, 
and it must be left to the future 
to decide whether we shall ever 
succeed in telegraphing to 
great distances entirely without 
metallic connection.’’ 

He proved the possibility of 
wireless communication by 


ig OT Oe Oe OS ALES SEE 


> 
s LIe 


EOL. 


Annals of Electri- 
p. 450. 


? Sturgeon : 
cily, vol. iii., 
A 41 


422 


Pioneers of Wireless.— 


sending signals over distances of up to 5oft., however, and 
suggested ‘that “by augmenting the power of the galvanic 
induction, or by appropriate multipliers constructed for 
the purpose, or by increasing the surface of contact pre- 
sented by the ends of the multipliers, >? it might be possible 
to send signals over greater distances. ‘‘ At all events,’ 
he concluded, ‘the phenomenon merits our best atten- 
tion, and its influence will not, perhaps, be overlooked in 
the theoretic views we may form with regard to galvanism 
itself.” 


Steinheil Suggests the Phototone. 


Steinheil’s later and further experiments seem to have 
been disappointing, however, and he appears to have 
vome to a similar decision as that arrived at by Sömmering 
in regard to his experiments in signalling through wW ater. 
Latterly, Steinheil wrote that ‘ We cannot conjure up 
gnomes at will to convey our thoughts through the earth. 
Nature has prevented this. The spreading of the gal- 
vanic effect is proportional, not to the distance of the 
point of excitation, but to the square of this distance. 
So that, at a distance of soft. only exceedingly small 
effects can be produced even by the most powerful elec- 


Udine (Italy). 
Í (February 4th to 22nd.) 


Wireless 
World 
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trical effect at the point of excitation. Had we the means 
which could stand in the same relation to electricity that 
the eye stands to light, nothing would prevent our tele- 
graphing through the earth without conducting wires, 
but it is not possible that we shall ever attain this end. oe 

It is interesting to know that Steinheil suggested one 
other means of signalling without wires. This was by 
means of a photophone, which was peculiarly similar to 
that adopted later by Graham Bell. In his classic paper, 
Telegraphic Communication, Steinheil wrote: ‘‘ Another 
possible means of bringing about transient movements at 
great distances, without any intervening artificial con- 
ductor, is furnished by radiant heat, when directed by 
means of condensing mirrors upon a thermo-electric pile. 
A galvanic current is called into play, which in its turn 
is employed to produce declinations of a magnetic needle. 
The difficulties attending the construction of such an 
instrument, though certainly considerable, are not in 
themselves insuperable. ao 

As we shall ‘learn later, a similar idea was adopted 
successfully in connection with light rays and selenium, 


and a practical system of wireless telephony resulted. 


1 Die Anwendung des Electromagnetismus (1873), p. 172. 
? Sturgeon: Annals of Klectricity (March, 1839). 


Weybridge, Surrey. 
(January 10th to February 17th.) 


Great Britain: 20J, 2BAZ, 2VO, 2BA, 
5SI, 5WV, 5JW, 5SZ, 5MB, 6YD 6RM, 
6ME, 6AH, GSTI. U.S.A. :1AI ,1GA, 
1BAD, 1APZ, 1AJX, 1XM,_ 1CF, 1ZA, 
2ASA, 2CXL, 2BG, 2APV, 2MK, 3LW, 
3BBX, 3MV, 4RZ, 5YB, 8XE, 8BLB, 
8BPL, 9ZT, 9EK, NTT, WIR, WIZ, 
WVC. Scandinavia: SMWU, SMUV, 
SMYJ, SMZZ, SMUK, SMSR, 7ZM, 
2ND. Russia: NRL. New Zealand: 1AX, 
2AE, 3SF. Palestine: 6YX. Philip- 
pines: PI 3AA. South Africa: O A4Z. 
Egypt: EG EH. Spain: EAR10O. Tunis: 
OCTU. 

(0-v-1) on 50-50 metres. 

F. G. Leskovic (I1BB). 
London, W.I. 
(February Ist to 24th.) 

Great Britain: 2WJ, 2XY, 2ZB, 2GY, 
2UN, 2JJ, 20Q, 2NM, 2ZA, 2UV, 214A, 
2BQ, 2VL, 2QB, 2DA, 2QM, 2VQ, 28V, 
2WW, 2RK, 2BA, 2KF, 5RB, 5FF, 5MQ, 
5MA, 5PO, 5DH, 5NQ, SUP, 5AR, 
5TZ, 5KU, 5HA, 5XY, 5LB, 5JW, 5QV, 
SLS, 6YC, 6DA, 6JV, 61Z, 6BD, 60U, 
6YU, 6UZ, 6YK, 6TD, 6NO, 6RM, 6SU, 
6MX, 6AL, 6NK, 6GG, 6UT, 6GW, 
6EP, 6BT. Ireland: 11B. France: 
8AR, 8GRA, 8UWA, 8FRX, 8EF, 8IL, 
8BD, 8FN, 8HM. 8TK, 8YOR, 8DK, 
8PM, 8MJM, 8NIL, "BRGM, 8HU, 
8RBP, 8LP2, 8HRA, 8JRK, 8XP, 8EZ, 
8DDH, SRAT, 8HSF, 8ÉN, 8VX, 8FR, 
8GI, 8PLA, BEU, OCNG. Germany : : 
B7, 16, LO, Q7, W3, Y4, Y5, 4CL, 4CN 
4GA. Belgium : C5, C22, D4, K5, M2, 
P2. P7, P11, 08, Q2, S4, S5, U3, W1, 79, 
Z22, 4GR. Holland: OFP, OF3, OPX, 
OPM, ORB, ORP. ORW, ORO, OWC, 
POXX, PC2,STB. Italy : 1AD,1AX,1AY, 
1BB, 1BK, 1BW, 1CE, 1ER, 1NC, IRT. 
Sweden : SMWS, SMWT, SMUF, SMRI, 
SMSR, SMYZ. Finland: 5NF. Spain: 
EAR10, EAR20, EAC1, EAC9, Norway: 
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Extracts from Readers’ 


Logs. 

_LA 14. Morocco: MAROC, FW. 
U.S.A.: 1LAAO, LACI, 1AHB, 1AYG, 
1CCX, 1MY, 1CKM, 1AOF, IGR, 
1BHS, 1AW, 1CAL, IRD, 1APZ, 
1AJB, 1VC, 1CMX, 1SZ, 1CH, 1NY, 
1AWE, 2WH, 2X AF, 2A HM, 2MM, 


2FF, 2CZL, 2BG, 2AKY, 2BXJ, 2AGQ, 
2NZ, 2FO, 2CVJ, 2ATK, 2EV, 2OR, 
2GX, 2MK, 2ANM, ZAHA, 3CAH, 
SADB, 3AHL, 3DS, 4BU, 4GY, 4RZ, 
4SL, 5AIN, 8SF, 8XE, 8ALY, 8KS, 
8GZ, 8JQ, 8AUL, 8BZU, 9CIV. Canada : 
1AR, 8AR. Brazil: 1AB, 2AB, 5AA. 
Porto Rico: 4KT. Unknown: AKA, 
KPL, SP, ICS, NOT, DBR, OXQ, 
KWS, TPAV. 
(0-v-1) on 30-100 metres. 
M. Williams. 


Rawalpindi, India. 

(January 22nd to February 2nd.) 

Great Britain: 20D, 2NM, 2LZ, 5LF, 
5DH, GFT. Germany: K Y5, K PL, 
K A8. France: 8EM, 8DK, FW. Brazil: 
1AB, B2. Sweden: SMTN, SAJ. Aus- 
tralia: 6AG, 2YI, 3BP, 6CJ, 6BN, 3BL, 
7PF, 6BO, 5DA, 3BD. New Zealand : 
1AX. India: CRP, HBK, 2BG, 1WP, 
2HP. Finland: 2CO, 2NN, 2ND, 2SE. 


Philippine Islands: 1HR, 1AR, 1AU, 
NAJP, NAJD, 1CW. Russia: RRP, 
RCRL. French Indo - China: 8QQ, 


8LBT. Unknown: GHA, GFUP, GBI, 
B82, QNM, NEQQ, GFD, 1ER. 
R. J. Drudge- Coates 
(DCR 


Great Britain: 2BAZ, 2BOM, 2DQ, 
OZ, 2MX, 2NN, 20J, 2QB, 2V6. 
2VQ, 2XY, 5HS, 5KU, 5KZ, 5MA, 5NF, 
5RQ, 5SZ, 5WQ, 5WV, 5XY, 6DO, 6DW. 
6ER, 6FA, 6GF, 61Z, 6MX, 6NF, 60X, 
6QB, 6QD, 6TD, 6UU, 6VP, 6YC, 6YG, 
GI2IT, GI5NJ. France: 8BF, 8C0, 
8DGS, 8DGU, 8DUCH, 8HM, 8HU, 
8NH, 8NN, 8TZ, 8XXQ. Belgium: 
C22, S4, R2, K2, B82, Z22, 4RS. Hol- 
land : 2PZ, PC1, OPM, OBX. Finland: 


5NF. Italy : 1BG, 1BK, 1DD, 1GW, 
IRM, 1SW. Denmark : TBZ. Mexico: 
8MX. French Indo-China: 8QQ. New 


Zealand: 3LD, 4AC. Australia: 3BD, 
3X0. U.S.A. 1CAL, 1C0¥X. 2AX. 
Newfoundland : C8AR. Various : EAR. 
SMZS, EG EH, BYZ, POW, ICS. 
(0-v -1 Reinartz- -Weagent. ) 
Ronald J. Denny (G 6NK). 


Oundle, Northants. 

(Jan. 31st, Feb. 6th, 7th, 11th, 15th, 
21st.) 

Great Britain: 2A0, 2CC, 2DR. 2D3, 
2FK, 21H, 2IT, 2LZ, 2MA, "OMX, 2NM, 
20D, 20M, 20V, ovG, 2XP, 2XY, 2ZC, 
5DA, 5FQ, 5GS, 5HA, 5HG, 5HS, SKU, 
5MB, 5NN, 5RZ. 5UN, 5US. 5XY, 
5YK, 6AL, 6CR, 6JO, é6IV, 6MJ, 600. 
6PU, 6QB, 6RM, 6UP, 6UZ, 6YC, 6YV. 
Telephony : 2A0, 2NM, 20D. Irish Free 
State: ZIT, GW, 11B. France: 8C0, 
8DDH, 8DK, 8DP, 8DY, 8EZ, 8GI, 
8HF, 8JMS, 8JN, 8MJM, 8NN, 8QQ. 
8PBP, 8SM, 8TK, 8VO, 8XP, 8YQ. 
Belgium : 4TR, D4, E9, K2, P2, Pi, 
P11, S1, S2, S4, S5; Z1, Z2. Hole 
Pct, PZ, OAW. ‘Germany : Q5, Z 
Y8. Finland: 8NI?, 7LT. Italy: 14C 
1AG, 1ER. 1NA. Palestine: 6ZK. Un 
known : 2U4, GBM, R!IPO, LSI. 

(0-v-1, small indoor aerial only.) 

K. R. Brecknell 
(G 2AHH and 2CH.) 


-m E ee ee eS 


Wa a 
MARCH 17th, 1920. Wireless y 423 


= BUYER'S GUIDE. | 


We regret that particulars of a few receiving sets reached us after we had gone to press with our issue of 
February 10th. We therefore print below a supplementary list which we trust will obviate any incon- 
venience that may have been caused by previous omissions. 


CRYSTAL SETS. 


Manufacturer. Name of Set. Type of Cabinet. | Price. Description and Remark:. 
€s a. 
General eae Co.. Ltd., 235, Regent | G.N.C.G ........ Oak box, with space 210 0 Receiver only. l 
Street, W for headphones. 
Rine Bros., “Stamtord Road, Hands- | Fireside ..... ... | Antique, polished . 1 5 0 Receiver only. Change-over switch for 5X X. 
Wo m 
Siemens Bros. & Co., Ltd.. Woolwich, | Type 125 ....... | Mahogany, with 115 Q Receiver only, with 1 loading coil and 2 
2.K.18. hinged lid. detectors (vatwhisker and Perikon). 
CRYSTAL-VALVE SETS. 
Valves. | 
Manufacturer. Name of Set. Type of Cabinet. Te Le Price. | Description and Remarks. 
° . | 
l . £ 8. d 
Rawle Bros., Stamford Road. | Fireside ...... Aas Oak cabinet. with | — 1 610 0 With batterics and valve. Change-over 
Handsworth, Birmingham. space for batterics. $ Sa i switch for 5XX. 
Siemens Bror, & Co.. Ltd., Type OY en Mahogany case, — 1 6 10 0 Complete with headphones, batteries, 
Woolwich, S.E.18. with lid 


valve and 1 coll. Three-way switch for 
crystal reception, valve reception, or 
crystal with note-magnifying valve. 


VALVE SETS (1 Valve). 


Manufacturer. Name of Set. Type of Cabinet. Price. Desoription and Remarks. 
l £ s. d. 
Bannister & Fitton, 27, Milnrow | B.& F. ........ Sloping type...... 4 5 9 Receiver only. 
Road, Rochdale. R ee ree ak! here Seats 612 6 With valve and batteries. 
General Radio Co., Ltd.. 235, | G.R.C.50) ...... Box type, coil - 9 0 0 Receiver only. 
Regent Street, W.1. holder enclosed. 
Yenus Radiophone Co., 1, Perey | V.R.å&4 ...... .... | Oak or mahogany. ; 3 O Receiver only. 
Sireci, Fartown, Huddersfield. ae. “Sarat eases š j 6 15,6 Cone with valves, batteries and head 
phones 
VALVE SETS (2 Valve). 
| Valves. | 
Manufacturer. Name of Set. . Type of Cabinet. ————-————-— Prioe. Description-and Remarks, 
H.F. | Det. | L.F. | 
£ ss. d 
Bannister & Fitton B.& F. asses Box type, front | — 1 1 7 38 6 Receiver only. 
Sillnrow Road, Rochdale. : panel, hinged lid. l l 
fa) pe rT) rr) eveeenovens op ” — 1 1 10 12 0 With valves, batteries and coils. 
” , ” Gi? ees a anes Sloping panel — 1 1 6 6 0 Receiver only. 
E E EA E R e c... | — 1 1 9 9 6 With valves, batteries and coils. 
B.A. Radio, Lae ome? Model 5100...... Dark oak cabinet. | — 1 | 1 36 15 0 With B.S.A. Standard Peanut valve, 
Heath, Birmi j 5110.... Mahogany _s,, — i t 4 to : P.A.4 power valve, and Batteries. 
ee 5120 ooevnv ee , eo . A, ep oP oP 
General Radio Co., "Ltd., Type 15 ...... .. | Wainut case, front | — 1 1 6 15 0 Receiver only. Components and 
235, Regent Street, W.1. panel. panel swing outwards for ready 
: adjustment and repairs. 
” PP “s s ie cane wale j + — 1 1 13 5 0 Complete with valves, batteries, 
headphones, loud-speaker and 
' aerial equipment. 
renna Radiophone Co., | V.R. IL. ........ Polished oak or |— 1 1 8 8 O0 Receiver only. , 
1, Percy Street, Fartown, se)” tne ed ee mahogany. — 1 1 13 10 0 Complete with valves, batteries and 
Huddersfield. l headphones. 
VALVE SETS (3 Valve). 
Bannister & Fitton, 27, ; B.&F. ........ | Open type, oak or | — 1 2 14 3 0 Receiver only. Switch for 2 or 3 
Milnrow Road, Rochdale. inahogany, com- valves. Switch for headphones or 
partment for bat- loud-speaker. 
v . vs a eee terics. — 1 2 18 13 9 With D.E. valves and batteries. 
” » DEN ee eee E we sa -— 1 2 20 2 09 » bright ,, mA 
BS.A, Radio, Ltd., Small Model 5000...... Dark oak cabinet . | --- 1 2 36 15 0 With 3 B.S.A. Standard Peanut 
Heath, Birmingham. »  5010...... Mahogany __,, Ss 1 2 36 15 0 valves and Batterics. 
4 "A ($) 5030 exe eae ee rT) rr) . en 1 2 36 15 0 ee oe oe A 9 
fotorists’ Purchasing A M’P.A. Inclusive | Portable type. — | 1 | 2 | 1919 © | Completo with aerial coil ‘in Hd. 
ciation, Pid. 62, Conduit Three. mahogany. valves, batteries, loud-speaker and 
Street, W.1 headphones. 
” ” » M.P.A. Standard | Cabinet type, maho- 1 1 1 27 7 6 Complete with valves, batteries and 
Table Cabinct. gany, with doors. headphones. 
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Valves 
Manufacturer. Type of Cabinet. |———— Price. Description and Remarks. 
i H.F. | Det. | L.F. 
£ s d. ' 

Siemens Bros. & we Ltd., Polished mahogany 1 1 1 36 0 0 Complete with valves. H.T. battery 

Woolwich, S.E.1 = and 2 headphones, range 30°- 
2,800 metres. 

5 Aa jè Portable, polished 1. 1 1 32 0 0 Receiver only. Self-containing. on 
mahogany, with aerial or earth connections re- 
ua oe carrying quired. 

Venus Radiophone Co., Polished oak or | — 1 2 12 0 Q Receiver ouly. 

1, Percy Street, Fartown, mahogany. — 1 2 21 7 #6 Complete with valves, batteries and 
Huddersfield. ooo headphones. 

White & Ritchie, 104, Rac- Oak Case secese 3: valve B 37 10 0 REFLEX NEUTRODYNE. Receiver 

burn Place, Edinburgh. only. 
VALVE SETS (4 or more Valves). 
; $ 

Bannister & Fitton, 27, | B.&F. ....-..- Cabinet type, open, | — 1 3 16 10 0 Receiver only. Switch for 3 or ! 

Milnrow Road, Rochdale. with compart- valves. Switch for headphones or 
ment for bat- loud -speaker. 
ee oe ae | ear teries. ; — 1 3 22 14 6 With D.E. valves and batteries. 

’ »9 oe Te ; 9 v9 as 1 3 24 7 6 ” bright ” 9 

Carpax Co., Ltd., 312, | Carpax Logody ne | Mahogany case, 2 1 2 19 12 6 Receiver only. 

Deansgate, Manchester. Five. with sloping en- 2 1 2 28 10 0 Complete with valves, Bo tieri ani 
tee front : headphones. X 
ane l 

Excelsior Motor Co., Ltd., | Excelophone .... Cabinet type, maho- 1 1 2 21 10 0 Receiver omy: Tuned anode. Selce- 

King’s Road, Tyseley, - gany or oak, with tive A.T.I 
ham. s doors. 1 1 2 28 10 0 Complete with valves, batterie. 
headphones and aerial equipment. 

” ss os ee suna n s 1 1 2 29 0 0 Do., with dull-emitter valves. 

Fallowfleld, J., Ltd., 61/62, | Corner Cabinet .. | Oak ............ 1 1 2 63 0 0 Complete with valves, batterie. 
Newman Street, W.1. nest phones and coils for 200—1,60u 

metres. 

Marconiphone Co., Ltd.. | V.B.4........... Mahogany........ 1 1 2 56 5 6 Complete with valves and batteries. 
210/212, Tottenham Court 
Road, London, W.1. i 

Motorists’ Purchasing Asso- | M.P.A. - Valve | Portable type, 5' valve s 34 2 6 Complete with D.E. valves. bat- 
ciation, Ltd., 62, Conduit Super. Portable. mahogany. teries and headphones. Aeria! 
Street, W.1. coil in lid. 

. ss e M.P.A. Super 5 | Wood, venecr box. 5| valve.s 1414 0 Sct only, with wiring diagram. 

C onstructor’ s. i" 
i ie i M.P.A. - Valve | Portable type, 6! valve s 42 15 0 Complete with valves, batteries and 
Portable de Luxe. mahogany. | headphones. Aerial coils in lid. 

s i N Em-pe-a-dyne ... | Carved mahogany 5 valves 48 2 6 Complete with D.E. valves and 
cabinet. | | batteries. 

Prinee’s Electrical Clocks, | Princepa Concert | Cabinet type, maho- 4, valves 27 10 0 Complete with 4 valves (H.F. 
Ltd., 173, New Bond Receivers. gany or oak, i ' * trigger pair ” and L.F.) and H.T. 
Street, W.1 Jacobean finish. battery. Tuning by 1 knob only. 

Switch for local station or 5X XN. 

» n “i re n Satin and burr wal- s5 29 0 0 s ge . a 

nut. 

Venus Radiophone Co., | V.R. IV. ......-. Polished oak or 1 1 2 15 8 0 Receiver only. 

1, Percy Street, Fartown, i eanan mahogany. 1 1 2 28 5 6 Complete with valves, batteries. 
Huddersfield. Š headphones and Amplion loud- 
speaker. 

ss m V.R. de Luxe . Jacobean style, 1 1 2 35 0 0 js x si 4 
al eee for bat- 
teries 

White & Ritchie, 104. Rac- — American type, 5 valve s 50 0 0 NEUTRODYNE. Complete with valves. 
burn Place, Edinburgh. mahogany. | | Tuning range 200—600 metres. 

AMPLIFIERS. 
Valves. i 
Manufacturer, Name of Set. Type of Cabinet. PS F Price. Description and Remarks. 
I E EE E E EE E E ESEE E S Nee EE 
£ B d. 

Bannister & Fitton, 27, | B. & F. 2-Valve.. | Box type. oak or | — 2 7 4 0 Set only. Valves extra. 

Milurow Road, Rochdale. miahcuanys front 

panel. 

General Radio Co., Ltd G.R.C. 502 ...... Box type, front 1 — 6 0 0 set only. 

235, Regent Street, W.1 panel. 

»9 . it) G.R.C. 503 cee ose 9? oe ss 1 6 0 0 rT) 

= et sm G.R.C. 504 2.0... +s + = 1 7 0 0 Power amplifier. 

Siemens Bros. & Co., Ltd., | S.B.59 ......... Polished mahogany | — 1 11 0 0 Power ampliter, with L.S.5. valve, bet- 
Woolwich, S.E.18. teries extra. 

a o » S.B.36 ...a.sasos is s — 2 8 8 0 With 2 valves and batteries. 

Venus Radiophone Co., | V.R2A a...se’ — — 2 12 5 0 Complete with valves. 

1, Perey Street, Fartown, | V.R. Portable ... — — 2 15 8 0 Set only. 
Huddersfield. F i i — — 2 28 5 6 Complete with valves, batteries, bead- 
phones and Amplion loud speaker. 


The prices of the following Models of the Marconiphone Co., Ltd., 
2- valve, complete, to 213 lla. 


Type 41, d-valve, complete, to £34 12s.; Sterling R.1537. 2-valve Amplitier, to £5 15s. 


complete, to £13 14s. 4d. 


3-valve, complete, to £23 Lis. 
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Tg inic- 
Facent 
Autoplug. 


This plug is entirely shock-proof. 

Connections made instantly by 

means of reliable spring connectors. 

Shell of Bakelite. No screws used 

in its assembly. Price 2/6. 

With gold oa metal 
ice 4/-. 


parts. 


Igramic -Pacent Three Spring 
Automatic Jack. 
Generally used after last valve for 


connecting “phones or loud-speaker. 
As plug is withdrawn the filament 


supply is switched off. Price 2/6. 


Igranic-Freshman Fixed 


Condensers. 


(Patent No. 198355). 
Desig an entirely new 
principle, the construction is such 
that variations in capacity are 
practically negligible. 
ooor mfd. .0005 mfd. | 
woooz infd. .co1r mfd. ;2/ 
.0003 mfd. .oo2 mfd. 
003 mid., .005 mfd., .oo6 mfd. 

2s. 6d. cach. 


- each, 


Igranic Radioloc. 
With this component built into your 
cirenit you not only have a master 
filament control, but also a positive 
guard against damage to your valve; 
and batteries. When the key is out 
your set is “locked” and “off”: 
Safe from meddling fingers. The 
Radioloc provides perfect electrical 
conductivity, yet occupies a very 
small space, and little of it is seen on 
the panel. Price with two keys, 3/-. 


/ 


, 


Vernier Control 
Knob. 


(Patent No. 223010.) 


A very attractive 
ment for fitting to any 
rotary tuning device to 
obtain fine vernier adjust- 
ment. Designed to fit jin. 
spindles, but with a liner 
will fit y,in. spindles. Price 
complete with liner and 180° 
scale. 
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The IGRANIC 

Supersonic In- 
structional Carton § 
constructing a f 
valve Super- 
Heterodyne 
according to 
Irganic system, 
complete with full- 
general 
rangement drawing, 
and 
diagrams, 
illustrated 
tive booklet can be 
obtained from your 
Price 2s. 6d. 
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Little IGRANIC Radio 


Devices that make 
a big difference 


In Radio as in any other pursuit it is often “ the 
little things that count’’ and upon the efficiency 
of the minor components and accessories may 
depend success or failure. Therefore it behoves 
every Radio constructor who aims at obtaining 
a high standard of performance from. his radio 
receiver to exercise the utmost care in choosing 
these small components. 


So it is with all other IGRANIC’ RADIO DEVICES—they enable the 
best possible results to be obtained even under adverse ,conditions. 


Ask your dealer about them 


IC 


include 


“XLLOS" and Honeycomb Duolateral Coils, Variable Condensers, Fixed 
Condensers, Filament Rheostats, Intervalve Transformers, Variable Grid 
Leaks, Variometers, Vario Couplers, Coil Holders, Potentiometers, Com- 
bined Instruments, Vernier Tuning Devices, Anti-Microphonic Valve 
Holders, Stand-off Insulators, Knobs and Dials, Switches, etc., etc, Also 
the Igranic Supersonic-Heterodyne Receiver Outfit. 


All carry the IGRANIC guarantee, 
Write for List U 161. 


IGRANIC ELECTRIC Co., Ltd., 


Exclusive Manufacturing Licensees 
of Pacent Radio Essentials. 


149, Queen Victoria Street, London. 


Works : BEDFORD. 


Brancues: BIRMINGHAM, BRISTOL, CARDIFF, 
GLASGOW, LEEDS, MANCHESTER, NEWCASTLE. 
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FOR AMATEURS AND EXPERIMENTERS 


1926 


A volume of particular interest to every wireless enthusiast, 
containing amongst a mass of other features the foromog 
special items: 


CALL SIGNS of ALL KNOWN AMATEUR TRANSMITTING 
STATIONS in Great Britain, France, Holland, Germany. Sweden, 
Finland, Italy, Spain, South Africa, India, Australia, New Zealsad, 
and South America: REGULAR TRANSMISSIONS (Morse and 
seeeneny) : RECEIVER CIRCUITS (16 pages ot diagrams and 
notes LOSSARY OF TECHNICAL 8: CLASSIFIED 
D CTORY OF MANUFACTURERS: VALVE DATA, USEFUL 
TABLES, TORM EA ang INFORMATION on ali subjects ef 


interest to AMATEUR 
PRICE 2/6 net. BY POST 2/8} 
Obtainable from all booksellers or direct from the offices of 


“The Wireless World,” Dorset House, Tudor St.,London,E.C.4 K 
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This book should be 
your wireless guide 
and companion 
throughout 1926. 
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A Service that gives Security! 


ANY readers naturally hesitate to 
send money to unknown persons. 


a sale is effected we remit the amount to 
the seller; but, if not, we return it to the 


We have therefore adopted a Deposit 
System which gives complete security 
both to buyer and seller. 

If the money be deposited with "The 
Wireless World ” both parties are advised 
of its receipt. The time allowed for 
decision is three days, after which time, if 
the buyer decides not to retain the good;, 
they must be returned to the sender. If 


SUNLESS RRRA R SDSS SS ANSSSC DESEO SA SSS OR R A R ES SSR ACTRESS ETS NOES 


Advertiser’s name and address must be counted. 


PREPAID ADVT. DEPT., “THE WIRELESS WORLD,” DORSET HOUSE, TUDOR ST., LONDON, E.C.4. 


I! a box number is requived, 64. extra must be sent for postage on replies. 


depositor. 
Full particulars may be found on the 


Miscellaneous advertisement page at the 
end of the book. 

Use this service for your wireless 
requirements and avoid all risk! Sell 
the apparatus you no longer require! 
Write out your advertisement to-day 
and send to— . 
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CIRCUITS 


in Theory and Practice. 


7.—The -Rejector Circuit. 
By S. O. PEARSON, B.Sc., A.M.LE.E. 


N discussing the circuit containing inductance and 
capacity in parallel in the previous section, it was 
assumed that no resistance was present in any part of 

the circuit ; but in practice it is impossible to construct an 
inductance coil without resistance. Although the resist- 
ance in a condenser and the connecting wires is usually 
sufficiently small to be neglected, this is not so with the 
inductance itself, and the general case where resistance 
is present is considered here. 

It has been shown that a coil of inductance I. having 

resistance R is equivalent to a pure inductance of J. hen- 


(b) 


(a) 
Fig. 1.—Parallel circuit (a) in which the inductance contains 


resistance and (ò) the electrically equivalent circuit. 

ries connected in series with a pure resistance of R ohms, 
and thus the parallel circuit of Fig. 1 (a), where the in- 
ductance coil possesses resistance R, is equivalent to the 
circuit of Fig. 1 (b), where the coil L has no resistance 
and the resistance R is free from inductance. 


Current Phases in the Branch Circuits. 


Let the effective value of the applied E.M.F. be E 
volts at a frequency of f cycles per second. ‘Then the 
current through the upper branch RI. will be: 


‘Il, = Z- amps. E ETNE (1) 
1 


and will lag behind E by an angle @ which is less than 
90° (see Fig. 4, page 270, of February 17th issue). ‘The 
conditions in the inductive branch of the circuit are shown 
by the vector diagram of Fig. 2 (a). Now, this current I, 
is equivalent to two component currents, I’, in phase with 
E and I’; lagging behind E by 90°, as shown by 
Fig. 2 (b). 
Referring now to the lower branch of the circuit, the 
current through the condenser will be: 
E 
I, = Xo 
and this leads the voltage by exactly 90°, the appropriate 
vector diagram being given in Fig. 2 (c). In order to 
find the resultant current drawn from the source of supply 
it 1s necessary to combine the vector diagrams (a) and (c) 
in Fig. 2, giving us the complete diagram as shown at 
(d). We see now that the two currents I, and Ic are no 
longer opposite in phase, as they were in the previous case, 


amps., 


-subtraction. 


and therefore their resultant cannot be found by a simpte 
To find the resultant current, #.e., the cur- 
rent taken by the complete circuit from the source of | 
supply, it is necessary to complete the parallelogram of 
which I, and Ig are adjacent sides, namely, the 
parallelogram O I, I Ic, as shown in Fig. 2 (d). Then 
the vector OI gives the total current I in the leads supply- 
ing the circuit, and the total impedance’ Z of the com- 
bined circuit is equal to the ratio of voltage to current, 
t.¢., Z = E/I ohms. ‘ 


Impedance Greatest at Resonance. 


Suppose now that the capacity C could be varied over 
a wide range, the frequency being fixed ; then the current 
in the coil would remain unchanged, and the condenser 
current I, would be directly proportional to the capacity, 
so that the resultant current I would vary both in phase 
and in magnitude. In the vector diagram of Fig. 3 (a) 
the dotted line vectors, 1, 2, 3, 4, 5, show the resultant 
current for the several values, OA, OB, OC, OD, OF, 
respectively, of the condenser current. Now, obviously 
the shortest of these vectors is No. 3, which is exactly 
in phase with the applied voltage E, and therefore there 
is a certain value of condenser current I, which will make 
the main current I a minimum, this minimum current being 
in phase with the applied E.M.F. Under these con- 
ditions the impedance Z of the circuit is clearly a maxi- 
mum. When this occurs the circuit 1s tuned to complete 
resonance with the frequency f of the applied voltage. 
It should be noted here that the conditions are exactly 


- (d) 


(c) 


Fig. 2.—Vector diagrams (a) and (b) for the inductive branch of 
the circuits in Fig. 1; (c) for the condenser branch, and (d) for 
the complete circuit 


the reverse of those obtaining in a series circuit tuned 
to resonance, namely, in the parallel circuit minimum 
current is taken from the source of supply at complete 
resonance, the impedance having a maximum value, 
whereas in the series circuit the current is greatest at 
the resonant frequency, the impedance having a minimum 
value. For these reasons the parallel-tuned circuit is 
called a ‘‘ rejector circuit,” and the series-tuned circuit 
an ‘ acceptor circuit,’’ especially when the two circuits 
are used simultancously in a filter system for cutting out 
a powerful local station. | 
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Wireless Circuits in Theory and Practice.— 

In tuning a parallel circuit to resonance then we are 
arranging the circuit to offer the greatest possible impe- 
dance to currents of a certain desired frequency or wave- 
length and to offer a low impedance to currents of other 
frequencies, and the observations made with regard to 
selectivity and signal strength in connection with the series 
circuit can be applied in general to the parallel circuit. 


The resonance curves showing the relation between fre- 


quency and impedance must reach as high a maximum 
value as possible at the resonant frequency, and the peak 
must be as sharp and pointed as possible. From the 
phase relations shown by the vector diagram of Fig. 3 (b) 
we can find what the necessary conditions are for obtain- 
ing the highest possible impedance at the frequency of 
complete resonance. At this frequency we saw that the result- 


(a) 


Pig. 3.—(a) Vector Giagram to show that the current is a 
minim 


um when in phase with the voltage. (b) Vector diagram 
of parallel circuit tuned to resonance. 
ant current I is in phase with the applied voltage E. This 
means that all currents and components of currents which 
are 90° out of phase with the voltage E completely 
neutralise each other and leave only the in-phase com- 
ponent I, and from the figure it is quite clear that the 
condenser current I, is exactly equal and opposite to the 
component I”; of the current I, through the coil. Thus 
at complete resonance I= I",. From this simple 
relationship we could find a formula giving the exact 
value of the resonant frequency in terms of the constants 
of the circuit, but at the high frequencies and compara- 
tively low resistances employed in tuned wireless circuits 
the angle of lag @ in the coil approaches very nearly to 
90°, and very little error is introduced if it is assumed 
that I”,;= I, when determining the value of the resonant 
frequency. When this is done the conditions are ‘the 
same as for the circuit without resistance, and therefore 
the resonant frequency is approximately the same, being 


given by f = approximately). 


T 
ax VL 
Calculating the Maximum Impedance. 

The maximum impedance Z of the circuit of Fig. 1, 
obtained when it is tuned to complete resonance, is equal 
to the ratio of the applied voltage E to the main current I 
drawn from the source of supply, z.e., Z = EJI ohms. 
But from the vector diagram of Fig. 3 (b) we see that 
I=, cos » £ 

=], cos ġ= = 

L Z, 


fore the circuit impedance 


cos p, from equation (1) above. There- 


os 1 
b= ore OMS: ceadanna . (2) 


Now the resistance, reactance and impedance of a coil 
can be very simply represented by the three sides of a 
right-angled triangle as shown in Fig. 4. The sides AB 
and BC adjacent to the right angle are drawn propor- 
tional in length to the resistance R and reactance X; 
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respectively, the third side AC representing the impedance 
Z, to the same scale, because Z, = y R?+ Xg. The 
angle $, opposite the side representing the reactance 
Xp, is equal to the angle of lag in the coil. A right- 
angled triangle used in this way is called an ‘‘ impedance 
triangle.” 


R 
From the impedance triangle we see that cos ar 


i 
and substituting this value for cos ¢ in equation (2) we 
find that the impedance of the complete circuit is equal 

ZL? 
oe 
with the reactance X,, the numerical value of the impe- 
dance of the coil is very approximately equal to its re- 
actance, and therefore the impedance of the complete 
Xi? (2rfLF} = 
oS RT (approxi- 


But at complete resonance the frequency 


ohms. Since the resistance is small compared 


tuned circuit is given by Z = 
mately). 


i ET and therefore 
ax y LC 


Z= om ohms 


CR 
Conditions for Best Results. 


This is not an approximation, but an exact formula in 
spite of our having made two approximations in arriving 
at the result, this being the case because the errors intro- 
duced are in opposite directions and balance out. We 
see then that the maximum impedance obtainable is in- 
versely proportional to the resistance and directly pro- 
portional to the ratio of inductance to c 
capacity. Therefore, exactly as in the 
case of the series circuit, it is very im- 
portant to keep the resistance down to 
a low value and. to use the highest 
practicable ratio of inductance to Z, Xi 
capacity. 

The current E/Z taken by the tuned 
circuit is exactly in phase with the 
voltage applied to it, and therefore the 
impedance Z is equivalent to a pure 
resistance of L/CR ohms, in fact, the gle for a 
quantity L/CR is often called the ame coll: 
“equivalent non-inductive resistance” of the tuned 
circuit. 


General Application of Series and Parallel Circuits. 

It has been shown that for a tuned series circuit the 
voltage obtained across the coil or condenser jis many 
times greater than the applied E.M.F., whereas for the 
parallel circuit the potential difference across the circuit 
is always equal to the applied voltage, and under no cir- 
cumstances can a higher voltage be obtained in any part 
of the circuit. It is obvious then that the choice of 
series or parallel oscillatory cueut will depend entirely 
on the nature of the remainder of the circuit to which 
the oscillatory circuit is to be connected. Now, since the 
series Circuit has low impedance when tuned to resonance, 
it will usually be found in places where the resistance 
or impedance of the remainder of the circuit of which it 
forms a part is low, and also, of course, in places where 
it is independent of other parts of the circuit, such, for 
instance, as a tuned grid circuit which is inductively 


A R B 
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-Wireless Circuits in Theory and Practioe.— 

coupled to an aerial or to another coil carrying an oscilla- 
tory current. 
the production of a high voltage across the condenser or 
coil, at the resonant frequency, compared with the avail- 
able applied or induced E.M.F., voltages of other fre- 
quencies than the resonant frequency not being magnified 
in this way. 

The parallel circuit, on the other hand, does not possess 
the property of producing voltages greater than the ap- 
plied E.M.F. in any part of the circuit, and by itself 
would not be capable of selecting any par- 
ticular band of frequencies or wavelengths. 
But if it 1s connected in series with part 
of a circuit which has a high resistance | 
more or less 1adependent of frequency, it 
can then be made to operate as a selector 
of any ‘desired frequency as explained 
helow. These are the conditions under 
which a parallel circuit is always found 
in practice, the most common instance 
being the tuned circuit in the plate circuit 
of a valve, the internal plate to filament 
resistance of the valve representing the high series resist- 
ance more or less independent of the frequency. 


Parallel Circuit in Series with a Resistance. | 


In Fig. 5 a parallel tuned circuit or oscillatory circuit 
LRC is shown connected in series with a resistance R,. 
Suppose that a high-frequency voltage whose R.M.S. 
value is E volts is applied to the ends of the circuit fram 
the source A, and that the closed loop is tuned to com- 
plete resonance with the frequency of the applied .M.F. 
Then the closed loop is equivalent to a non-inductive 
resistance of L/CR ohms, and the effective resistance of 
the whole circuit is therefore equal to (R, + L/CR) ohms, 
and the current in the circuit will be equal to the applied 
voltage divided by this resistance. Now, since the volt- 
age across each portion of the circuit is exactly in phase 
with the current, the total applied voltage E will be equal 
to the arithmetical sum of the voltages E, and E, across 
the resistance R, and the closed loop respectively. Bui 
by Ohm’s Law we see that E,=IR, and E.=IxL/CR 
volts, where I is the current through the circuit, and there- 
fore the total applied voltage is divided between the two 
Portions in the direct ratio of the equivalent resistances of 
those portions, /.¢:, oe, where Z, = L/CR, and ts 

E, R, 


the impedance or equivalent resistance of the clased loop 


at the frequency of resonance. 


Voltage Distribution. 


_ Now, the greatest E.M. F. or potential difference exist- 
ing in any part of the circuit is the applied voltage F, 
and in tuning the circuit to resonance we require to get 
the highest possible fraction of this available potential 
difference across the tuned portion LRC and only a small 
fraction across the series resistance R,, and therefore 
at complete resonance L./CR must be large compared with 
R,. Thus the coil resistance R should be as small as 
possible, and the higher the ratio I/C the better. On 
the other hand, for any non-resonant frequency duc to 
an undesired signal it is necessary that the greater part 
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It depends for its selecting properties on 


Fig. 5.—Tuned parallel cir- 
cult connected in series wich 
a resistance such as the in- 
ternal resistance of a valve. 
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of its E.M.¥. should be expended across the series . 
resistance, Jeaving the smallest possible fraction across the 
loop. ‘Thus, for non-resonant frequencies the impedance 
Z of the loop circuit must be small compared with the 
series resistance R,. It must be remembered that for 
frequencies different from the resonant value the effective 
impedance of the loop circuit is not J./CR-ohms, but has 
a value very much below this if the circuit is properly 
designed. 


The Tuned Anode Circuit. 


The circuit under consideration is with- 
out doubt. one of the most important used 
in connection with receiving valves, and a 
“numerical example is given here in order to 
show clearly the selecting properties of 
such a circuit. As in a previous example 
given in connection with the ordinary series 
circuit, suppose that the coil has an in- 
ductance of 5,065 microhenries and a high- 
frequency resistance of 20 ohms, and let 
the condenser in parallel! with it have a 
capacity of 0.0005 mfd. Then the resonant 


anv LC 
100,000 cycles per second, corresponding to a wavelength 
of 3,000 metres, and at this frequency the equivalent 
resistance of the tuned portion of the circuit will be: 
I. 5,065 l 
CR 0.0005 x 20 
Suppose that the series resistance R, is of the same order 
as the internal plate to filament resistance of a receiving 
valve, say, 20,000 ohms, and that the available signal 
E.M. F. in the circuit is 10 volts. Then this voltage will 
be divided between the two portions of the circuit in the 
ratio of -506,500 to 20,000—that is, in the ratio of 25.3 
to r. That is to say, the voltage set up across the tuned 
portion of the circuit is more than twenty-five times as 
great as that set up across the series resistance R,, the 
actual value of the potential difference across the tuned 
circuit being 9.63 volts, only 0.37. volt being wasted 
across the resistance. 
Suppose now that another signal, also producing 10 
volts across the whole circuit, has a frequency of 105,000 
cycles per second (corresponding to a wavelength of 2,860 


frequency calculated from the formula f = will 


= 506,500 ohms, 


-metres). To a current of this. frequency the loop circuit, 


still tuned to 100,000 cycles, offers an impedance of about 
11,000 ohms, and from this we see that the voltage set up 
across the tuned portion of the circuit is in this case only 
just over half as great as that acruss the series resistance. 


‘The-value of the series resistance R, plavs a very im- 


portant part as regards the selectivity, and this particular 
circuit will be referred to again when dealing with tuned 
plate circuits in valve receivers. 


(The next instalment will deal with the acrial circuit 
of the receiver, Tt will be shown how the aerial func- 
tions as a collector of cnergy, and how it may be tuned 
to the wavelength of incoming signals. The question of 
efficiency will also be discussed, and tt will be shown 
how the constants of the acrial may be chosen to obtain 
a high degree of cficiency.) 
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Secretaries of Local Clubs are invited to send in for publication club news of general interest. All photographs published will be paid for. 


A Wireless Museum. : 

The Southport and District Radio 
Society has hit upon the original idea of 
opening a miniature museum of curious 
wireless apparatus. The museum was 
inspected at the society’s last meeting, 
to the evident amusement of the visitors ! 

0000 


Pennants for Club Members. 

An interesting innovation has been in- 
troduced by the Ipswich and District 
Radio Society. At a small cost each 


member is ret id with a pennant, bear- - 
s 


ing the initials ‘“‘ I.R.S., suitable for 
display at.the top of the aerial mast or 
in any other prominent outside position. 

Apart from its value as a publicity aid, 
the pennant serves to inform the general 
public where a club member is to be 
found who will render ‘‘ wireless ’’ help. 

. o0o0°o 


The Social Side. 


An interesting feature of the whist 
-drive recently held by the Bristol and 
District Radio Society was a display, 
after the award of prizes, of a number 
of home-built receivers. The instruments 
revealed much painstaking work on the 
part of their constructors, 

On Friday, March 26th, the society is 
to be visited by Mr. Appleton, Station 
Director at Cardiff, who will deliver a 
lecture of topical broadcast interest. It 
is hoped that all members will be present 
and that they will bring interested 
friends. 

Hon. Secretary : Mr. C. S. Hurley, 46, 
Cotswold Road, Bedminster, Bristol. 

oo0o0oo0 


Choosing Valves. 


There are at present about 100 types 
of valves on the market, and for the 
amateur, and more especially the be- 
ginner, the question of choice is a dif- 
ficult one. Members of the Croydon 
Wireless Society, however, who heard 
Mr. L. F. Fogarty’s lecture on Monday, 
March Ist, felt professionally equipped 
in the technicalities of the subject. 

Mr. Fogarty, whose lecture was on 
“The Choice of Thermionic Valves ” 
carefully described the component parts 
of a valve, and outlined the different 
kinds of valves available for fulfilling 
the various functions in a wireless re- 
ceiver. The necessity of being able to 
read valve curves was strongly empha- 
sised, and in this connection the suitably 
enlarged diagrams of characteristic 
curves proved very helpful. 

Visitors are cordially invited to attend 
the society’s meetings on Mondays at 128, 
George Street, Croydon. 
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A Visit to Northolt. i 
Through the kindness of the Post Office 


officials members of the High Wycombe 


Royal Grammar School Wireless Society 
were privileged to visit Northolt wireless 
station on March 2nd. 

The party were first shown the power 
plant, after which they were conducted 
over the transmitting room. Here they 
saw the arc and valve transmitters in 
Operation, and many points of interest 
were clearly explained. Special interest 
was shown in the arrangements by which 
the staff were endeavouring to eliminate 
interference and to remedy any defects. 

Hon. Sec. : Mr. Ken. T. Fox, “ Croy- 
land,” 111, Totteridge Road, High 
Wycombe. 

oa0qg0 
Evolution of Direction Finding. 

Mr. R. Keen, B.Eng., the well-known 
authority on wireless direction finding, 
delivered an interesting lecture on the 
subject before a large gathering of mem- 
bers of the Sheffield and District Wire- 
less Society on February 26th. 

The various forms of D.F. apparatus, 
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FORTHCOMING EVENTS. 


WEDNESDAY, MARCH 17th, 


Tottenham Wireless Society. At 8 p.m. 
At the Institutc, 10, Bruce Grore. 
Demonstration and Ezhibition of 
Crystal Sets. 

Muswell Hill and District Radio Society. 3 
At 8 gn At St. James's Schools, 
Fortis Green. Lecture: © Frequency in 
Relation to Broadcasting,” by r 

: J. H. A. Whitehouse, of the B.B.C. 

: Edinburgh and District Radio Society. At 

3 17, George Street. Lecture: “ Power 
Supply from Mains,” by Mr. W. : 
Winkler. 

Barnsley and District Wireless Association, 
A p.m. At 22, Market Street. 
Lecture: “ Valres, 11.," by Mr. D. W. 


Milner, BSc. 
North Middlescxz Wireless Club. At 8.30 
p.m. At the Shaftesbury Hall. Annual 


: General Meeting. . 
: THURSDAY, MARCH 18th. 


Golders Green and Hendon Radio Society. 
At 8 p.m. At the Club House, Willi- 
ate Vhs Lecture: “ Characteristic 

alve Curves and their Interpretation,” 
by Mr. L. F. Fogarty, M.1.E.E. 


FRIDAY, MARCH 18th. 


Radio Society of Great Britain. Trans- 
mitter and Relay Section. At 6 p.m. 
At the Institution of Electrical En- 
gineers, Savoy Place, W.C.2. Open Dis- : 
cussion: “Short Wave Transmitters.” t 

Shefficld and District Wireless Socicty. At : 
7.30 p.m. At the Dept. of Applied 
Science, St. George's Square. 
mental Work (5), 
Simple Circuits. 


MONDAY, MARCH 22nd, 


Hackney and District Radio Socicty. At 
p.m, An evening with Mr. Cunning- 
ham's 5-valre set. 
Swanse1 Radio Society. 
by Mr. Colborn, of the 


Ezperi- 
Adjustments of 
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: Mr. 


Technical Talk ; 
B.B.C. : 


from the simple frame to the modern 
Bellini Tosi equipment as used on land 
and ship stations, were dealt with in 
turn. Particular interest was aroused by 
Mr. Keen’s description of the latest 
Transatlantic and Continental receiving 
stations of the Marconi company at 
Brentwood, the Bellini Tosi aerial system 
being illustrated on the screen. 
ooo°o : 

Sale and Exchange. 

The benefits of a Sale and Exchange 
night were appreciated by members of the 
Muswell Hill and District Radio Society 
on March 3rd, when much surplus appar- 
atus changed hands to the advantage of 
all. A percentage of the receipts were 
apportioned to the society’s funds. 

An application for a transmitting 
licence is shortly to be made, and it is 
expected that this step will mean an 
accession of many new members. Fall 
particulars of membership are obtainable 
from the hon. secretary, Mr. Gerald S. 
Sessions, 20, Grasmere Road, Muswell 
Hill, N.10. 

0000 
Detectors and their History. 

A fascinating lecture dealing with his- 
tory of detectors, from the coherer to 
the valve, was given by Mr. E. Beat 
before the City of Belfast Y.M.C.A. 
Radio Club on February 25rd. 

Mr. Beat gave a lucid explanation of 
the various methods used to detect wire- 
less signals, and pointed out the defects 
encountered with each under working 
conditions. Considerable interest was 
shown in the hot cathode metal vapour 
valve. 

Hon. Secretary: J. J. Cowley, 4, St 
Pauls’ Street, Belfast. 


Short-wave Competition at South 

Woodford. 

The South Woodford Radio Society, 
which has resumed meetings on Monday 
evenings, held an interesting competition 
in the operation of short wave receivers 
on March lst. | 
One of the receivers, constructed by 
Collinson (of the Collinson Screw 
Co.) incorporated an adaptation of the 
Reinartz circuit and a specially seared 
condenser ; another set by Mr. Nickless 
(2KT), the president, employed the usual 
loose-coupled tuner. The Reinartz cir- 
cuit was also embodied in Mr. Fullers 
instrument, in which the aerial coil was 
wound round an ordinary matchbox. 

Owing to lack.of time the sets could 
not all be tried, but in tests undertaken 
during’ the evening Mr. Collinson’s 
receiver carried off the honours. 
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The Editor does not hold himself reponsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, “The Wireless World,” Dorset House, Tado: Street, E.C.4, and must be accompanied by the writer's name and add:ess. 


THE RUGBY TELEPHONY EXPERIMENTS. 


Sir,—With reference to the various letters commenting on 
the transmissions from Rugby, I have also heard these trans- 
missions for the last four or five Sundays. Both Rugby and 
the replies have been heard; speech was very distorted, of the 
two stations New York being the clearer 

I think the reason for hearing this reply is that the speaker 
at Rugby has either a pair of headphones on, from which the 
reply is audible, or else there.is a loud-speaker in the same room. 

The strength of the reply is accounted for by the fact that 
lif my information is correct) the American signals are received 
at a station away from Rugby, amplified, and then carried by 
land line to Rugby. LEO MASON. 

Blackburn. 


Sir,—I have listened in to the tests on the second and subse- 
quent Sundays and found that, with very critical adjustment 
of tunipg and reaction, it was possible to hear the speakers 
at both ends with equal clarity and strength There was no 
question of Rugby coming in with a “© roar” and New York being 
weak in comparison. Apparently the station is working fcr’ 
these tests on a wavelength between 5,000-6,000 metres, and 1t 
iy necessary to have the receiving set in oscillation before proper 
results are attained. From time to time code signal OKE in 
Morse is transmitted. Perhaps in due time we shall all know 
more about the inner working of these tests. W. A. PARK. 

Manchester. 


Sir,—I was listening for anything that might be on the ether 
cn March 7th, and happened to pick up Rugby with an 880 turn 
slab coil in the aerial and a Daventry coil for reaction on a 
two-valve set detector and low frequency. I heard both 
stations absolutely clearly when the set was oscillating strongly 
with sufficient strength to work an Amplion Radiolux so that 
the American operatcr could be heard all over the room an: 
the Rugby operator all over the house. The tests were of an 
extremely interesting nature, as they lasted from about 1 p.m. 
tv about 5.30 p.m., and various newspaper representatives and 
P.O. engineers spoke on both sides. It was possible to hear 
every word distinctly, and often the speaker on this side would 
asx for a sentence to be repeated which I had heard perfectly. 
One of the P.O. engineers informed the American to whom he 
was speaking, in answer to the latter’s question, that it was im- 
possible for an ordinary listener to hear both sides of the cen- 
versation, although an American listener might hear his (the 
American’s) side, but not the English, and rice versa; this, of 
a is disproved by the results obtained by myself and other 
readers. 

[ can endorse “ W.E.P.’s”’ and “ T.F.B.’s ” statements ihat 
the receiver has to be oscillating to receive the telephony at 
all; also I found that when just oscillating the speech was 
distorted and unintelligible, though very loud, and that the 


_Teaction had to be brought right up to the aerial coil before the 


speech was clear; it was then not so loud, but it was quite 
encugh to work the loud-speaker. as stated. 

Are these peculiar effects due to the telephony transmitters 
making use of the side band system, as stated in the article 
in your issue of March 2rd, and as the carrier wave is sup- 
pressed, does this mean that an oscillating receiver does not 
interfere with other receivers in the reighbourhood which may 
he tuned to the same wavelength ? 

Tf this is so, why could not the B.B.C. programmes be trans- 
mitted on this system and thus obviate the oscillation nuisance ? 

Bucks. A. A.K. 


Sir,—On Sunday, February 28th, at 2 p.m., I was using a four- 
valve 1-v-2 tuned anode set, the nearest coils then at hand being 
Igianic 1,250 and 1,500, and these were plugged in aerial and 
anode sockets. Almost immediately ‘‘ Hallo, New York” was 
heard, and also the answer, perfectly clear on loud-speaker. 
Small adjustments were made and the set was kept in the oscil- 
lating condition and I settled down to log the Yankee speech. 
The names of varions gentlemen engaged at both ends were 
easily read, and questions asked by the Americans were splen- 
didly clear. This experience was repeated on March 7th with 
the above coils. The use of 500, 600. and 750 coils with 
the set just oscillating brings Rugby in with a crash, but it is 
blurred, and the New York signals are drowned by mush. Per- 
haps readers can shed some light on why the American signals 
can be heard with a 1,250 aerial coil tuned by 0.0005 condenser. 

Sittingbourne, Kent. C. BORNER. 


- 


Sir,—On Saturday night last, February 27th, using a detector 
and one-valve low-frequency receiver with Reinartz reaction, 
I happened to be* changing my coils, both aerial and re- 
action, when a voice could be distinctly heard at fairly loud 
strength, and in reply another, less loud and much less dis- 
tinct, engaged in ordinary conversation.’ It became obvious 
that it was a talk between England and New York, and I 
naturally put it down to the Rugby tests. Thesstrange thing 
to me is, however, that no coils whatever were necessary and 
that there were breaks in both circuits where the coils should 
have heen. How is this explained? 

It was learnt from the conversation that they were to carry 
en again next morning at 9.45 a.m., and on listening-in the 
American voice was quite distinct—in fact, it was distinctly 
amusing when it corrected the Englishman’s effort at pronoun- 
cing ‘‘ Arkansas.” Another curious point about the previous 
evening’s test was that apparently the Englishman was troubled 
by atmospherics, whereas there was not the slightest trace of 
them in my reception. C. W. S. WARELL. 

Cowes, 1.0.W. 


' Sit.—-I think the explanation of the fact that both Rugby 
and Long Island were heard on the same waveiength is that 
the Long Island operator’s remarks were picked up by the 
microphone at Rugby from a loud-speaker, which the operator 
was evidently using instead of ’phones. The abnormal strength 
of static on this occasion could be accounted for in the same 
way. 

In my opinion the remarks heard by your correspondents 
from the ‘' other side °” were merely a relay from Rugby. 

Dalston. E.8. FRED. L. D. JONES 

(2BND). 


—— ee o r 


Sir,--With reference to the three letters headed “ Rugby 
Telephony Tests”? in The Wireless World of March 3rd, I 
have heard these tests myself on Sundays on about 7,600 
metres or more, using only a single valve with autodyne reaction 
and an aerial 180 feet long. Both Rugby and New York came 
in quite clearly, and uearly every word was received perfectly 
during the tests from New York. 

It is surprising that it did not occur to any of your three 
correspondents that they were listening to a different system 
of modulation from that which they have ever heard before, and 
that there was, in the ordinary sense, no carrier wave whatever. 
Of course, it was there, but was modulated to the maximum, 
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and the voice of the operator controlled the whole output of 
the transmitter, so that when he was not speaking there was 
no radiation anj so no interference on New York, who was 
using the same wavelength and system. By this method duplex 
working is very simple. 

It will be found that to receive the speech clearly the set 
must be oscillating, and that only on one adjustment can the 
speech be received free from distortion; when this i» found 
the adjustment for New York will be found also. 

By this method of modulation the range of a telephone trans- 
mitter can be.increased enormously, and at the same fime that 
of the receiver. The quality of speech seems quite gocd, but 
I do not think it would be as pure as the usual method 1f it 
were used for the higher audio frequencies. 

It would be interesting to know the system of modulation 
used. The pure carrier wave can be heard when the operator 
presses a key and signals a short dash which means ` Not 
Received O.K.” 

After all the amount of ‘ phone” work that the amateur 
has done on 1,000 and 440 metres, why has this system not 
been heard before? It would appear that the professiona! has 
* put one across him” this time. 

As a consistent reader of The Wireless World since 1917, 
please allow me to take this opportunity of thanking you for 
the many fine articles you have published, and wishing you 
every success in the future. N. C. HARDMAN 

Cloughfold, near Manchester. (G 2P0). 


A QUESTION OF NOMENCLATURE. 


Sir, —May I be permitted to draw attention to an a 
error of nomenclature in Dr. Smith Rose’s article on “ Polaris- 
ation of Wireless Waves” (The Wireless World, Dec. 16th, 
1925, p. 159), especially since it has previously been made by 
Dr. Alexanderson (7'he Wireless World, Sept. 16th, 1925, 
p. 375)? 

In the above articles the plane of polarisation of a plane 
polarised beam is made to coincide with the plane of the 
electric vector (i.¢., plane of the electric field), whilst hitherto 
(since 1890) it has, throughout the field of optics and electro- 
magnetism, been taken to coincide with that of the magnetic 
rector, If a change is to be made, then it ought to be carried 
out by international agreement to ensure the widest publicity, 
otherwise we shall be laying ourselves open to considerable con- 
fusion and misinterpretation. 

The position can be fully understood when we investigate the 
history of the term “ plane of polarisation,’ which was defined 
over a century ago in the following way. If we have a beam 
of light reflected at a particular angle from a substance such 
as a glass slab the reflected beam is said to be polarised in the 
plane of incidence (t.e., the plane containing the incident ray 
and the normal to the reflecting surface). 

According to the older theories, light was due to a transverse 
vibration of some “light ’’ particle much in the same way as 
we have transverse vibration in a stretched string. Dynamical 
explanations of experimental results were given (with varying 
success) by Neumann, MacCullagh, Kirchhoff, Voigt. and by 
Ketteler, Boussinesq, Green, Kelvin, Lorenz and Rayleigh. The 
first group assumed that the light vector or direction of vibra- 
tion coincided with the plane of polarisation, whilst with the 
second group it was taken to be perpendicular. 

They obtained approximately the same end results by postu- 
lating different “ properties’ to the medium in which the vibra- 
tion took place and different * boundary conditions’? which had 
to be obeyed at the interface of two media. The long, and 
sometimes bitter, quarrel between these two schools was dis- 
solved with the advent of Clerk Maxwell's electromagnetic 
theory in 1865, and incidentally here it will be seen an enor- 
mous advantage of Maxwell's theory that no arbitrary boundary 
conditions have to be specified. 

Fresnel had developed a kinematical theory, or rather illus- 
tration, which was in agreement with experimental results, the 
main difficulty being the physical realisation of his postulates. 
In Fresnel’s theory the plane of polarisation was perpendicular 
to the plane of vibration, each perpendicular to the direction 
of propagation. 

With the arrival of Maxwell's theory the problem acquired 
a different meaning, f.e., is the action of light to be ascribed 
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to the electrical or to the (inseparable) magnetic oscillation? 
This problem was settled by a series of experiments begun in 
1890 by O. Wiener (Aun. der. Physik, Vol. 40, p. 203, 189) on 
the photographic action in stationary waves, who proved that 
it was the electrical component that caused the action, t.c., the 
plane of vibration in Fresnel’s theory must correspond to the 
electric vector, and hence the plane of polarisation must corre- 


spond to the magnetic vector. 
R W. EWART WILLIAMS. 
Wheatstone Laboratory, King’s College, Strand, W.C.2. 


Sir, —I am very much indebted to Mr. Williams for his timely 
letter on the laxity of our nomenclature in regard to polarised 
wireless waves; especially as 1 should be the last to wish to 
add to the number of misleading terms which already prevail 
in wireless hterature. It is only during the last year or two 
that we have been much concerned with the state of polarisation 
of wireless waves as used in practical communication, and it is 
probably not too late to put the matter on a sure foundation. 

Mr. Williams is, of course, perfectly correct in his definition 
of the term *“ plane of polarisation ’’ as derived from the his- 
tory of physical optics. I can remember going to some trouble 
to verify the exact meaning of the' term some two or three 
years ago when I first had to discriminate between wireless 
waves polarised in different planes. At that time I discovered 
that in the wireless profession it was customary to term as 
“vertically polarised ° the waves emitted from an ordinary ver- 
tical aerial, ¿.e., waves m which the electric force lies in a 
vertical plane. In one of my papers published in 1924 I tried 
to draw a compromise by designating such waves as “ normally 
polarised,” and waves in which the magnetic force is contained 
in a vertical plane were termed “abnormally polarised.” I 
found, however, that these expressions led to great confusion, 
and since then I am afraid I have simply fallen into lime with 
those who have gone before me; and Mr. Williams has himself 
discovered that I am not the only sinner in this respect. I have 
always tried, however, to make perfectly clear the meaning 
which I ascribed to the terms used; and I trust that Mr. Wil- 
liams will grant that in my article to which he refers, the 
directions of the forces in each type of wave are clearly ex- 
plained both in the text and the diagrams. 

I am well aware, however, that the mere citation of other 
defaulters will not assist us in correcting a mistake, and I trust 
that now the matter has been opened for discussion we may get 
the nomenclature put right once and for all. I am fairly con- 
vinced that unless some agreed decision is arrived at, there will 
be a certain amount of confusion of terms in the future of wire- 
less research. In anticipation of reaching some international 
agreement on the matter, as suggested by Mr. Williams, I should 
like to put forward two proposals for discussion. The first jis 
that the plane of polarisation should be referred to the electric 
vector instead of to the magnetic vector; while the second is 
that the definition of the plane of polarisation should be altered 
to be the plane containing the electric vector. The first proposal 
is based upon the idea that in an electromagnetic wave the 
electric force is more fundamental than the magnetic force, 
since the latter is merely the result of the motion of the. former. 
As an example illustrating this point, suppose that an observer 
of a wireless wave, instead of remaining stationary, moves 
along in the direction of the wave with the same velocity. To 
this observer, the magnetic force of the wave will not be per- 
ceptible, and in order to determine the state of polarisation of 
the wave reference would have to be made to the electric force. 
The second proposal has for its sole justification the fact that. 
if no objection is seen from the optical use of the terms, it will 
be more convenient to continue the use of the somewhat artificial 
meanings of the terms, as already employed among the wireless 
community. R. L. SMITH ROSE. 

National Physical Laboratory, Teddington. 


LIGHTSHIP TELEPHONY. 

Sir, —I wonder how many readers hear the lightships’ tele- 
phony on about 250 metres? 

They are mostly situated off Kent, and are all 30 miles or 
cver from my station, yet they are all tuned in at good loud- 
speaker strength on 2 valves (0-v-1). 
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Much interesting nautical information and amateur ‘‘ weather 
forecasts ’’ (often more accurate than the professicnal ones!) 
¿re also picked up. 

I can easily tunc them all in on 0-v-0 at R56. 

They call up Ramsgate at 8.20 a.m. and 5.20-6 p.m. to check 
their automatic call-up bells, which sound very like the B.B.C. 
tuning note. 

Those I have heard on the loud-speaker are :—Ramsgate P.O., 
The Tongue, The Gull, The Shipwash, The Kentish Knock, 
North Goodwins, South Goodwins, The Alert, and The Walton. 

Fhe best coils to use are A.T.I. 35, A.T.C. in series, 
T.A. 50, and reaction about 25-50. | 

I am not sure of the power used by the lightship transmitters, 


but if any of your readers could give məs any information I 


should be very grateful. 


RONALD C. HORSNELL. 
Burnham-on-Crouch, Essex. ; 


INTERFERENCE IN ST. JOHN’S WOOD. 


Sir,—I must thank you for your notice in Broadcast Brevities 
in The Wireles World of February 24th under the heading 
“Interference Ad Nauseam.” 

I have been trying for two years to track this down, even to 
the extent of walking the streets with a portable set endeavour- 
ing to locate the interference, but, thanks to the publicity given, 
I have been able to-day to get a test at the iocal sorting office, 


and have definitely located tk2 trouble, which no doubt will in. 


due course be attended to. 
I should also like to thank, through you, those local people 
who have helped me in my endeavours. 
Wishing your paper every success. 


St. John’s Wood, N W.8. R. WALDO EMERSON. 


CONDENSER DIALS. 


Sir.—With reference to the letter from Mr. Adshead in T'he 
Virelese World of February 17th, page 278, it might interest 
Mr, Adshead to know that the ‘‘ Colvern’’ selector is supplied 
with 0-100 dial, and with further reference to the subject of 
dial valnes, it is obvious that if we have a dial value readable 
in percentage, values are more relevant to capacity than degrees. 

If we express dial values in percentages, 64%, of a maximum 
capacity of, say, 0.0005 is quickly determinable as a relative 
quantity ; 70 degrees 45 minutes 12 seconds of arc, assumed as 
an exact reading of a position, is not readily converted into an 
equivalent capacity. 

We agree with Mr. Adshead’s remarks, but he would perhaps 
he surprised at the many letters we have to write explaining our 
reasons for using the percentage scale. At the same time, we 
do receive letters of compliment from advanced workers. 

The essential feature for exacting requirements, however, is 
not only a finely geared percentage scale, but also that the scale 
value is relative to the fine motion, also perfect insulation and 
screening, 

For short-wave work and all exacting requirements, perfect 
balance or exact tuning is usually a point equal to 1-1,000th 
part of the capacity employed, a position readily located and a 
readable valae with the Colvern selector. ed 

No doubt, eventually, all British dials will be marked 0-100, 
and of more than passing importance is the fact that the dial 
value should be readable relatively to the fine movement 
provided. F. E. COLLINSON, Managing Director, 

London, E.17. Collinson’s Precision Screw Co., Ltd. 


RAPID INDICATION OF BROADCASTING STATIONS. 


Sir,—Since the advent and development of broadcasting much 
has been heard and written about the difficulty of distinguish- 
mg one broadcasting station from another, a difficulty very 
often accentuated by dialectual differences, long intervals, and 
atmospherics. Towards its solution minds have even turned 
to the adoption of an ‘' international’ language. Apart from 
the great difficulty of coming to an understanding as te what 
that language should be—and getting people to learn that 
language—there will always be with us the problem of the vari- 
ous foreign accents, which will make even an international 
“nguage difficult to understand over the wireless. The bring- 
Ing into use of an international language for this purpose seems 

me a long way off, and, as there is unquestionably a great 
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need now for some simple method of announcing and indicating 
the various stations, I venture to put forward a scheme which, 
I feel, would meet the needs of listeners all over the world. 
Moreover, my scheme has the great advantage of being based 
on that which is already international, whilst at the same time 
is simple to understand, easy to adopt, inexpensive to install, 
and requires the minimum of trouble to operate. For its 
working it is essential that each broadcasting station be given 
a distinguishing number, which I think could be easily arranged 
by the International Radio Conference at Geneva—sentiment 
not playing a part here as it does in the question of adopting 
a language. Having given each station a number, a list of the 
respective numbers allocated to the various stations would be 
published by the wireless Press of the countries adopting the 
system. Then there only remains to be installed a simple and 
inexpensive electrical or mechanical device at the microphone— 
or other transmitting apparatus—of each station, so arranged as 
to strike the number allocated to that particular station. This 


_ device could be arranged to come into operation by the 


announcer pressing a button at thé end 9° 3n item, and to go 
on announcing the station’s number until ...e button was again 
pressed before the commencement of the next item, thereby’ 
giving the minimum of trouble in operation, whilst keeping 
listeners in touch with the station during an interval. To 
ascertain the station calling it is only necessary to count the 
strokes and consult the list. Again, the striking and counting 
of the strokes determining the station number would, of course, 
be made as simple as possible by adopting the following 
arrangement. Thus. supposing London, for example, was shown 
on the list as: Station 23, then the apparatus at the London 
microphone would give out two strokes, remain silent for a few 
seconds (say, 5 to 5 seconds), and then give out three strokes— 
indicating 25, This process could be repeated after a shor’ 
silent period of, say, 15 to 30 seconds, thus keeping listeners in 
touch all the time. Regarding the numbers, I am aware that 
a few numbers might be likely to cause confusion, such as 0, or 
3 and 33, say, and it might therefore be advisable to omit 
allocating such numbers, but, as there 1s practically no limit to 
the numbers which could be announced in the minimum of time, 
this need cause no difficulty whatsoever. 
Glasgow. A. A. SCHASCHKE. 


PLEA FOR SHORT-WAVE BROADCASTING. 


Sir,--May I second the request contained in the letter of 
Mr. E. H. Bysshe (Cape Town), published in your issue of 
February 17th, for the B.B.C. to transmit programmes on a 
short wavelength. From July to December last year (when I 
left the Canary Islands) the 64-metre transmission from KDKA 
(3,000 miles away) could be received here enjoyably any night 
from 11.15 GMT onwards, using a three-valve set (det. and 
2LF.). During the same period, and using a seven-valve 
receiver (3-1-3), reception of B.B.C. stations, including Daven. 
try, was always marred by heavy X’s and the eternal Morse. 
Reception of the Prince of Wales’ speech on the eve of Armis- 
tice Day was typical, as although signals were strong most 
of the speech was drowned out by X's. And yet an hour and 
a half later the announcer at KDKA was heard perfectly, as 
was the rest of KDKA’s programme. 

There must be thousands of Britishers residing outside the 
1,500-mile range of B.B.C. stations to whom the cust of a 
receiver suitable for receiving over this distance on the broad- 
cast wave band is prohibitive and not worth the expense in 
view of the reception obtained. A short-wave set—detector and 
one or two L.F.—is simple and inexpensive to construct, 
besides being economical iu upkeep. 

I agree with Mr. Bysshe that if money is required for short- 
wave transmissions by the B.B.C. (which I also think should 
not be the case) a large sum could be raised to be employed 
in this direction I thik all of us would be only too willing 
to contribute. It is very disheartening the way our home 
stations are received out here when an American station. more 
than twice the distance away can be picked up really worth 
listening to. 

The British Broadcasting Co., by tPansmitting programmes 
on a short wavelength, would do all Britishers overseas a much- 
needed service and keep them :much more in touch with the 
Mother Country. OVERSEAS. 

Canary Islands. 


A 53 


MARCH 17th, 1926. 


The following 
Specifications obtainable at the Patent Office, 25, Southampton Buildings, London, W.C.2, price 1j- each. 

this kind having a pair of diaphragms, 
each connected to its reed, the reeds and 
„thereby the diaphragms being vibrated 
in opposite directions by appropriate | 
electromagnetic means. | 


Application date: Sept. 26th, 1924. 

The Igranic Electric Company, Ltd.,. 
and W. K. Alford, described in the above 
patent specification a method of coupling 
two circuits together so that energy may 
be transmitted from one to the other, 
which comprises electrostatically coupling 
a capacitative device connected in one of 
the circuits and an inductance coil con- 
nected in the other, the inductance coil 
being separate and distinct from the 
aerial proper. 


"l 


Electrostatic aerial coors (Fig. 1). 
(Ne 244,841.) 


Fig. 1 shows an arrangement according 
to which the aerial circuit is coupled to 
the grid-filament circuit of the first valve 
of a radio receiving apparatus by the 
electrostatic coupling of a condenser 1 
having its plates respectively connected 
as shown to the aerial and the earth and 
an inductance coil 2 connected in the grid 
filament circuit, the inductance coil being 
located, as shown, in the electrostatic 
field between the plates. 


Electrostatic toneg anode arpas (Fig. 2). 


(No. 244,84 


The inductance coil may of course be 
tuned in any well-known,way. 
* Fig. 2 shows an arrangement in which 
two valves are coupled together electro- 
statically. The inductance coil 2 is con- 
nected in the plate circuit of the first 
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valve and is coupled to the grid circuit 
of the next valve by electrostatic coupling 
in the same way as is the inductance 
coil of Fig. 1. ! 

The small electrostatic coupling be- 
tween the plates 1 and coil 2 is sufficient 
to bring about the desired transfer of 
energy Írom the plate circuit of the first 


valve to the grid of the second valve. 


The plates may be of semi-circular form 
and may embrace any desired number of 


turns. 
ooo0o0 


Improved Aerial Insulator. 
(No. 244,961.) 
Application date: April 28th, 1925. 

It is found in practice that ordinary 
insulators gradually deteriorate in resist- 
ance owing to the deposit of dirt and soot 
on the surface thereof; and they also 
suffer temporary reduction in resistance 
from deposits of moisture. 


Improving aerial insulation. (No. 244,981.) 


In order to obviate such disadvantages 
Messrs. G. V. Dowding and K. D. 
Rogers have devised an insulator pro- 
vided with means for automatically rub- 
bing the surface of the body portion of 
the insulator to remove dust, moisture or 
other deposits thereon. 

The body of the insulator consists of a 
rod 1 of ebonite, porcelain or other suit- 
able insulating material having loosely 
fitted thereon a rotor 2 which comprises 
a hub portion 3 and inclined vanes 4 
which intercept air currents and thereb 
cause the hub portion to rotate on an 
slide along the body of the insulator. 

0000 


Loud ers. 
(No. 241,343.) 
Application date: August 28th, 1924. 
Mr. S. G. Brown describes in the above 
patent specification a loud-speaker of the 
type having a pair of diaphragms vibrated 
in opposite directions. | 
The invention consists in a device of 
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abstracts are prepared, with the permission of the Controller of H.M. Stationery Office, frem 


Reed type loud-speaker. (No. 241,343.) 


As shown, two corrugated diaphragms 
A, A' arranged face to face are secu 
at their centres to a pair of parallel reeds 
B, B’ actuated by electromagnets E, E' | 
on the pole-pieces of permanent magnets 
D, D!. The space between the dia- 
phragms has an- outlet K intoa socket N 


for a horn. 
oo0oo0oo0 


Construction of Grid Leaks and Anode 


Application date: January 12th, 1925. 


The invention described in Mr. M. 
Koopman’s above specification relates to 
a method of manufacture of grid leaks. 
anode resistances, etc., the method of 
construction being so arranged that the 
value of the resistance can be adjusted 
while connected to the measuring instru- 
ments. As shown the resistance consists 
of an ebonite tube D having screws 
driven into each end a flat E, ground 


A method of constructing grid leaks. 
(No. 244,284. 


along its entire length, the flat being 
smoothly polished and gréphite rubbe 
on, while the cartridge is connected into 
the electrical measuring circuit by means 
of spring clips. 

Having brought the cartridge to the 
required resistance it is placed within the 
tube B, a plug A having been previously 
driven in and a spring C inserted. | 

Another spring C, is now placed into 
the open end of tube B and the plug 4. 
driven in. 


à 
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A Neglected Accumulator. E 

, L hare an accumulator in which a coloured 
glass bead is included in the electro- 
lyte. When fully charged, this bead 
» floats on the top of the liquid, but 
gradually sinks to the bottom during 
the course of discharge. Latterly, 
I have noticed that this bead refuses 
lo rise to the top, no matter how long 
the charge I give the accumulator. 
! Can you suggest the cause and curc 
| thereof? S. B.S. 

è The glass bead in your accumulator 
rms a minature hydrometer, and is so 


¥eighted that acid of the correct density 


a fully charged accumulator just sup- 
s the bead and permits it to float on 
e surface, whilst as the acid density 
decreases in the course of normal dis- 
‘charge the bead slowly sinks, and when 
fit reaches the bottom the need of a visit 
fto the charging station is indicated. 
t During recharging the bead slowly rises 
„until it once more floats on the top, when 


J the electrolyte again reaches the correct 


specific gravity for a fully charged accu- 

: mulatop. If therefore the bead fails to 
teach the top after a prolonged charge 
it indicates that the acid is not of the 
correct density. .We suggest, therefore, 
that your electrolyte requires immediate 
Tenewal. In all probability you have not 
allowed the maker's usual instructions 
of renewing the electrolyte after the 
‘Finitial charge. 


oo0oo0oo0 


Uses of a Milliammeter. 


d have a milliammeter with a scele read- 
ing up to 50, and wish to connect it 
in circuit with my four-valve receiver 
a that it will at all times indicate 
the total plate current being taken by 
all four valves, and so give me un 
indication of the total drain on my 
H.T. battery. Can you tell me the 
moat suitable portion of the circuit in 
which to connect it? G. K.C. 
ų Tt is obvious that it must be connected 
2 circuit at a portion which is common 
to the plate circuits of all four valves, 
and the most suitable position is between 
the H.T. and L.T. batteries. You should 
eak the connections existing between 
HT. ~ and L.T.— and thus insert your 
Mmilliammeter between these two ter- 
Minals. Since in this position the wind- 
ings of the milliammeter will form an 
anpedance common to all four valves, it 
will be necessary to shunt it with a 
1 mfd. fixed condense in order to avoid 


any instability. The needle will then 
indicata the total current being drawn 
from the H.T. battery. 
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A Sensitive Arrangement of Two Valves. 
I wish to construct a two-valve receiver 
(O-v-1) designed mainly for loud- 
&peaker operation on the local and 
Daventry stations, and also for bring- 
ing in a large number of other 
stations on the phones. In order 
that the receiver may have a long 
` range it tw, 1 know, casential that 
reactton control be smooth, and for 
this purpose I am desirous of using 
capacity control of reaction. Will 
you, therefore, give me a suitable 
diagram ? J.L. R. 


We give in Fig. 1 a diagram which 
should meet your requirements. The 
aerial and reaction coils will be of the 
customary values, there being no neces- 
sity that they be mounted in a two-way 
coil holder unless it is especially desired. 
A suitable method of mounting consists 
of two single-coil mountings placed side 
by side. The H.F. choke may con- 
veniently consist of one of the commer- 
cial types designed to cover a wave band 
of from 200 to about 4,C00 metres, as 
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Each separate question must be accompanied 


tain greater range than with the more 
conventional type of “ swinging coil ” re- 
action control owing to the fact of it 
being possible to operate the receiver with 
the detector valve on the brink of oscilla- 
tion without instability, thereby causing 
the receiver to be in an exceptionally sen- 
sitive condition. Since the moving plates 
of both variable condensers are definitely 
at earth potential, hand capacity effects 
should be conspicuous by their absence. 
Another advantage which this type of 
receiver has over the more conventional 
tvpe is that one reaction setting holds 
good for a fairly wide band of wave- 
lengths, and adjustment of the degree of 
reaction has not a great effect on the 
tuning, as in the case of a moving coil. 
A minor advantage also is that the degree 
of reaction contrul can be calibrated on 
the dial of the reaction condenser. 
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Efficiency of an H.F. Choke. 


With regard to the choke used in the 

a circuit of a detector valve in 

einartz and similar circuits, ia it 

necessary that this choke be of high 
efficiency? M. B.C. 

-It will not usually be found that this 

choke requires to be of high efficiency. 


HT.+ 


ED CSZ 


Q+. 


= Fig 1.—A sensitive two-valve receiver. 


advertised in the various radio journals, 
those manufactured by Messrs. Lissen, 
Ltd., the Metro-Vick Supplies Co., Ltd., 
to mention two typical chokes, being con- 
veniently suitable. Using this circuit, 
reaction contro] will be found to be excep- 
tionally smooth, it being possible to ob- 


Jts only purpose is tò offer an impedance 
to the H.F. components of the current 
flowing in the anode circuit of the valve, 
so that this H.F. current is diverted from 
its normal path to earth via telephones 
and H.T. battery, and caused to take the 
alternative path to earth via reaction coil 
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and the reaction condenser, and it will be 
found that even a comparatively ineffi- 
cient choke will perform this office satis- 
factorily, thus enabling any of the com- 
mercial chokes upon the market to be 
used. This is in contradistinction to the 
case where the choke is required to func- 
tion in a choke coupled H.F. amplifier, 
where it will be found that it is neces- 
sary for the choke to be of high efficiency, 
such as this one referred to in the article 
on the Hartley receiver in our issue of 


January 27th, 1926. 
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Simplified Switching. 

I wish to build a three-valve receiver con- 
sisting of detector and two trans- 
former-coupled L.F. stayes, and, to 
incorporate the simplest possible 
switching, to use one, two, or three 
valves at will, I should like to have 
used a simple three-stud switch, but 
understand that tf this were done it 
would be impossible to uae separate 
H.T. supply to each valve. Can you 
tell me if this +8 80? T NAT. 

It is quite possible to use a simple three- 
stud switch to accomplish the switching 
you require and at the same time to use 
separate H.T. supply to each valve. We 
give the circuit in Fig. 2, and from this 
it will be seen that the connections are 
exceptionally simple, calling for no com- 
plications in wiring, a fact which in itself 
should do a great deal towards eliminat- 
ing that form of distortion always to be 
found in an amplifier where considerable 
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this readers are referred to the article 
entitled ‘‘ Music Without Muffling,”’ pub- 
lished in our February 10th issue. It 
should be pointed out that in this circuit 
equal results may be obtained by connect- 
ing the low potential side of the telephones 
to L.T.+ as shown, or to an auxiliary 
earth connection as shown in dotted lines. 
Exactly the same results are obtained, of 
course, by connecting the low potential 
side of the telephones to the normal earth 
terminal of the receiver. An additional, 
and by no means the least, advantage of 
this arrangement is that the windings of 
telephones or loud-speaker are protected by 
reason of the fact that the steady anode 
current is prevented from flowing through 
them. . 
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Impedance or Ratio? 

I have been using a high impedance de- 
tector valve followed by a 2 to 1 ratio 
transformer of .foretgn manufacture. 
Recently I substituted a 6 to 1 trans- 
former of well-known make in order 
to get greater amplificution at some 
aacrifice of quality. To my sur- 
prise, not only was volume increased, 
but quality was improved. Nurely 
this contradicts your oft-repeated ad- 
vic to use a low ratio tranaformer 
following a high impedance valve? 

PPE. 


It is perhaps misleading to state that 
a high impedance valve should be always 
followed by a transformer of low ratio; 
Actually it would be better to state that 


H.T. + 
H.T. + 
H.T.+ 


or { 
Imfd aie 


Fig. 2.—A simplified switching arrangement 


extraneous capacity effects are introduced 
by complicated switching. It should be 
pointed out that by using this method of 
connection not the slightest volume is lost, 
whilst at the same time the advantage is 
secured that, if desired, the loud-speaker 
may be operated at a cansiderable distance 
from the receiver with only a single-wire 
extension instead of the more customary 
donble-wire extension. For particulars of 
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a high impedance valve should always 
be followed by a transformer having a 
primary of high inductance value, so that 
the impedance connected in the anode 
circuit of the valve was greater than its 
internal impedance. Now since reasons 
of design and mechanical construction 
usually necessitate that a transformer of 
high primary inductance should have a 
low ratio, it is correct in the case of all 
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reputable transformers to state that a` 


high impedance valve should be followed 
by a low ratio transformer. The ex- 
planation of your results is in all proba- 
hility that the primary of your good 6 
to 1 transformer has actually a greater 
inductance value than the primary of 
your 2 to 1 transformer, which from ex- 
perience we can very well believe to be 
the case. 
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Ratio of Distance to Signal Strength. 


Js it correct to assume that tf with a 
given receiver siluated at, say, 10 
miles from a broadcasting station l 
get a certain given signal strength 
which we will call xz, L should get 
exactly half this signal strength tf 
the receiver were moved to a distance 
of 20 miles from the same. station? 
' It is assumed, of courae, that dimen- 
sions and position of aerial, locel 
screcning, etc., are identical in boih 
cazes, and that the same siqnel 
strength 1s being radiated from the 
local station in both casca, and that 
the time of day 18 identical 

T. A.C. 


This assumption would be true only if 
the strength of signals reeeived from a 
broadcasting station varied inversely with 
the distance. Actually, the strength of 
signals received theoretically varies in- 
versely as the square of the distance, and 
so you could expect to receive signals 


x x 
having a strength of — instead of —, as 


you assume. It should be pointed out 
that this is only applicable to compara- 
tively short distances, where we are only 
concerned with reception of the wave radi- 
ated direct from the transmitting station. 
At greater distances there are various 
other factors such as reflections from the 
Heaviside layer which must be taken into 
account, so that by removing a receiver 
further from a given transmitting station 
it might happen that actually stronger 
signals were heard in the headphones. 
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BROADCASTING THE BUDGET. 


S we write, the question as to whethèr or not the 
A Budget speech will be broadcast remains un- 

decided, r 
expressed on the subject. If we are asked 
opinion is as to the advisability or 
otherwise of broadcasting Parlia- 
mentary proceedings, we should 


what our 
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ultimately lead to regular or even frequent transmissions 
of the kind. We should, in fact, welcome Parliamentary 
broadcasting if carried out very occasionally and in 
special circumstances such as the present instance, where 
public interest is so great, in view of the novelty, as 
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anything in the nature of regular 


By H. F. Smith. 


the listening public must 
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well be raised against the principle 
of broadcasting the proceedings 
of the House as a regular programme feature. 

When, however, a special occasion arises, as, for in- 
stance, in the case of the Budget speech, the matter might 
well be viewed somewhat differently. There are millions 
who may never have the opportunity of listening in the 
galleries on such an occasion, and from the point of view 
of national education such an exception might well be 
made without the creation of a precedent which would 
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needed place in the fabric of 
broadcasting. Such an organisa- 
tion can act as the mouthpiece of the listening public, and 
can express their views and wishes to the authorities re- 
sponsible for control of the service, and, working as it 
does in close harmony with the Radio Society of Great 
Britain, there is no question of conflicting interests. 
The success and the utility of such an organisation 
are directly proportional to its membership, and it 
is, therefore, of supreme importance that the Wire- 
ATF 


Wireless = # -- 


436 


less League, 
should maintain and augment its already large 
membership. Because we believe that such an organi- 
sation is necessary and valuable, we have arranged 
with the Council of the Wireless League to assist 
them in publicity and in furthering the, interests of 
the League generally. In the present issue of The Wire: 
fess World is incorporated the first of a section to he 
known as ‘ The Listener,” constituting the Journal of the 
Wireless League. After the present issue a similar sec- 
tion will be placed at the disposal of the League in the 
first issue in May, and thereafter with the first number 
cach month. In the pages of ‘* The Listener’? will appear 
news items and announcements regarding the activities of 
the League. 

We wish to make it quite clear to our sanders that the 
inclusion of this section, entitled ‘ The Listener,’’ in 
The Wireless World does not in any way constitute The 


Wireless World the official organ of the Wireless League. | 


We shall at all times regard ourselves as entirely free 
to offer helpful criticism, should occasion arise, on the 
policy or general activities of the Teague. In matters 
concerning the League, as well as in every branch of 
wireless activity, the complete independence of The Wire- 
less World will always be regarded as an integral part 
of our editorial policy. 
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THE BROADCAST COMMISSIONERS. 


| HE points raised in our Editorial of last week 
concerning the qualifications for the new commis- 
sioners recommended by the Broadcasting Com- 
mittee have been taken up in several quarters, and strong 
support 1s given to the view which we expressed that the 
remuneration likely to be authorised for the new commis- 
sioners would be inadequate to secure the services of men 
of the qualifications stipulated in the Broadcast Report, 
if such commissioners, to be eligible for appointment, 
had to be entirely. free of all other commitments. Men 
of such calibre are not to be found in idleness, ready to 
take on such a new task, but rather they would be men 
busily engaged in affairs whose ability had placed them 
in such a position that the maximum remuneration to 
which they would be entitled, if appointed as broadcast- 
ing Commissioners, would not tempt them to give up their 
present commitments. 

We are of the opinion that a definite mistake has been 
made in recommending that the commissioners should be 
men and women unhampered by commitments, because 
we believe that persons intimately concerned in the success 
of the broadcasting service are those most likely to take 
an active and energetic interest in furthering the interests 
of broadcasting. No doubt a Commission composed of 
persons not disinterested would result in a certain amount 
of conflict of opinion, but careful selection of the commis- 
sioners so that no one interest would be disproportionatelvy 
represented] would serve the purpose of maintaining 
the requisite balance, whilst a totally disinterested chair- 
man, adequately remunerated, would ensure that no 
special advantage was gained, cither directly or indirectly, 
by any particular interest through having direct represen- 
tation on the Commission. 
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if it is to fulfil its purpose adequately, 
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| RUGBY TELEPHONY. 
M e letters have been received from readers re- 


specting the recent telephony tests across the 

Atlantic, carried out between the new Rugby 
station telephony transmitter and New York. Some of 
these letters have been published, since they contained 
interesting accounts of the reception of these transmis- 
sions. We would point out, however, that several letters 
which reached us did not receive publication for the 
reason that they flagrantly contravened the Post Office 


‘regulations respecting the use of a wireless receiver. It 


is expressly stated that the licensee of a wireless receiver 
must not make known anything which comes to his know- 
ledge through the interception of trafic between stations. 
Those persons, therefore, who disclose the nature of the 
conversations carried on between Rugby and New York 
are transgressing the regulations under which their re- 
ceivers are licensed. In the early days before broad- 
casting, when only- Morse transmissions were available to 
listen to, the importance of this regulation was certainly 
fully recognised, but to-day, when so much broadcast 
telephony is available for common reception, it is, per- 
haps, not unnatural that the mistake should be made 
of regarding the telephony experiments from Rugby in the 
same class as broadcasting It is well, however, that this 
mistake should be pointed out promptly. It would most 
certainly discount the value, from a commercial point of 
view, of wireless telephony as a means of intercommuni- 
cation unless the rule were most rigidly enforced that any- 
thing overheard should be treated with the strictest confi 
dence. Our view would be that the Postmaster-General 
would be fully justified in taking any action in his pewer 
to put a stop to any contravention of these regulations. 


| A WIRELESS BALLOT. 


PAGE in the advertisement section of ‘the present 
issue 1s devoted to a Wireless Ballot Competition, 
which may be of interest to many readers. ‘The 
competition is to arrange the contents of the issue in order 
of popularity, and prizes are to be awarded to those whose 
entries most nearly coincide with the popular vote. An 
additional vote is required, giving the section which is 


most appreciated by each entrant for the competition. 
o0o00 


BROADCASTING PHOTOGRAPHS. * 


N this issue we are able to publish the first detailed 
account of apparatus which provides a practical and 
simple solution to the problem of the transmission of 

photographs by wireless. The apparatus has been de- 
veloped by Mr. Thorne Baker, whose earliér work in this 
connection is already well known. We have been fortu- 
nate in having had the opportunity of carrying out 
actual tests of the efficiency of the apparatus between two 
experimental stations of Zhe Wireless World in London 
through the courtesy of Mr. Thorne Baker. The appara- 
tus has been developed to a state where it is now avail- 
able for use for transmission of pictures from a broad- 
casting station, when the pictures can be received with 
comparatively inexpensive apparatus suitable for adding 
to existing wireless receivers. We anticipate that very 
shortly the broadcast transmission of pictures in thir 
country will have become a matter of common occurrence. 
25 
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Wireless Phototelegraphy as a Public Service. 


“(1 EEING by wireless’’ is at frequent intervals 
made a headline in our daily press. The intro- 
duction of broadcasting marked the practical 

application of steady progress and matured development, 

mand speech transmission by wireless suddenly appearing 
ās a public service led many who do not follow the con- 
stant evolution of science-to wildly speculate, by forecast- 
ming, that wireless television is but next in sequence to 
broadcasting. There is no indication yet that the trans- 
mission of moving pictures is nearing perfection. In 
fact, although a good deal of spade work is being carried 
put, no evidence is to be found of any definite step for- 

Ward having been made towards the achievement of tele- 

An inyention which is to embody many branches 

3 science is not the outcome of spontaneous thought, but 

sa slow building-up process following a definite line of 

de levelopment. 


ision. 


A Step Towards Television ? 


“The transmission of pictures by wire or wireless is a 
stepping-stone, in its effect, to the accomplishment of 
élevision, but in the methods adopted the one is in no 
way telated to the other. In sending a moving picture 
even small dimensions, say rin. square, that picture 
“rouse be analysed probably into goo parts, and the light 
‘intensity Or colour of each one of these parts must be 
Communicated to the distant station with the rapidity of 
16 times a second if a clear image is to be maintained. 


~ 


Thus, in an endeavour to devise a system of television by 
drawing from the storehouse of scientific achievement as 
it.is to-day, the inventor is faced with the problem of 
devising apparatus capable of transmitting 14,400 
messages a second in order to obtain a picture just tin. 
square. 

A very different story is the transmission of a stationary 
picture such as a drawing or photograph. Here the 
speed of transmission is less important, and is. only 
governed in its relationship to cost or the time that the 
transmitting apparatus is monopolised in reproducing the 
picture. _ Several workers have developed successful 
systems of telephotography, and mention might be made 
of M. Belin, the American Telephone & Telegraph Co., 
Roe n: Ranger, of the Marconi Company, and T. Thorne 
Baker. It is to Mr. Thorne Baker that credit is due for 
developing a remarkably simple instrument capable of 
being used in conjunction with wireless transmitting and 
receiving apparatus and by means of which almost perfect 
pictures of useful size can be communicated in a reason- 
ably short time. 


Outline of the Process. 


The system in brief consists of the re-photographing of 
the picture on to a piece of copper foil so that the copper 
surface is left clean for those parts of the picture repre- 
senting shadow, whilst the high lights are marked by a 
deposit of a non-conducting film. The copper plate is 
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Broadcasting Photographs.— 
then bent round the face of a cylinder, which is slowly 


traversed in the same way as the needle of a phonograph - 


recorder traverses the surface of a cylindrical record. 
The needle in this instance makes an intermittent contact 
with the copper, the circuit being broken for the high 
lights and made at those portions representing deep 
shadow. N 

The fluctuating potentials thus obtained are applied 
between a platinum point and a cylinder wrapped with a 
chemically treated ‘paper, the cylinder being exactly 
synchronised in its rotation with that of the transmitter. 


The chemical solution is decomposed under the action of ` 


the current, producing a dark blue compound, so that 


‘whenever the circuit is completed at the transmitter by 


virtue of the needle passing over a ‘‘ dark °; portion of 
the picture a mark appears on the cylinder at 'the receiver. 


|] 


THE TRANSMITTER. A copper plate bearing the image is 
secured to the face of the cylinder, which, revolving under the 
needle, causes interruptions in the path of the current passing 
between the insulated carriage and the cylinder, the picture being 
recogied with a hard non-conducting gum The stylus is propelled 
across the picture by a knife-edged wheel travelling in a screw 
thread. Shown in detail is the arm carrying the needle ; a tension 
spring adjustment provides the necessary critical pressure. 
This simple arrangement requires elaboration, and it is 
the refinements which have been introduced that rendér 
the system essentially a practical one and wherein its 


merit lies. 
Making the Copper Plate. 


The markings on the copper plate of the transmitter 
can be seen in an accompanying illustration. The image 
is not just a simple one in which the insulating material 
adheres in places and not in others merely according to 
light and shade, but will be seen to be composed of a 
number of transverse lines. The high lights consist of 
wide black lines with very narrow spaces between them, 
whilst those parts which are to appear black in the finished 
image consist of wide white lines separated by thin 
black spaces. 
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This ‘screen ” is pended A ; s) 
object ee a PASIR of the object) t 
lined screen placed just in front of the plate. _ Te ser ree 
is covered with opaque ‘lines ruled with mechanic Te g 
to the thickness of the lines, similar to: the 1 
ployed in making printers’ blocks, although in 
instance the screen is ruled into squares.. 
plate, after being ‘polished, is sensitised with a soluti 
of gum containing ammonium dichromate, and the pl 
is gently heated to dry the film. The action of Ugh 
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so by washing, the parts not changed = 
dissolved away. _ After drying and, neha 
ing to harden the surface, the copper plate is 
round the brass cylinder of the transmitting in ins strume 
the ends being secured together with a strip of g mummies 
paper or metal clip. - ~ “oe 

The mechanical details of the transmitting m 1act ne nec 
be readily gathered from the drawings, Ta De se 
that a needle point, actually a gramophone ne needle, 
up in an adjustable spring holder making ae suital 
to the face of the cylinder .The needle a 


to a carriage which bears a knife-edged w 
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Broadcasting Photographs.— 

in a fine thread on an exten- 
sion of the spindle of the 
cylinder. The needle is 
thus advanced across the 
copper plate as the spindle 
turns, moving on by a dis- 
tance equal to the pitch of 
the thread at each revolution. 


Synchronisation. 

A novel feature in the de- 
sign is the device employed 
for ensuring that the cylin- 
der shall revolve at definite 


speed, for it is obvious that | 
if the transmitting and re-. 


ceiving cylinders were not 
perfectly synchronised a dis- 
torted picture would be pro- 
duced. A gramophone motor 
with the usual speed control 
revolves the cylinder, the 
drive being provided through 
a slipping clutch. A steel 
rod projects from the spindle 
and engages on a catch 
which arrests the cylinder in 
its rotation, though it can be 
released by the action of an 
electromagnet. The electro- 
magnet is energised at defi- 
nite intervals of time from a 
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TRANSMITTING PICTURES. 
is shown with a low power valve transmitter. 


metres with an input 


Here the transmitting Instrument 


Working on 90 


about 10 watts, pictures were transmitted 
over a distance of ten miles, though 
may be normally taken as approximately eq 


e range of transmission 
to the telegraphic 


range of the set. 


battery supply controlled by means of a swinging pendu- 
lum fitted with contacts to make and break the circuit. 
The pendulum is timed to beat seconds, while the 


ants 


THE SYNCHRONISING DEVICE. The electromagnet arrests 


the rotation of the 


der for a brief interval at every revolution. 


The trigger eee at regular second Intervals, the time being 
accurately m tained by a swinging pendulum fitted with contacts 
for breaking the circuit. 


3 


by distorting the image from 
a rectangular shape to a 
parallelogram. It is advis- 
able, also, that the trans- 
mitter and receiving pendu- 
lums -should) make circuit 
simultaneously, or otherwise 


the received picture will 
overlap the join in the 
paper. 


In practice there is no 
great difficulty in adjusting 
a pendulum to keep exceed- 
ingly accurate time for the 
duration of the transmission 
of the picture, whilst a 


459 


gramophone motor is ad- 
justed to rotate the cylinder 
once in roughly just under 
one second. It will be seen, 
therefore, that the rotation 
of the cylinder is stopped for 
a very brief moment at every 
revolution and is released at 
definite one-second intervals. 
Damage to the clockwork, 
which might be occasioned 


“by the sudden stopping, is 


prevented by the slipping 
clutch. : 
Receiving equipments are 
controlled in the same 
manner by accurately timed 
pendulums, and discrepan- 
cies in pendulum adjustment 
between transmitter and re- 


ceiver would be evidenced 
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BY PENDULUM. 
Interrupted currents 
at regular second 
intervals are ob- 
tained for controlling 
the trigger equip- 
ment which ensures 
transmitting and 


the 


that 

recording cylinders revolve at 

a constant rate of one revolution 
a second. 


black line on the starting edge of the transmitting plate 
will indicate where the image will appear with regard 
to the join in the paper at the receiver, so that 


adjustment can be made 


cceded with. 


before reception is pro- 


A modification to the pendulum method consists of 


intermeshing one of the pin 


ions of the clockwork motor 


with a clock movement controlled by means of a balance 


wheel. 


- 


Recording the Picture. 


The receiving instrument 


is identical with the trans- 


mitter except that a blunt-ended platinum stylus replaces 


the sharp steel needle of the 


In place of the 
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transmitter. 
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WIRELESS TELEPHOTOGRAPHS.—Two of the wireless— | 


copper plate is the moist chemically treated paper. 

A solution is prepared by mixing starch paste with 
potassium iodide, into which the moderately absorbent 
paper is immersed and dried off to a just damp condition 
by pressure between blotting paper. The paper is held 
in position by a clip proviđed for the purpose. A current 
of one milliampere through the wet paper will produce a 
deep blue image, due to the release of iodine at the posi- 
tive pole, which, of course, must be the platinum stylus. 
The blue compound is produced by the reaction of the 
iodine with the starch, and only retains its deep colour 
so long as the paper remains wet. On drying out the 
image loses some of its richness by turning to a light 
brown. i 

By connecting together a transmitting instrument with 
its copper plate and a receiver with its starch iodide 
paper through a pair of leads, in one of which a battery 
is connected, a system of telegraphic picture transmission 
is established. P 


Wireless Phototelegraphy. 


To apply the Thorne Baker apparatus, making use of 
a wireless link between the transmitting and receiving 
stations, one is faced first with the problem of controlling 
the transmitter in accordance with the circuit interruptions 
produced by the needle travelling over the copper plate 
carrying the image. Next, the wave trains at the receiv- 
ing station must be suitably amplified to cause rectified 
current of sufficient value to pass between the recording 
stylus and the cylinder carrying the starch iodide paper. 
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_ Interrupting the Grid Circuit. 

The’ simplest method of interrupting the wave trains 
at the transmitter consists of connecting the needle and 
copper plate on the earth side of the grid leak in the 
same manner as a key is often connected for telegraphic 
signalling. Thus, on ‘the dark parts of the image, which 
is a negative, the grid circuit becomes broken and oscilla- 
tion ceases, whilst where the copper is exposed oscillation 
is setup. The duration of the wave trains depends upon 
the width of the gap of exposed copper between the suc- 
cessive cross lines produced by the screen, and where a 


full black image is to be formed one finds that the screen 


lines are practically removed, leaving a clean copper sur- 
face, the half lights producing short wave trains equal 
in duration to the intervals between them. 

This method of breaking the grid circuit, although 
quite practical and was successfully used in actual trans- 
missions carried out by Zhe Wireless World through the 
courtesy of Mr. Thorne Baker, is not the most satisfactory, 
as many transmitting amateurs. will agree who have ex- 
perimented with grid leak keying, and particularly on 
short wavelengths. No arrangement ordinarily used for 
telephonic modulation can be adopted, for it will be seen 
that the note-frequency is constant, and we are only 
concerned with the duration of the wave trains. 

An improved arrangement consisted of connecting the 
filament and plate of a valve in series with the high 
tension supply and causing the revolving cylinder to 
interrupt the grid filament connection in the manner of 
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Broadcasting Photographs.— 
the series valve sometimes used in high-speed telegraphic 
work. 


Modifications Necessary at the Receiver. 


As to the receiver, which may primarily comprise a 
detector and one or two note magnifying valves, it is, 
of course, essential to use reaction or a separate oscillator 
to convert the wave trains to an audible note. It may be 
pointed out that nothing would be heard in a pair of 
telephones unless the receiver were in an oscillating con- 
dition and adjusted to heterodyne the incoming signal, 


and for L.F. amplification to be effective the oscillator or 


reaction coupling must be adjusted to produce a beat note. 

The fluctuating current output after L.F. amplification 
can be applied to the receiving cylinder by connecting the 
stylus in the plate circuit and applying sufficient negative 
grid bias to the last valve to cut off any constant current 
flow through the valve when no signal is being received. 
Such an arrangement, in effect, is operating the valve as 
an anode rectifier, and a better system is to transformer 


. couple an additional valve provided with’a leaky grid 


condenser, so that the alternating note-frequency currents 
are suitably rectified. It should be explained that only 
unidirectional currents have the effect of bringing about 
chemical reaction in the paper. 


Sending Pictures by Wireless. 


‘In tests carried out to determine the most suitable 
methods of transmission and reception pictures were 
transmitted over a distance of about 10 miles on 
a wavetength of go metres with an input at the trans- 
mitter of 10 watts. The originals measure sin. x 4in., 
and the time taken for sending a picture was about six 
minutes. The image when dry is, of course, in brown, 
and the contrast not quite so good as in the copies repro- 
duced here in black and white. The vertical lines are 
produced by the recording stylus, whilst the transverse 
‘“ wavy ’’ effect is accentuafed by the action of the screen 
used in the process of making the printer’s blocks. 
Experiments have been conducted by the author to 
investigate the suitability of the system for the transmis- 
sion of line drawings. Here no difficulty arises, and it is 
probable that pictures in black and white line preceded 
the development of methods applicable to the reproduc- 
tion of photographs in half-tone. The copper plate for 
line drawing transmission is prepared by photographing 
on to the gum-dichromate treated copper, and the ruled 
screen used for half-tone pictures is dispensed with. The 
line thickness should not be less than about 1/25th of an 
inch, and a moderately thick line is recommended to com- 
pensate for small errors in synchronisation and the very 
slight smudging effect produced on the recorder due to 
the dampness of the paper and the prolonging of the 
chemical action for a brief interval of time after the 
current ceases. . | | | 7 Aes. 
The experiments so far conducted show conclusively 
that’ pictures can, by methods not unduly inconvenient, be 
transmitted between wireless stations with a satisfactory 
degree of definition to render the system of immediate 
general utility. l 
The receiving instruments which are shown in this 
article were manufactured by Messrs. W. Watson and 
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THE IMAGE AS PREPARED FOR THE TRANSMITTER. 


The cross-lines, produced by photographing through a ruled 
screen, are composed of a hard non-conducting film. 


Sons, Ltd. They are inexpensive to produce, and the 
operating skill necessary is as easily acquired as the ability 
to manipulate a gramophone. i 


Illustrating the Broadcast Programmes. 


Nothing should now stand in the way of introducing 
picture transmission to our broadcasting service, for, as 
far as reception is concerned, a good image could 
undoubtedly be obtained within 20 miles of a broad- 
casting station with a detector valve and one-note mag- 
nifier, by replacing the telephones with the recorder and 
increasing the negative bias on the note magnifier. 

The addition of a low-frequency rectifying valve 
would, of course increase the range of reception and give 
a much brighter picture. At the broadcasting station the 
special controlling equipment recommended in this article 
is not entirely necessary, and the writer would suggest a 
form of valve-operated hummer placed in front of the 
microphone and controlled by the revolving copper plate, 
an arrangement carrying with it the advantage that pic- 
ture reception can be accomplished without the need for 
heterodyning. F. H. H 


A 23 


442 


MARCH 24th, 1926. 


A Section Devoted to New Ideas and Practical Devices. 


COIL FORMER. 

An undesirable feature of many 
types of -low-loss coils is that the 
cross-section of the coil is not circu- 
lar. A coil with very low losses and 
of circular cross-section can be built 
up by the following method : 

The former is cut, as indicated in 
the diagram, from thin ebonite or 
paxolin tube, the waste pieces being 
retained. To wind the coil the 
former is slipped over a cylindrical 
piece of wood or other convenient 
support, and the coil is wound with 
the waste pieces inserted between the 
slots. When the coil is finished the 
former is slid over the cylinder and 
the waste pieces removed, leaving a 
perfectly cylindrical coil with only a 
small amount of insulative material 
in the supports. A further advan- 
tage of this method is that the rather 
fragile former is prevented from sag- 
ging in the middle under the pressure 
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Low-loss former used in the construction 
of cylindrical coils. 
exerted during the process of wind- 
ing... B. S. 
oo0oo0oo 

DRILLING POLISHED EBONITE. 

It is often difficult to avoid scratch- 
ing the surface of polished ebonite 
during the process of drilling, and if 
the panel has been marked out and 
drilled through from the hack the 
hole is apt to break out on the 
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polished front, thus spoiling the ap- 
pearance of the panel. If the panel 
is placed with the polished side 
downwards on a pad of thick blot- 
ting paper this trouble will be entirely 
obviated. If possible, the panel 
should be clamped down to the pad 
with strips of wood screwed at each 
end to the bench.—F. O. 
0000 
LIGHTNING ARRESTER. 

The lightning arrester illustrated 
in the diagram is constructed with 
two telephone-type terminals mounted 


Spark gap lightning arrester. 


on a small ebonite base. The holes 
in the terminals are drilled out to 
approximately din. diameter in order 
that an ebonite rod yin. diameter 
may be inserted, together with two 
pen-nibs. The points of the nibs 
face each other, thus forming a spark 
gap, and the distance may be ad- 
adjusted to suit any given conditions. 
The aerial and earth conncctions to 
the terminals may be made to solder- 
ing tags fitted underneath the base. 
—A. E. W. 
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VALVES FOR IDEAS. 


Readers are invited to submit brief 

details, with rough sketches, where neces- 

sary, of devices of experimental interest 

for inclusion in this section. A re- 

ceiving valve will be despatched to every 

reader whose idea is accepted for 
publication. 


Letters should be addressed to the Edt‘or, “ Wire- 
less World and Radio Review,’ Dorsct House, 
Tudor St., London, E.C.4, and marked " Ideas.” 


VOLTMETER HINT. 

In order to increase the range of a 
voltmeter, it is necessary to connect 
a resistance of suitable value in series. 
An ordinary potentiometer of the 
Wire-wound type is very suitable for 
this purpose, and is & component 
which most amateurs possess. By 
this means it 1s possible to use a low 
range filament voltmeter*for measur- 
ing the voltage of the H.T. battery. 
the correct value of resistance being 
found by a series of experiments with 
batteries of known voltage. or by 
comparison with another instrument. 
—F. W. L. 
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IMPROVED DOUBLE-THROW 
SWITC 


The ordinary double-pole change- 
over switch requires a considerable 
amount of space in a receiver to allow 
for the movement of the switch 
blades when changing from one post- 
tion to the other. | 

The diagram shows how a switch 
of this type may be modified to oper- 
ate with a limited movement. A 


movement. 


horizontal switch blade is soldered at 
right angles to the lower ends of each 
of the original switch blades which 
then serve as the operating handle of 
the switch. By this means the switch 
may be conveniently mounted behind 
the receiver panel and operated from 
the front of the panel by the original 


switch blades projecting through 
vertical slots in the panel.—R. N. 
28 


HIRE PURCHASE. 


Messrs. Taylor & Co. Ltd., 

49/53, Sussex Place, South 
Kensington, S.W.7. (near 
South Kensington 


a Station), are prepared to 


arrange for the sale of 
A.J.S. Receivers and 
Loud Speakers on casy 


payments. 


THE WIRELESS WORLD 


LO 


One Dial 


A Loud Speaker Receiver 


complete £13:18:6 


Loud Speaker Receiver whose performance 
will delight the enthusiastic amateur, and 
one that is so convenient and easy to handle 


that it may be used by most of the household. 
The quality of reproduction is so exceptional that it 
could well be taken as a standard of perfection by 
those who construct sets of their own. | 

The cabinet is Mahogany and of beautiful design, 
Valves, etc., being enclosed but instantly accessible 
by raising the top ofthe cabirret. 

The range for loud speaker reception under normal 
conditions is 25 miles from ordinary B.B.C. Stations, 
and roo miles from High Power Station. 


SPECIFICATION OF COMPLETE INSTALLATION. 
Cabinet Receiver, 2-Valve Type “Z” as iHustrated. 
1 A.J.S. Junior Loud Speaker. 
r Accumulator, A.J.S. Lucas “ Milam” 2 volt 50 amp. (actual). 
2 Valves A.J.S. Mullard 2 volt Dull Emitter. 
2 50 volt H.T. Batteries 
x each A.J.S. Coils, » 45 at and go to cover 235-350 metres. 
1 Set of connecting 
x Coil (100 ft. Aerial Wire, opper te g Bovec). 
2 Shell Insulators, in, Letin 
Price of Receiver £8: 2:6. “Peio complete £13 : 18: 6. 
oly prices include Royalties. 


A. J. STEVENS & CO. (1914) LTD., 
RADIO BRANCH - 


Telephone : 1748 (7 lines). 
LONDON SHOWROOMS: 


Telephone: Regent 7161-2. 


Telephone: Douglas 3449. 


tA 


WOLVERHAMPTON. 
Telegrams: ‘‘ Reception, Wolverhampton.” 
132/124, Charing Cross Road, 
Telegrams : : ““Ajayessco, Westcent, London.” 


, Glasgow. 
GLASGOW SHOWROOM: 222, St. George's Road, Glasgow, WW, Mar 25/26 


ISSUED BY THE PUBLICITY DEPT. A.J.S. 


ADVERTISEMENTS. 


One Switch 


Advertisements for “ The Wireless World ” are only accepted from firms we believe to be thoroughly reliable. 
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CHARACTER 


Character peeps out at you 

| in many ways. The head, 

on London's Em ar the line st a a ’s jaw 

nkment — the gener. te 701° 

eee Ae ye Shara ter” And mo 

ar inane. things have character writ- 

aap br ten. on them for all to see. 

Just character . Look at the monolith stand- 

l ing on London’s Embank- 
ment—the quaintly etched ` 

cuneiform will immediately 

carry your mind to Cleo- 

patra and the glories of old 

Egypt. Just character. 

CLEARTRON valves have 

a character all their own. 

You cannot class them as 

ordinary ; there is no valve 

which quite comes up to 

the CLEARTRON stand- 

ard. You know that their 

manifold advantages are 

definitely guaranteed. 

CLEARTRON are all dull 

emitters sold at standard 

prices. 

Send for illustrated catalogue post free. 

CLEARTRON RADIO Ltd 

One Charing Cross, London. 


Works: Birmingham. 


Telephone Regent 2231/2. 
Grams - Cleartron, Westrand, London. 


MATCHED TONE 
HEADPHONES 


r you're tond of sitting up in the wee 

sma’ hours to stretch a hand across 
the world, Matched Tone are extremely 
able confederates. With radio you span 
continentsand with Matched Tone it be- 
comes easier, ‘‘comfier’’ and much more 
efficacious. Distant signals stand out 
clearly ; Matched Tone grope in the 
ether: with unfailing accuracy. The 
specially matched receivers make them 
super-sensitive and tone perfect. You 
are logging a new call - sign every 
day with Matched Tone. 


20/- 


Table-Talkey Brandola Audio Transformer 
30/- 90/- 17/6 


Brandes, 


Brandes Limited, 296, Regent Sirect, W.1 


From any good Dealer 


© Acc. or , | 
oi Patery, | 


6 volt 
__ Ace. 


6 volt 
Acc. 
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Filament Volts 
Filament Amps 
Anode Volts... 
Voltage Amplification 

Factor .. x 
Impedance 
Mutual Conductance n 
Plate Current Saturation at 50 
Volts over 8 milliamps. 
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America’s Foremost Valoe—all British Made. 


CLEARTRON 


MADE - 


3/563.B SLAVICE AOVEATIBING 44/52;D 


A26 Mention of “ The Wireless World,” when writing to advertisers, will ensure prompt attention. 3 
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HE number of broadcasting stations in Europe has 
T now increased to such an extent that it has been 

possible to allot only the minimum practicable 
separation between adjacent wavelengths. Clearly, there- 
fore, selectivity must be the first consideration in the 
design of any receiver intended for other than purely 
short-distance reception. As an example of this, it may 
be mentioned that listeners in North Wales and the Isle 
of Man, who have been accustomed to listen to Man- 
chester, are finding in some cases that this station is 
being interfered with by Dublin. Although the problem 
of eliminating a powerful local station in favour of a 
distant transmitter on near-by wavelength is admittedly 
not an easy one, the lack of selectivity revealed by the 
complaints mentioned above shows plainly that the design 
nf the receiver is at fault. In all probability, direct- 
coupled sets with highly damped circuits are being used, 
calling for tight reaction coupling with consequent diff- 
culty in operation and impaired quahty of reproduction 
if the tuning is to be 
sharpened. 


The Circuit. 


The receiver to be de- 
scribed in this article com- ~ 
prises the popular combina- 
tion of three valves, func- 
tioning respectively as high- 


frequency amplifier, re- 
generative detector, and 
L.F. amplifier. The fact 


that aerial damping is re- 
duced by the use of a 
Primary circuit (not sepa- 
rately tuned) necessitates 
the application of some arti- 
ficial stabilising device ; in 
this case the ‘‘ neutrodyne ”’ 

principle has been adopted. 
In order to compensate to 
some extent for the inevitable ) = 
damping due to the inclu- 
sion of leaky-grid condenser 
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Fig. 1.—The simplified circuit diagram, showing arrange- 
i ments for 250-500 metre reception. 
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Balanced H.F. . Amplification with Reaction. ’ 


rectification, regeneration has been introduced between | 
the anode and grid circuits of the detector valve, and is 
controlled by a variable condenser, the setting of which 
governs the amount of oscillating H.F. energy fed back 
to the grid. A potentiometer is fitted to control the grid 
voltage. of the detector valve, and is a very useful reine- 
ment for long-distance work, but may be omitted if 
desired. Two pairs of output terminals are provided in 
order that loud-speaker and headphones may be used 
interchangeably ; a switch is inserted for easy changing- 
over from one to the other. The simplified circuit diagram 
is given in Fig. 1. 


Adaption for Long Wavelengths. 
The need for making provision for reception of the 


long-wave station is always rather a problem in the design 


of a receiver of this description, due to difficulty in 
arranging for interchanging of the H.F. transformer. 
In this case the expedient of eliminating the high- 
o frequency amplifier on the 
H.T.+ long waves has been adopted. 
Referring to Fig. 2, which 
= shows the complete circuit 
HMO LF diagram, it will be seen that 
OIRO the grid circuits of the first 
two valves are broken by the 
insertion of pairs of ‘* Clix ’’ 
sockets (W, X, and Y, Z), 
which can be bridged when 
required, and provision is 
made for adding inductances 
to the grid (G.L.C.) and re- 

action circuits (R.L.C.). 

As the small number of 
turns wound as a continua- 
tion to the short-wave grid 
coil are quite inadequate as 
an aerial inductance on the 


HT =- 
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longer wavelengths, jit is 
arranged that more turns 
may be included and an 


extra socket (A,) is fitted, 
in order that the aerial lead 
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Selective Three-valve Receiver.— 
may be connected to the junction point between the fixed 
coil and the loading coil. 


Coil Construction. 


When the H.F. valve is cut out of circuit, it becomes 
necessary to provide reaction on to the aerial- 
grid coil; this is carried out by switching the 
current fed back za the reaction condenser 
through a tightly coupled plug-in coil by means 
of the switch S,. 

It will be as well to describe in detail the 
construction of the special components required. 
The aerial-grid coil consists of 80 turns of No. 
24 D.C.C. wire wound con- 
tinuously on an ebonite tube 


Segara? c> N 
2łin. long and zķłin. in dia- Os 3 
meter, a tapping being taken -20 Y% 
at the fifteenth turn from the E aLC ! 
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start by drilling a small hole 
in the wall of the tube, and 
passing through it a short 
length of the wire, doubled 
back on itself, and of suffi- 
cient. length to reach a sol- go 
dering tag screwed to the 
end of the former. This is 
for connection to earth; 
there are thus 15 turns in the aerial circuit and 65 turns 
in the grid circuit. To obtain a tight coupling between 
this winding and the long-wave loading coil, it is neces- 
sary that the tube projects as little as possible beyond 
the grid end of the winding, and, as there will not be 
sufficient room for another soldering tag, the end of 
the wire is bared, and passed 
several times through a hole 
drilled within yin. of the edge, 
thus affording a junction point 
giving a short, direct connection. 
The construction of this coil is 
illustrated in Fig. 3; the exact 
height of the brass supporting 
bracket will depend on the type 
of coil used for loading, as the 
axes of the two inductances should 
coincide. 
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Fig. 3 —Construction 
of the aerial grid coll. 


The Neutralised Transformer. 


The high-frequency transformer is shown in Figs. 4 
and 5. Another length of ebonite tube 4in. long and 
2łin. in diameter is required, and carries three separate 
windings. The first, consisting of the neutralising and 
primary sections, has 48 turns of No. 36 D.S.C. wire, 
tapped at the 24th turn. ‘The smallest possible spacing 
(merely for insulating purposes) is allowed between this: 
section and the secondary, which has 65 turns of No. 
24 D.S.C. wire. Above this is the reaction winding, of 
45 turns of No. 36 D.S.C., spaced by Hin. from the 
top of the secondary. All windings are in the same 
direction and the various ends are taken through holes 
drilled in the former to soldering tags arranged round 
the top and bottom edges of the tube. The connecting 
tags, marked A, B, and C, are mounted on the upper 
A 28 
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end of the former, and the remainder on the lower end. 
D being immediately under B, and G under A. Othe: 
methods of construction are permissible, and, indeed. 
some of them ‘may have slight advantages, but are gener- 
ally more difficult. In this connection, the reader 1 


referred to a note in the ‘‘ Practical Hints and Tips” 
+H.T 1 


tH.T.5 


“HT 


Fig. 2.—The complete circuit rv neha Long-wave loading coils are shown in dotted lines. 
C;, Cy, C; = 0-0005 mfd.; C,= 0:0003 
R= Potentiometer, 300 ohms; R.C. = Reaction condenser. 


mfd.; C; = 0-001 mfd.; C;, C;= 1 mfd. R, = 2megohms: 

section of the issue of this journal for February 3rd. 
The H.F. choke may be wound on a bobbin former. 
of which a sectional sketch is given in Fig. 6. This 
may be built up with three ebonite discs, or turned from 
the solid. The centre screw should project far enough 
to enable it to be held in the chuck of a lathe or hand 
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r:g: 4.—Construction of the H.F. transformer. 


drill, and the slot is wound full of No. go D.S.C. wire. 
Alternatively, a ready-made choke may be used. 

The main panel and the back terminal panel mav 
be drilled in accordance with Figs. 7 and 10, and the 


i 7 
2 


components mounted in position. The ‘‘ Clix ’’ sockets 
are spaced suitably to take the twin plugs of the sam: 
18 
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Selective Three-valve Receiver.— 

make ; these latter, incidentally, as supplied, are joined 
together by insulating material, and must be connected 
by a small piece of wire secured ynder the nuts. The 
baseboard components are now screwed down, as indi- 
cated in Fig. 8, special care being taken in mounting 
the coil and coil sockets. The panel is secured to the 
base by wood screws, two brass brackets giving addi- 
tional support. Before joining them together, it is 
necessary to put on some of the wiring in the less acces- 
sible positions. No. 
16 tinned copper 
wire is used through- 
out, a few lengths of 


insulating sleeving 
being used where 
there is risk of shart- 
circuiting. 


The fixed conden- 
sers Ca C,, C;, and 
the H.F. choke are 


supported by their 
connecting wires ; the 
positions of these 
components are 


clearly shown in the 
photographs. 


Fig. 5.—Plan of cylindrical former for Following the 

-F. transformer. Terminal screws ; 

A, B, and C are on the upper edge. usual practice, all 
filament and low- 


potential leads are kept low down on the panel or base- 
board, while grid and plate wires are run clear of each 
other by the most direct path possible. 


Reducing Anode Circuit. 


A single dry cell is connected in such a manner as 
to apply a negative bias to the grid of the H.F. valve; 
its main object is to effect an economy in the anode 
current consumption. and it may, of course, be omitted 


|} — 214 —-+-— 2 
Fig. 7.—Drilling diagram of the front panel. 


21+} Veh 1p ef — 274 obo 196) oh 196 oh 1g ee 
12: 
A, 7/16in. dia.; 


B, 3/8in 
countersunk ; F, 5/32in. dia; G, 1/8in. dia 
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if desired. The cell 1s secured by means of a half-hoop 
of wire with eyes at its ends, through which screws are 
passed into the baseboard. 

It should be noted that if components of appreciably 
larger physical dimensions than those used in the set 
as described are employed, a slightly deeper baseboard 
will be required. This is particularly the case if load- 
ing coils of larger diameter are inserted in the loading 
sockets. The first 


(H.F.) valve Æ © ie 

holder would orro poe. : 

also need to be (eH Le MQ LL ALLL: 
moved = slightly (HA 22 Z OU DEX OLLIE 
in order to ac- | M | 
commodate the " ; | 

Jarger size 2 DIA 

valves. Several 


Fig. 6.—Ebonite bobbin former for the 


standard types of H.F. choke coil 


cabinet are avail- 
able, having a depth of some 7} to 8in. 

The first valve should have an impedance of not more 
than about 10,000 ohms, and either a D.E.5, D.E.4, 
D.F.A.o, B.4, D.F.A.1, Cosmos S.P. 18 ‘‘ Red Spot.” 
D.E.6, P.M.4, Cleartron C.25, or other make having 
similar characteristics, is suitable. The second valve mav 
be of the ‘‘ general-purpose ” type ; if of high impedance, 
the L.F. transformer should have a low ratio, in the 
neighbourhood of about 2:1. The output valve should 
he capable of handling sufficient power for the operation 
of the loud-speaker, and may be ofthe same type as that 
user] in the first stage. 


Operation of the receiver. 


For the 250-500 metre waveband a short-circuiting plug 
is inserted in the socket marked G.L.C., the other being 
left open. 

An H.T. voltage of about 50 should be applied to the 
H.F. and detector valves, which are fed from the ter- 
minal marked ‘“ H.T. + 1.’’ Up to 120 volts may with 


. dia.; C, 1/4in. dia.; D, 3,16in. dia.; E, 1 8in. dia. 
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Fig. 8.—Positions of components on the baseboard. 


advantage be used on the L.F. amplifier (H.T. + 2) 
with a grid bias of as much as ọ volts, depending on the 
tnaker’s instructions regarding the type of valve actually 
used. With normal filament brilliancy, and the reaction 
condenser set at zero, the local station should be tuned 
in, with the metal sleeve of the neutralising condenser set 
at about one-third its travel along the glass tube. As 
the circuits come into tune, oscillations may occur, in 
which case further adjustment of this condenser will be 
necessary. This adjustment is best carried out by the 


coe. 


`~ 
x 


Se et dots 


Sener he 
e 


FN Ry 


use of a wooden or-ebonite rod, by the aid of which the 
metal sleeve may be moved to the desired position. 


Reaction Control. 

For distance reception the overall sensitivity of the 
set may be improved by manipulation of the reaction con- 
denser. It should be borne in mind that it is necessary 
to keep two circuits in tune when “‘ searching ’’ for 
signals, and that nothing will be heard (except perhaps 4 
powerful local station) unless this condition is reached. 


a? 


Co 
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Selective Three-valve Receiver.— 

To receive the high-power station, the shorting plug is 
removed from the socket next to the short-wave coil, and 
a No. 200 coil is substituted, with a No. 150 in the 
reaction socket. The first valve filament is switched off, 
and the twin plugs are removed from the face of the panel, 
a flexible lead being joined between those marked W and 


Y 


KO N 


TELEPHONES 


n, TAREE == 


0:0003mfd 


LOUDSPEAKER 


SS. 
ote 
COSTS 


">= gi € 
f a 


ES pe EEr, 
Z. e reaction switch S.2 is turned to the lower posi- 
ton. Tuning is effected entirely by the left-hand variable 
condenser, the other being no longer in circuit. | 

If the set is inclined to oscillate too freely, it may be 
safely assumed that the choke coil is tuned to the same 
wavelength as the grid circuit, and turns should be re- 
moved until a state of stability is reached. 

13 
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A few remarks should be added as to the capabilities 
of the receiver. As it has only one stage of low-frequency 
amplification, long-range loud-speaker reproduction should 
not be expected, except under exceptionally favourable 
conditions. The volume obtainable should, however, be 
sufficient for ordinary requirements, up to distances of 
fifty miles or more. On headphones very long ranges are 


X W 


O Cx 


ner 
aa oae 


Fig. 9.—The practical wiring diagram. The H.F. 
choke and fixed condensers marked 0:001, 0:0005, 
and 0:0003 mfd. are supported by their connecting 
wires. The arrow heads lettered A to G refer to 
connections to the H.F. transformer, corresponding 
lettering being adopted in Figs. 4 and 5. 


attainable under moderately favourable conditions. In 
order to facilitate the subsequent reception of a station 
once heard, or of others on a near-by wavelength, careful 


_ records of dial settings should be kept. 


No mention has been made of the method of using the 
potentiometer. While making preliminary adjustments 


its brush should be set near the positive end of the resist- 
A 3I 


ve 
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LIST OF PARTS. ee 


1 iioi panel, 18in. X 7in. X Jin. 

1 Ebonite terminal panel, 64in x lin. x 
1 Baseboard, 18tn. X 64in. 

2 Variable condensers, 0:0005 mfd. (Ormond). 

1 Micro condenser. 0:00004 (Igranic). 

3 Valve holders base mounting type (Burwood). 

3 Rheostats .(Igranic Pacent). 

1 Potentiometer (McMichael). 

1 L.F. transformer, 4:1 ratio (G.E.C.). 

1 “Balcon” neutrodyne condenser (Igranic-Pacent). 
2 Single-pole change-over switches (Radcom). 

1 Fixed condenser 00003 mjd. (Igranic). | 

1 Fixed condenser. 0-001 mfd. (Igranic). 


din. 


Approximate cost, without cabinet OF accessories - - 
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ance winding. The effect of varying the setting should 
be tried when listening to a weak signal, as slight differ- 
ences can best be appreciated under this condition. The 
best position will be that giving loudest signals in combi- 
nation with smooth control of reaction. One is apt to be 
misled hy the fact that, as the contact brush is moved 


1 Fixcd condenser, 0:0095 ae C prenie 

2 Fixed condensers, 1 mfd. (T.C.C.). 

1 Grid leak 2 megs., with base (Cosmos). 

2 Ebonite tubes, 2}in. dia., for coil formers. 

2 Base mounting coil sockets. 3 

1 Short-circuiting plug for above. : 

2 Coils. Nos. 200 and 150 (O’Keefe). 3 

6 “Clix” sockets. - - ¢ 
e ses Raa : 
3 “Clix” p 

Wire, No. a D.S.C., No. 24 D.C.C., No. 24 D.S.C. 

Screws, terminals connecting wire, elc. 
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sated for, to a great extent, by increasing reaction. In 
general, rectification will be carried out most effectively 


~when a certain amount of positive bias is applied to the 


grid. 
The fact that the two tuned circuits must be kept 
fairly accurately in resonance when searching for a weak 


_The receiver adapted for long-wave reception with loading and reaction coils in position. 


fiom the negative towards the positive end, signals may 
Lecome weaker; this does not necessarily mean that the 
valve is operating less efficiently as a detector, but shows 
that damping is being increased. This can De compen- 


Fig 10.—The terminal panel A, 5/32in. dia. ; B, 1/8in. dia 
countersunk. 


A 32 


signal accounts for most of the trouble experienced in 
operating a sharply tuned set of this description, s 
otherwise the receiver will seem to be entirely ‘‘ dead.” 

A little experience, however, will soon enable the amateur 


to know when this condition is reached, as, even if 1° 


signals are coming in, there will be a certain amount o! 
noise in the headphone, due to atmospherics, broadly 
tuned spark transmitters, and C.W. ‘‘ mush.’ 

The effect of varying the number of turns included i^ 
the aerial circuit of the H.F. transformer may be tried 
in order to suit local conditions. Selectivity will 5 
considerably increased by .a reduction in turns, but, 
general, only at the expense of signal strength, hic 
will fall off DADU if the coùpling is reduced Snai 
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WIRELESS 
COMPONENTS 


have a splendid repu- 
tation for all-round 
quality and efficiency, 
and can be obtained 

from all dealers. HOLDER 


AEDST OUT PTR TPT Ea TTT 


i 
| 
i 
| 
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FILAMENT 
RESISTANCES 


Well designed and con- 
structed. Of nice appear- 
ance and smooth in action. 


This “Puratone” 
valve holder is anti- 
Cuts out all valve noises 
and absorbs all vibra- 
tion interferences. An 


AATU QUEM CHATTER UE CTT 


PRICES: ideal holder for perfect 
tion. 
Tonm we | A FIXED CONDENSERS sae da 
15 or 30 ohms : 2/6 


I- each—‘00!1, “0001, ‘0002, °0003, ‘0004, °0005, ‘0006. 
Dual 6 and 30 ohms 3/3 1,9 each—‘002, ‘003, 004, ‘005, "006 
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COIL 
PLUGS 


Made of Black Bakelite. 


LO-LOSS 
- COILS 


Strongly constructed. High 


! 


inductance and low self =- MICRO VERNIER DIAL Coils can be either sewn 
capacity. This dial can be used with all types of vari- or bound, as special holes 
_ Coil No. Price able condensers and it gives perfect control. and grooves are provided. 
25 1/3 Coarse and fine tuning. Ratio 80 to I. Superior in finish. Nickel 
35 i i PRICE 6/6 EACH. Parts. 
o 
F 2j- ericE JQd. cac. 
100 2/6 
150 2/9 
175 3/3 
200 3/6 
250 3:9 
300 4/- 
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Telephone : 


Telegrams: 
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VICTORIA MANUFACTURING COMPANY, LIMITED ; WYRFINSTON 
1644. 45, HORSEFERRY ROAD, : SOWEST. 
EIAS : WESTMINSTER, LONDON, S.W.1 
E E T e a a a a eek 
~~ Parr’s wid. 
3- Advertisements for “ The Wircless World ” are only accepted from firms we believe to bé thoroughly reliable. BI 
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Low Loss 
Coil Tests 


RESULT. 
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In the recent ‘‘ Wireless World ” coil com- 
petition the first prize was awarded to a home- 
made coil wound with Litz Wire. 


The extraordinary efficiency of the LEWCOS 
Inductance Coils is partly due to the fact that 
these coils are wound with a specially designed 
Litz Wire. The actual design of this wire is 
the result of considerable yvesearch into the 
phenomena of high frequency resistance in 
inductive windings. 


Try this LEWCOS coil for yourself! Each coil 
is tested in our laboratory, boxed and sealed 
up, reaching you in perfect condition. Ask 
your dealer for a demonstration. 


LEWC 


Inductance Coil 


The LONDON ELECTRIC WIRE 
COMPANY & SMITHS, LTD. 


Manufacturers of Glazite Connecting Wire 
Playhouse Yard, Golden Lane, London, E.C.1 


B2 Mention of “ 
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FREED-EISEMANN 
NEUTRODYNE 
RECEIVERS 


Also special box of parts 
= for Amateurs. 


| FULL DETAILS ON REQUEST. 


Sole Concessionnaires for 
Gt. Britain and Ireland : 


DE LEEUW & Co. Ltd., 


Radio Engineers and 
Manufacturers. 


SENTINEL HOUSE, 
SOUTHAMPTON ROW, W.C.z. 


"Phone: Museum 8340. 


The Wireless World,” when writing to advertisers, will ensure brompt attention, 
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ROOM AT 2L0O. 


at the London Station. 


By R. C. SHAW (B.B.C Engineering Staff). 


T one time the matter of batteries in connection with 
amplifiers for London Station Studios and Control 
Room was a very simple matter, for there were 

then only two units to be considered, viz., One amplifier 
and a small Simultaneous Broadcast Board. The ampli- 
fier required a total of ro volts for filament lighting, 
80 ampete-hour cells being used. The H.T. was 
supplied from a 200-volt battery made up of 50-volt 
units. The Simultaneous Board needed 6 volts for fila: 
ment heating, and 200 volts H.T. The only other bat- 
teries required for effective transmission apart from grid 
negative cells were those for the microphone, where 8 
volts were used for polar- 
ising. Jt will be realised 
that battery power did not 
occasion much thought 
during 1923 and the early 
part of 1924. But develop- 
ment necessitated the fitting 
of more amplifiers and an 
expansion on the Simultane- 
ous Board, so that to-day 
the Main Control Room con- 
sists of four amplifying 
units, each unit consisting of 
to amplifiers and a much 
larger and more efficient 
Simultaneous Board mount- 
ing thirty amplifiers each 
with three valves. In addi- 
tion, there is one receiving 
unit. 


Central Battery System. 


Much thought was given 
to the question of whether 
eich unit in the Main Con- 
trol Room should have its 
own batteries, or whether a 
central battery system 
should be installed. The question did not materially 
affect filament lighting batteries, but it was feared that 
if a common or “central H.T. unit was installed, there 
would be a certain amount of ‘‘ cross talk °’ or inter- 
ference from one -amplifier to another when there was 
any variation of direct current feed causing a voltage 
change due to the high internal resistance of the H.T. 
unit. It was decided to have a severe ‘‘ try-out,’’ and, 
with this object in view, a 300-volt 22-A.H. unit of 
very low internal resistance was temporarily installed 
and tested under conditions that were more severe than 
would arise in practice. The test was entirely satisfac- 
tory, and in a short time the central battery now used in 
the Main Control Room came into being. The 6-volt 
battery used for lighting the filaments of all valves— 

a ; 


Central battery system for the simultaneous broadcast amplifiers. 
The nae cells in the foreground are for filament heating, the 
batteries being arranged behind them on shelves. 


approximately 120 at 0.85 amps.—has a capacity of 
720 A.H. at the-ten-hour rate. 

It is never desired to work all valves at one time, the 
discharge on the L.T. batteries when working at full 
load being’ between 6o and 70 amps. Two 6-volt units 
are installed, one for change-over purposes, the wiring 
being so arranged that both units can be charged or dis- 
charged in parallel, so that, in the latter case, should it 
be necessary to change over L.T. batteries during trans- 
mission, this can be effected without a stoppage. 

An essential of these batteries is that, even when 
taken off charge ACY shall bẹ noiseless when on dis- 
charge, for any battery noise 
iS amplified and disturbing 
to the transmission. 


Details of Wiring. 


The L.T, wiring through- 
out is of $in. copper rod, 
which allows of hardly any 
voltage drop. Just under 
6 volts are required at the 
ternimals of the amplifiers, 
and this is satisfactorily at- 
tained through the copper 
rod used. The main copper 
rod bus-bars run the length 
of the room, at a height of 
about 15ft. from the floor. 
with carefully soldered ‘T 
pieces radiating to each unit. 
The scheme of connections 
to the amplifiers was a 
matter for careful considera- 
tion, as the contact was to be 
of such a character as to 
allow of no movement, but 
at the same time to allow of 
the entire init being rapidly 
disconnected. ' Plugs and 
sockets specially constructed of suitable and ample metal 
fittings were eventually installed, so that a single ampli- 
fier may be disconnected instantaneously from the main 
bus-bars without dange: of interfering with other ampli- 
fiers in user. The connections on the cells are welded, 
while all others are bolted, lead washers being used. 

The H.T. batteries consist of two units of 150 cells 
300 volts 22 A.H., one being for change-over purposcs. 
Switching arrangements provide that a change-over can 
be made from one 300-volt battery to another without 
affecting the transmission. The wiring and method of 
connection is similar to that for the L.T. battery, except 
that din. rod is used, as voltage drop is small in any 
case, due to the small current passed. It will be noted 
that these cells are of low internal resistance, for the 
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‘fhe Battery Room at 2L0.— i 
mason given abov e, as there are at least six different units 
ta feed. 

The whole of the battery system is abiy provided 
with adequate fuses, especial care being taken to ensure 
that the voltage drop was not materially increased when - 
fitting the I.T. fuses, the actual fuse wire being inserted 
in such a way to allow of no movement due to vibration 
or other cause. The main fuses are, ‘of course, fitted at 
the terminals of the batteries, and each unit is separately 
fused, so that the main fuses would not be affected by a 
‘low-out on a unit. 

The switchboard consists of the usual essentials, viz. : ~ 

(1) L.T. Charge Ammeter. 

(2) H.T. Charge Ammeter 

(3) H.T. Battery and Main Supply Voltmeter. 

(4) L.T. Battery and Generator Supply Voltmeter. 

(5) L.T. Discharge Ammeter. 

(6) L.T. and H.T. change-over switches. 

There are also the requisite field regulators and charg- 
ing resistances. The L.T. battery is capable of being 
charged from a generator up to roo amps., an auto- 
- natic cut-in and cut-out being provided to ensure against 
damage to the charging machine. The H.T. battery is 
charged direct from the 200-volt: mains through a series 
charging resistance, the switching and wiring being so 
arranged that when the switch is in the “‘ Charge ’ ” posi- 
tion, the 300-volt battery is split into two parallel sec- 
tions, each of 75 cells 150 volts, each section being 
charged at 2 amps or a total of 4 amps on the ammeter. 
All cells have glass containers and are mounted so as to 
facilitate inspection. 

Studio Microphone and Amplifier Batteries. 


© The batteries for use with microphones and studio am- 
plifiers are not installed as a central battery unit, each 
microphone and amplifier having separate batteries. The 
microphones operate from an 8-volt 60-A.H. battery, 
while a 4-volt 30-A.H. unit is provided for amplifier 
filament lighting. The H.T. for amplifiers is supplied 
by separate units of 120 volts 

All the above-mentioned batteries are capable of being 
charged or discharged from`a switchboard fitted in con- 
junction with studio amplifiers. A generator capable of 


Leclanché Wet Cell H.T. Batteries. 


Since August last, when Messrs. 
Ripaults, Ltd., reintroduced their Le- 
jonché Wet Cell Batteries for high- 
.ension supply, their great difficulty has 
heen to cope with the ever-increasing 
number of orders. Arrangements have 
been made, however, whereby these popu- 
lar batteries can now be delivered from 
stock. Leaflets end full particulars are 
obtainable from the Company at King’s 
Road, St. Pancras, N.W.1. 


for a copy. 


eee in Great Britain and Ireland for the radio 
Radiax Move. products of the Hart and Hegeman Manu- the 
Messrs. Radiax, Limited, manufac- facturing Company, Hartford, Connecti- 
turers of radio apparatus and compon- cut. 


ents, announce a move to new premises. 
These are situated at 16, Palmer Place, 
Holleway Road, N.7, where the offices 
and works will be contained under one 


The rew Radiax catalogue is at the tion Service 
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disposal of any reader who cares ia write 


American Apparatus in London. 

Mr. Alan Wright, of Sentinel House, An 
Southampton Row, London, W.C.1, has 
been appointed sole sales representative 


oo00 


Reconstruction Service. 

Broadcast listeners whose sets refuse to 
give the desired results may take heart 
roof. from the knowledge that a ‘‘ Reconstruc- 
” is being run for their special 


` MARCH 24th, 1926. 


1 n ! 


eet ae 
flac yi 3 


"ii 


l 
4 


~~. 


= 
a 60-amps output at 16 volts is provided for charging 
microphone polarising and filament batteries, these two 


units being charged in parallel but through separate 
charging resistances. The H.T. battery is charged from 


Main battery switchboard in the control room. 


the 200-volt supply through suitable charging resistances. s 


It is still more essential that these batteries should at 
all times be noiseless, for any disturbance in the batteries 
is amplified to such an extent that when radiated it 
becomes perhaps louder than the actual performance 


taking place. 


benefit by Messrs. L. Ormsby and Co., 
28, Page Street, Westminster, S.W.1. 
Unsatisfactory sets are received at the 
company’s Elstree works, where they are 
repaired or reconstructed in a manner 
embodying ‘‘ Ormsby ”’ designs. Full par- 
ticulars of the service are obtainable on 
application to the oompany, 
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Simplifying Home Construction. 
ingenious system for the rapid 
building of various types of receiver, 
known as “ The Blackadda Radio Build- 
ing System,” is now being produced by 
Blackadda Radio Co., Ltd., 48, 
Sadler Gate, Derby. 

The sy stem employs standardised com- 
ponents which are easily assembled on the 
“ Blackadda ’ Table, consisting of a 
moulded panel having 140 equally spaced 
holes, numbered on each side. A range 
of useful service sheets is issued describ- 
ing the construction of various receivers. 
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A Section Mainly for the New Reader. 


VALVE-CRYSTAL STABILITY. 

In a receiver employing a single 
H.F. valve followed by a crystal de- 
tector, it is possible to ensure sta- 
lility by adopting either of the two 
circuit arrangements shown in Fig. 
In the first circuit (a) the crystal is 
connected across a proportion of the 
inductance of the transformer second- 


ary, which will in itself probably be. 


insufficient to afford the amount of 
damping necessary ta prevent self- 
oscillation when grid and plate cir- 
cuits are brought into tune. As a 
direct-coupled aerial is used, how- 
ever, the grid circuit will be fairly 
heavily damped, and, under average 
conditions, a certain amount of re- 
action- will have to be applied before 
the valve will oscillate. 

In the case of the second circuit, 
(b), the damping necessary for sta- 
bility is provided by the load im- 
posed by the crystal detector (if of 
sufficiently low resistance), which is 
connected across the whole of the 
tightly-coupled H.F. transformer. 
The grid circuit is only slightly 


@) 


Fig. 


damped, provided that a moderately 
loose coupling is provided between 
its inductance and that in series with 
the aerial. 


Both arrangements are open to 


criticism, but have the advantage of 
simplicity. . The second one suffers 
from the draw-back that, provided 
both circuits are in tune, oscillation 
will probably occur when the crystal 


1. contact is broken for purposes of ad- 


justment. This difficulty may be 
overcome, however, by slightly de- 
tuning the grid circuit when setting 
the detector. 

Possibly a more correct arrange- 
‘ment would consist of a combination 
of both circuits. If tappings 


of the H.F. transformer, sufficient 
inductance may be included in the 
crystal circuit to effect stability, at 
the same time introducing a desirable 
reduction in damping. The disad- 
vantage mentioned in the last para- 
graph would still be present, how- 
ever, and the same precautions would 
be necessary to prevent oscillation 
when setting the detector. 

The above remarks apply more 
particularly to receivers designed to 
operate on the shorter wavclengths, 
including the broadcast band. 


(b) 


— er 


1.—Stable vaive-crystal receivers. 


CONDITIONS FOR CAPACITY 
REACTION. 


It is usual to insert a high-fre- 
quency choke coil in the plate lead 
of a valve when it is desired to feed 


are 
- provided on the secondary winding 


H.T.+ 


H.F. 


current in this circuit through a vari- 


back a proportion of the 


able. condenser and reaction coil 
coupled to the grid inductance. This 
choke is not always essential, as, 
under certain conditions, the wind- 
ings of a pair of head telephones or 
the primary of a low-frequency 


transformer will offer a sufficiently 
high impedance to ensure that sutt- 
cient energy may be passed back. 

This method of reaction control 
may also be applied in cases where 
there is a tuned circuit in series with 
the anode or, as in Fig. 2, a tuned 
H.F. transformer, which, if the 
effective coupling ‘is fairly close, will 
have a similar effect. In this case 
reaction effects will only be obtain- 
able on the wavelength to which the 
anode circuit is tuned, when it will 
offer a very high impedance to 
currents of that particular frequency. 

The arrangement may, of course, 
be applied equally to a set having a 
direct-coupled aerial circuit. 

ocooa 


H.T. BY-PASS CONDENSERS. 
The majority of paper-insulated 
condensers of high capacity, such as 
are usually shunted across the high- 
tension battery terminals of a re- 
ceiver, are stated to be capable of 
withstanding pressures in the neigh- 


B5 


QUY —~ 
~A 


Fig. 2.—Capacity reaction. 


452 ; 
bourhood of 300 volts. Circum- 
stances occasionally arise when it is 
necessary to apply a voitage exceed- 
ing this value, as when large power 
valves such as those of the L.S.5 
type are used. Under these condi- 
tions it is possible to double the safe 
working voltage of the condensers by 
connecting two of them in series. 
This will have the effect of reducing 
the effective capacity to half the ori- 
ginal value, provided the individual 
condensers are the same. 


Wireless 
World 


USING A FRAME AERIAL. 
‘It is well known that, under certain 
circumstances, the directional pro- 
perties of a frame aerial may be 


turned to good account in reducing , 


interference, even from a powerful 
near-by station, whose signals may be 
too strong for elimination by ordin- 
ary tuning methods with an open 
aerial. Jt seems, however, that a cer- 
tain amount of misapprehension 
exists as to the best way of using a 
frame under these circumstances. It 


DISSECTED DJAGRAMS. 
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should be realised that its directional 
effects are not particularly marked 
about the position for maximum sig- 
nals, and, in fact, are only pro- 
nounced when it is set at approxi- 
mately the position giving minimum 
signals. In practice, therefore, it 
will generally be best to swing the 
frame to the direction giving either a 
weak or zerò signal from the inter- 
fering station, rather than to at- 
tempt to set it for best results from 
the desired station. 


No. 23.—Wiring a Tuned Anode H.F. and Detector Set. 


All typical circuits in general use have now been shown in our series of “ Dissected Diagrams.’ 


Ld 


The same method will now be used in an endeavour to make clear matters other than the actual 


reading of cirenit diagaams which have been found to puzzle amateur construciors. 


The sketches below 


show the correct order of procedure in wiring a receiver, and also those leads at high oscillating potential 
to earth which should conseguently be kept clear of other wiring. 


The filament circuits are completed in the usual manner. All 
these are low potential leads, and may be run close together. 


3 


The high-potential sides of the plate circuits of both valves are 


connected up. 
Bf . 
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The remainder of the low-potential leads are put on. 
diagram should be studied 
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This 
n conjunction with the complete 
circuit (No. 4). 


The addition of the grid leads (also a high potential), completes 
the receiver. 
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CHEERS IN CZECHO-SLOVAKIA. 
_ Listeners in Czecho-Slovakia are rejoic- 
ing over the announcement of the Minis- 
ter of Posts and Telegraphs that, as from 
ril lst, the annual broadcast licence 
fee will be reduced from 15 to 10 crowns. 
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HOSPITAL SET FOR BRADFORD. 

The Bradford Royal Infirmary is being 
fitted with wireless apparatus enabling 
each of the 215 patients to listen in. The 
equipment, which has cost £320, has been 
provided by students of the Bradford 
School of Art. 


oo00 


ITALIAN WIRELESS REGIMENTS. 

The claims of wireless as a military 
asset have been recognised by the Italian 
Government. The Army. Reform Bill 
adopted by the Chamber provides for the 
constitution of two regiments of wircless 


operators. 
o0o00 


SENATORE MARCONI’S RECOVERY. 

We are glad to learn that Senatore Mar- 
coni is making a rapid recovery after the 
internal operation which he underwent a 
fortnight ago. On leaving the nursing 
home in a week's time, the famous in- 
ventor will take a convalescent cruise in 
the Mediterranean on his yacht “ Elettra.” 
Bon voyage! 

oooo 

SCHOOL WIRELESS IN SHEFFIELD. 
_A unique system of wireless in schools 
was inaugurated at Sheffield on Thursday 
last, when three council schools—at Firs- 
hill, Pyebank, and Woodside—were pre- 
sented with apparatus. 

Actually, only onc receiver is used. and 
this is installed at Firshill. The other 
two schools are linked up by telephone 
wire. Sheffield, therefore, possesses a 
miniature ‘‘ S.B.” system of its own. 

0000 
BROADCASTING THE BUDGET. 

Deprecating the suggestion that the 
Budget speech in Parliament should be 
broadcast, a provincial paper remarks : 
“The speech begins just after 4 p.m. and 
ends generally not later ihan 6 p.m. or 
6.30 p.m., and then the majority of in- 
telligent listeners are at their offices or 
elsewhere.” 

The temerity of this assertion makes one 
gasp . 


French, 
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Events of the Week in Brief Review. 


SPANISH WIRELESS EXHIBITION. 

Madrid 1s planning a wireless exhibition 
for 1926 on the same lines as last year’s 
effort. Spanish listeners favour British, 
and German apparatus, there 
being little demand for American 
products. 


SWISS BROADCASTING. An interest- 

ing glimpse of the control room at the 

Zurich station, which operates on 515 
metres. 


ae FADING.” 


A lecture entitled ‘‘ Fading ”’ will be 
given this evening (Wednesday) by Prof. 
E. W. Marchant, D.Sc., M.I.E.E., at an 
ordinary meeting of the Radio Society of 
Great Britain. The meeting will be held 
at 6 p.m. (refreshments at 5.30) at the 
Institution of Electrical Engineers, Savoy 
Place, Victoria Embankment, W.C.2. 


. by high-speed wireless 
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HIGH POWER FROM SWEDEN ? 


The Swedish Qovernment is being ap- 
proached for permission to erect a high 
power broadcasting station. 


0000 
NEW NAME FOR OSCILLATORS. 


Are you troubled by ‘‘ bloopers?” This 
is the expressive appellation given to 
owners of radiating receivers in America, 
who are said to cause nine-tenths of the 
interference trouble in that country. 


oooc 


WEST END WIRELESS. 


A new West End telegraph office has 
been opened by the Marconi Company at 
20. Duke Street, Piccadilly, where tele- 
grams may be handed in for transmission 
telegraphy to 
France, Spain, Austria, Switzerland, 
Canada, the United States, Bulgaria. 
Yugo-Slavia, and other parts of the wortd. 


o0o00 


TALKS ACROSS THE ATLANTIC. 

The possibility of conversing with 
America on a telephone in private houses 
was demonstrated last week, when Sir 
Evelyn Murray, Secretary of the G.P.O., 
exchanged greetings with a friend in New 
York from his home in Manchester Square, 
London. Mr. E. H. Shaughnessy, Assist- 
ant Engineer-in-Chief of the Post Office, 
spoke to New York from his Streatham 
residence. 

The transmissions were, of course, con- 
ducted from the Rugby station. 


0000 


WIRELESS LEAGUE SOCIAL. | 


Members of the Wireless League are to 
be given an early opportunity of meet- 
ing socially in London. For this purpose 
it is proposed to hold a Wireless League 
dinner on the evening of Friday, April 
23rd next, when it is hoped that several 
of the guests will be gentlemen well 
known to the listening public. Ladies 
will be specially welcome. 

Application for tickets (8s. 6d. each, 
inclusive of wine, etc.) should be made 
at once to Headquarters, as the function 
promises to be extremely popular, and 
accommodation is limited. The chair 
will be taken by the Hon. Sir Arthur 
Stanley, 
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CANADIAN WIRELESS OPERATORS 
REASSURED. . 

The Canadian Marconi’ operators have 
Leen assured of the continuance of the 
existing wage rate until April Ist, 1929. 

o0o000 


BROADCAST HELP FOR AUTHORS. 


The officials of the Brussels broadcast- 
ing station have decided to assist Bel- 
gian authors. Extracts are to be read 
before the microphone from new books as 
they ars published : 

oo00 
JAPAN CALLING. 


Japan now possesses three broadcasting 
stations, according to the Bureau of Tele- 
graphs, Tokio. The stations are at Osaka 
(JOBK, 385 metres), Nagova (JOCK, 360 
metres), and Tokio (JOAK, 375 metres). 


cooo 
“© S.B.” FOR SWITZERLAND. 


To secure better co-ordination among 
the various broadcasting organizations in 
Switzerland, a union has been formed at 


Berne comprising representatives from 
Zurich, Lausanne, Geneva, Berne and 
Basle. Plans are nearing completion for 


a system of simultaneous broadcasting. 
oo000 


WIRELESS AND THE NORTHERN 
LIGHTS. 


The recent display of the Aurora 
Borealis did not appear to affect broad- 
ast reception in the South of England. 
Tu the North Midlands, however, several 
listeners reported poor reception of 
Daventry and other broadcasting stations. 
Fading effects appeared most noticeabie at 


Preston. -  \ 
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AN UNSUCCESSFUL COMPLAINT. 


Opposing an expenditure of £2 for the 
repair of the wireless receiver in the 
Knaresborough Institution, a member of 
the Guardians said that the ratepayers had 
plenty to do without spending money to 
* hear people talk.” 

His eloquent appeal was unsuccessful, 
and the expenditure was approved ! 

ooo0ooọ0 


BROADCASTING DEMANDS IN 
BOLIVIA. 

The public demand for broadcasting 
throughout Bolivia has resulted in the 
formation, at La Paz, of El Radio Club 
Boliviano, which has as its object the 
establishment and development of broad- 
casting stations to cover the entire 
country, 

oo0oo0o0 


LOUD-SPEAKERS ON THE 'PHONE. 


‘Is there any objection to ringing up 
a friend on the telephone and allowing 
him to listen to one’s loud-speaker ? ” was 
a question put to the G.P.O. last week. 

The answer was emphatically in the 
affirmative. ‘‘ The conditions of the 
licence make it clear that this is contrary 
to the regulations,” said a G.P.O. official, 
who added that such a practice renders 
the offender liable to prosecution. 

Most readers will agree that an acquaint- 
ance who telephoned them for such a 
purpose would deserve all he got! 


rn 8 


5 
g 


MARCH 24th, 1926. 


SWISS BROADCASTING. A view in the Zurich studio. The control room adjoins the 
studio, and during the performance the engineers are able to communicate with the 
artistes and announcer through the window in the background. 


ESPERANTO BROADCASTS 
A diligent votary of Esperanto has com- 
puted that 82 broadcasting stations 
throughout the world now transmit talks 
or courses in that language. Britain heads 
the list with 16 stations. while the United 


States and Germany follow with 13 and 
11 respectively. 


Oo00o0°0 
LOUD-SPEAKERS EN MASSE. 
From New York comes the news that 


fourteen large new tenement houses over-- 


looking the Hudson River have been 


PRESENTATION PLATE. 


Next week’s issue of ‘‘ THE 
WIRELESS WORLD ” will con- 


tain a Supplement in the shape 
of a presentation portrait of Sir 
Arthur Stanley, G.B.E., Chair- 
man of the Wireless League. 


equipped with broadcast receivers. Each 
of the 356 apartments contains a loud- 
speaker, the instruments being ‘ fed ” by 
four receivers under the control of an 
operator. The idea is to attract tenants, 
but it seems to us that prospective resi- 
dents may require assurance that each 
apartment is sound-proof ! 

0000 

SHORT v. LONG WAVES. 

That the use of short waves in Trans- 
atlantic communication effected consider- 
able economy in working is the substance 
of a report for the year 1925 issued by 
the United States Shipping Board, whose 
short-wave station NKF at Bellevue, 
District of Columbia, is known to many 
amateurs in this country. 

The vear’s working is stated to have 
shown the value of short waves both as 


a means of clearing long-distance traffic 
and as an economical factor in radio trans. 
mission in comparison with the more 
expensive long-wave stations using higher 
power, 
oo0oo0oo 
LISTENING-IN AT SEA. 

It may not be generally realised that 
the ordinary broadcast receiving licence 
is not valid for reception on board ship. 
A case in point was furnished the other 
dav when a sea captain on the Ellerman 
Hall Line, having taken out an ordinary 
licence at Newcastle-on-Tyne, was re- 
quested by the Post Office to dismantle 
his apparatus as the licence had been 
issued in error. 

Even a portable receiver may orly be 
worked on land and within a cestain 
radius. 

- Permission to receive broadcast pro- 
grammes on board ship is only granted 
by the owners of the vessel. 
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IMPORTANT A.R.R.L. RETIREMENT. 


All amateurs who have watched the 
activities of the Amateur Radio Relay 
League will regret to learn that Mr. 
F. H. Schnell, the well-known traffic 
manager of that enthusiastic organisa- 
tion, has submitted his resignation. Mr. 
Schnell, who had held the post of traffic 
manager since 1920, is undertaking ex- 
perimental work in the Burgess Labora- 
tories at Madison, Wisconsin. 

o0o000 
B.T.H. IN BIRMINGHAM. 

Having outgrown their establishment in 

Paradise Street, Birmingham, the British 


‘Thomson-Houston Co. have acquired com- 


modious new premises at 10 and 11, Snow 
Hill, Birmingham, where a complete 
range of B.T.H. wireless apparatus is on 
view. 
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The Journal of the 


Wireless League 


Edited by Prof. A.M. Low. 


HE Listener, of which this 
is the first number, is, as 
shown by the sub-title, the 
Journal of the Wireless 
League. In this capacity it 
fills two rôles: It is the 
medium of communication 
between the Council of the 
League and its members, and 
it voices the collective opinion 
of the members of the Wire- 
less League. It is, so to 
speak, the personal repre- 
sentative of the listeners, and 
it will present the viewpoint 
of the Wireless League as an 
organisation whose sole 
object is to bring education, 

instruction, and amusement into every house in the land 

—‘‘over the ether.” 

The Wireless League does not exist to satisfy a 
demand for any particular class of music or standard of 
listening. 

The Council of the League is com- | 
posed of representatives from all parts | 
of the country; they are determined to | 
secure a Programme Service second to | 
none. Amongst those who have been | 
elected to stand for the tens of thou- 
sands of League members are: Sir 


The Hon Sir A. Stanley, 
G.B.E., M V.O., C.B., 
Chairman, W.L. 


you represent. 


Landon Ronald, Lord Montagu of 
Beaulieu, Sir Frederick Wise, Sir 


Harry Brittain, Mr. 
and Sir Lawrence 
Deputy Chairman. 
The country has been divided into fourteen Areas, 
governing about 150 branches, of which the Secretaries 
can secure the co-operation of every wireless user in 
England by explaining the objects of the League. 
To-day we can give an unequalled service to members 
for the small sum of 2s. per annum; but, as in the case 
of wireless itself, we are only beginning. When the 
League is able to speak with the authority of a million 
members, its power will be the greatest factor that broad- 
casting has known. During the past year our branches 
have themselves conducted meetings all over the country. 
The League has instituted a competition, for which the 
Stanley Gold Medal is offered to the member who presents 
the best invention of wireless apparatus. 
The B.B.C. themselves have welcomed the Wireless 


Ammon, M.P., 
Weaver, the 


“The B.B.C. welcomes 
Listener. We 
before us the need for constant 
progress and we gladly listen to 
constructive criticism and help 
from the large body of listeners 
‘The Listener’ 
should be a milestone 
advance of British broadcasting.” 


—The British Broadcasting Company. 


League, in that we have been able to assist them by con- 
structive criticism of the Programmes and by represent- 
ing the wishes of listeners in a corporate manner. We 
devote our entue attention to the interests of listeners. 

A more material advantage secured by joining the 
League or by renewing the subscription is that of Free 
Insurance. From the moment 2s. is received, the re- 
celving set is insured against Third Party claims, damage 
by Fire and Lightning, and is now also covered for risks 
of Theft, Burglary, Housebreaking, and Larceny. The 
[League gives free technical advice. 

The time is coming when it will be necessary for 
listeners to state exactly what they need as regards pro- 
grammes ; if these needs are encouraged by the League, 
the demand will follow, and fulfilment is only a matter 
of time. 

Strengthen our hands; 2s. cannot do you any harm, 
and if in exchange you receive Free Insurance, Free 
Legal and Technical advice, and free representation on 
a Committee whose views are accepted. with respect, 
surely it is worth while! 

Wireless is a new art: get in on the ground floor. 
Ensure that all money spent on licences 
is devoted to your service, and your 
service alone. 

In evidence before the Government 
Committee the League recommended :— 

(1) The setting up of a permanent 

Broadcasting Commission. 

(2) Representation of the listener. 

(3) Alternative programmes. 

We now ask for a ‘‘ land line,’’ to 
give Continental broadcasts to crystal 
users, and a special service of local 
news and education with a three-mile radius in the large 
cities, in order that interference from the new high- 
power Stations scheme may not prevent those equipped 
with a modest apparatus from receiving the alternative 
programmes. 

The Wireless League has made a beginning; the end 
will never be in sight. Join, or renew, as the case may 
be, now. 
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SH ear, and this year, are critical 

| for the listener. . His greatest 

need is selectivity. He wishes to 

pick and choose like a gramophone. To 

do this is seldom possible without inter- 
ference. 

Perfect music and perfect selection are 
the greatest needs of wireless to-day. An 
improvement in these two items would 
enable us to attain the ‘‘catalogue ” 
ideal of music and song from all over 
the world. 

It will not be long before beam and 
short wave transmission empowers the 
user of the future air liner to talk to 
his house on the way to India; but 
selectivity is needed first of all. 

Cheap sets with too many earths are 
neither select nor selective, yet directional 
wireless transmission can bring events 
from all corners of the globe to our fire- 
side. Very soon we shall have wireless 
sight and broadcast pictures in our 
home, a few millionths of a second after 
the event. has taken place. This is where 
wireless transmission scores over the 
gramophone system, which takes months 
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A wireless set is a very silent thing, 
until the power reaches the telephones. 
This is not surprising, for the business 
of wireless is to carry electrical impulses 
over long distances, through brick walls 
and over the sea, until we want to con- 
vert those impulses into sound. Sound 
is the mechanical result of waves of com- 
pression and rarefraction in the air. Air 
does not oscillate easily like ether, and 
the business of the telephone diaphragm is 
to move backwards and forwards in 
accordance with the strength of electrical 
current, which passes through the coils of 
the magnets in the headphones, 

It is this vibration of the diaphragm 
that does its best to produce music which 
is exactly that given to it by the ether, 
together ‘vith a little quite natural dis- 
tortion. The moving parts of a head- 
phone are light and therefore do not 
suffer seriously from inertia effect. 

The ear is so delicate—it can detect 
the movement of a diaphragm of one- 
millionth of a millionth of an inch—and 
so easily upset, that the relatively heavy 
parts of a loud-speaker do not always 
please our ears with their working. 

Loud-speakers seldom give really accu- 
rate music when they are forced. 
Listeners too often think of volume rather 
than reality of effect, and until improve- 
ments are forthcoming it is a humiliating 
fact that the baee a A ** crystaliser "’ 
hears better music than the multi-valve 
“fan.” It 1s just as creditable to obtain 
pure natural reception as it is to ‘log ”’ 
50 stations in one evening, when all are 
distorted and mingled with Morse. 

Most so-called selectivity means that 
one station is louder than others. Most 
purity means that results are better than 
many gramophones. It is important not 
to offend even one ear in our audience. 


for the manufacture and release of a 
record. 

Speeding up of communication is the 
keynote of all progress. 

Before long the B.B.C. may give us 
alternative programmes, but the big 
stations must have very different wave- 
lengths if simple selection is to be pos- 
sible. Can they not retain local stations 
for education and local news, on a power 
which limits normal reception to about 
3 miles’ radius? Cost would be low and 
interference would be avoided with the 
public broadcasting from all over the 
country . . . and the world! 

The B.B.C. would welcome the assist- 
ance of theatrical-entrepreneurs, but when 
a boy with a telephone and a piece of 


* * * 


The time will come when it will ke 
hard to distinguish between a piano by 
radio and a piano by air. The time will 
come when radio pictures will be as clear 
as the modern cinema. 

What would Gladstone have said in 
eighteen something if he had been told 
that 1926 would see us flying the Atlantic 
and hearing the Savoy band all the 
while? What will the Wireless League 
say in 1926 if radio music from America 
is not so pure as the ordinary Post Office 
telephony from ‘‘ the other side’’? 


ooo0oo 


WOMEN AND 
WIRELESS. 
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It was a lady who is alleged to have 
asked the Editor how she could slow 
down the music for dancing, and to have 
said, ‘‘ I have already tried turning all 
the knobs, but it is no use: As a 
matter of hard fact many women make 
up their own sets far more neatly than 
mere clumsy males. ‘They show a far 
greater appreciation of the programmes, 
and they are influencing general set 
design in the best direction. 

They ask for the receiver to mingle 
with the furniture, and very sensibly 
they dislike the untidy—but necessary— 
outside aerial. Will they not suggest 
some novel items for programmes? 
Would they hke more fashion talks in the 
afternoon’ Would they like broadcast 
cookery recipes, or would they prefer a 
special wavelength altogether or a direc- 
tional beam of matter far too sacred for 
the mere male? What about a dance pro- 
gramme with a description ef every item 
by “Lady This; or a _ criticism of 
things seen at the average dance by 
Madame Russhnickova? 
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sugar can “ listen-in,’’ how is the pro- 
moter to be repaid? 

Less talk and better afternoon music is 
a good slogan, but we have something 
to be thankful for. Think how dreadful 
would be the result of a Government 
monopoly on music halls with one fixed 
performance. The B.B.C. is in much the 
same position, the monopoly is necessary 
owing to the impossibility of securing 
real selectivity at present. 

The poor old Government. has been 
accused of having a finger in the pie. 
But would anyone suggest that jazz 
should be allowed to interfere with Post 
office or naval and military operations? 

Selectivity will come; we shall press 
our knobs and hear all we want, before 
long. In the meantime let us concentrate 
upon what is practicable now. We want 
Paris concerts and Continental events 
that can be picked up—not only when 
we are alone—by crystal users. Why 
not a landline to Paris, with the Con- 
tinent at full strength from 2LO, with- 
out the necessary permission from atmo- 
spherics, sunlight, and other stations? 


: KNOCKS BY KNOX. 

Apart from the interest of the Father 
Knox broadcast, in which the burning 
of ‘“‘ Big Ben” was described and in 
which the Houses of Parliament were 
blown up—some people would be de- 
lighted—there is probably a scientific ex- 
planation for so much misunderstanding. 
When we sing or speak to an audience 
we rely upon more than the one sense of 
hearing to give the desired impression. 
We use seeing, touch, and even smell, 
to convey our personality. We probably 
rely upon numbers of other unknown 
senses, there may be some telepathic 
effect for which the transmitting appar- 
atus is not yet discovered. Certainly a 
microphone is no use for anything but 
the course waves of air to reproduce 
sound. Mental waves are as yet beyond 
our ken. 

Wireless only transmits one sense, and 
that imperfectly, so that the public, in 
listening to Father Knox, only heard part 
of his voice and missed much of the 
delicate inflection which would have made 
the joke evident to an actual listener or 
onlooker. 

The same effect prevents some classical 
music from being transmitted effectively 
and shows up the need for programme 
simplicity. Accurate reproduction is a 
great need in broadcasting. Nightingales 
are no use if they sound like squeaking 
perambulators. 

The listener wants accurate broadcast- 
ing of popular music, and events that are 
within the capabilities of modern radio. 

So successful is broadcasting and so 
cheap that the demand for music has 
outstripped the scientific knowledge of 
the art. 

Wireless possibilities are unlimited, and 
every new listener contributes to improv- 
ing the service, , 


aid Google 
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AROUND THE BRANCHES. 


Subscriptions are now due. Use the form overleaf and post immediately. 


Tottenham and District Branch. 

Covering Tottenham, Wood Green, 
Upper and Lower Edmonton, this branch 
is getting well to the front. The 
Provisional Committee appointed at the 
inaugural meeting of members of the 
League has got to work, and a further 
meeting of members is called for March 
25th next to receive the report of the 
Committee. An interesting feature of 
the meeting will be a lecture by Mr. A. 
Hankey, of the B.B.C., on a popular 
subject. Councillor T. Elderfield has ac- 
cepted the presidency of the branch. 
Hon. Sec.: H. Hasemer, 9, Galliard 
Road, N.9. 


Newbury Branch. 

An infant of six weeks old and 78 
members. No time has been lost, and 
this number has been increased by 50 
per cent. Hon. Sec.: R. H. Parkes, 71, 
Gioucester Read. 


Leeds Branch. 
Formed in October, 1925, and has made 


considerable progress under the able 
direction of its chairman, Mr. E. N. 
Kent-Lemon, and a ‘“live-wire’’ com- 


mittee. Membership is steadily increas- 
ing as the benefits and advantages of 
“the League °’ become wider known, 
and-the secretary will be pleased to give 
any information to those interested who 


live in the district. Hon. Sec.: J. 
Watson, 4, Armley Grange Drive, 
Armley. 

Bradford Branch. 

The Bradford Branch has doubled its 
membership during its three months’ 
existence. Hon. Sec.: C. Wicks, 70, 
Saton Road. 

Harrow 


General meeting to be called for early 
next month, when we hope Professor Low 
will comevand talk to us. Harrow listeners 
please write to Hon. Sec.: E. W. Everett, 
28, Greenhill Crescent. 


Sheffield Branch. 

The League has made much progress 
in Sheffield. The membership is now 
1,000, and is daily increasing. It is 
recognised as the ‘‘listeners’’’ league. 
The branch is energetically co-operating 
with the edticational authorities and the 
Chamber of Commerce, and has already 
promised to place installations in two 
Council ecole: A public meeting at 
the Cutlers’ Hall, Sheffield, will be held 
on April 22nd, and Professor A. M. Low 
has promised to speak. The social side 
is not neglected, and dances and other 
social functions are being organised. 
Hon. Sec.: S. J. Adams, 38, Church 
Street. 


Windsor Branch. 

Inaugural meeting at Congregational 
Hall, Windsor, March 25th. Professor 
Low will then give members some tech- 
nical tips as well as ideas on the future 
of broadcasting. Hon. Sec.: K. W. 
Lane, Imperial Service College. 


Wembley and District Branch. 

Branch going well. The membership 
is nearly 200. The annual meeting will 
be held next month, at which Professor 
A. M. Low will speak. Hon. Sec.: 
R. W. Corkling, ‘‘ Orpington,” Bassing- 
ham Road, Alperton, Middlesex. 


Mr Thomas Den- 

bigh, J.P., Chairman 
Bradford Branch 

Wandsworth Branch. 


During the past six months the member- 


Mr. 
Hon Sec. of Windsor 
Branch. 


K. W. Lane, 


ship increased from 2,000 to 3,745. The 
area is so large that it has become 
necessary to have sub-branches. Secre- 


tarial help badly needed. The branch is 
actively organising an appeal for re- 
ceiving apparatus for local hospitais. 
llon. Sec.: F. G. Edwards, 29, Basker- 
ville Road, S.W.18. 

On another page will be found a 
provisional list of Branch Secretaries’ 
Addresses. 

It is regretted that pressure on our 
space in this issue prevents the insertion 
of notes fron a large number of branches. 
Neat month it is hoped more space wild 
be available. 


THE MOST IMPORTANT hint to any new 
reader is the reminder that a house with. 
out radio is like a house without a bath. 

Illa 

ALWAYS REMEMBER that, having paid 
your licence, the more energy you can 
collect the less you need spend on ampli- 
fication. So begin with a good aerial. 
Insulate it properly and keep the insu- 
lators clean. Soot, dust and dirt all 
conduct electricity and waste the in- 
coming signal. ‘The vertical portion of 
an aerial or the ‘‘ lead-in’’ is important. 
Sometimes it is more effective than the 
aerial proper, so keep it away from trees 
and buildings 

1i 

THE EARTH is cheap, but high-frequency 
currents dislike sharp corners. Let your 
earth wire be like the nigger’s business— 
as straight as possible! If a real main 
water pipe is out of the question, try 
other pipes, but best of all, bury a large 
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metal plate in the ground and solder the 
earth wire to it. Choose wet ground; a 
bucket of water over the earth spot once 
a week is very useful. 

Wh 

Some FLATS, of the brickwork variety, 
have no room for aerials. A roll of 
chicken wire in the roof, suspended from 
a ginger-beer bottle, with an insulated 
wire to the set, makes a good aerial if 
the usual wire round the picture-rail is 
inconvenient. 

Wd 

FRAME AERIALS are excellent, but are 
little use on ordinary crystal sets; their 
directional effect is useful for cutting out 
unwanted stations. 

A sheet of silver paper made up from 
scrap between two varnished sheets of 
brown paper about 5ft. by 4ft. makes a 
good aerial in some districts. Remember 
that the location of a set affects its 
results. Certain neighbourhoods are very 

‘dead,’ due to reflection and other 
troubles. Moving the position of the 
aerial may bring improvement and help 
to avoid interference from trams and 
electrical machinery. If this latter is 
very bad, the only hope“is to “write to 
the League about it.” 

lilt 

Dirt 1s BAD for wireless sets and bat- 
teries. Keep them dry and covered. 

If the H.T. battery is kept in a card- 
board box and sealed up it will rlast 
longer, particularly if disconnected. 
Flash-lamp batteries in series make good 
H.T. supply, and are often less suscep- 
tible to damp and dirt. 


Mt 
Ask the B.B.C. for 
their ‘‘anti-howl’’ pamphlet.  Oscilla 
tion spoils other people’s enjoyment. 
Worst of all, it spoils yours! 
ll 
PLEASE REMEMBER that the League is 
conducted by its members for its mem 
bers. Help us not to waste money and 
renew your two shillings at once. We 
want our modest staff to work for pro- 
gress in your interests, and not to spend 
time on book-keeping. 
©0000 


Do NOT HOWL. 


Ir any reader has a good idea for a 
workable wireless competition, write to 
“ The Listener.” 

We have already one suggestion for a 
working model valve with a series of 
diagrams showing each phase of detection 
printed on the top corner of ‘ The 
Listener.” By flicking over the pages 
the movements of ‘‘electrons’’ would 
become evident. 

0900 

A CORRESPONDENT informs us that “ his 
League membership is the best bargain 
he has ever made.” Another tells us that 
by our free legal advice scheme we have 
obtained repiacement of a damaged accu- 
mulator free of all cost to himself. 

ooo0ooọo ” 

THE BADGE of the League can be ob- 
tained from headquarters or from any 
branch or area secretary. 

oo0oo0gooọo 

ONE DOES not neglect insurance because 
the home is not burnt down twice weekly. 
The policy is a guard. So is the League. 


piled Google 
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When you visit a theatre you pay 
for the seat—unless you are lucky. The 
air is the medium by which you hear the 

erformance, and it costs nothing. The 

.B.C. should not be encouraged to 
establish a new standard of bands and 
performers. Good music and good artists 
exist already. The public wants to hear 
them. The public wants Gilbert and 
Sullivan, and will have it from the con- 
cert platform where this music is played. 
A theatre costs 10s. 6d. for a seat, and 
spends hundreds of pounds to get the 
best artists. Wireless must not spend 
hundreds on what is after all a cheap 
method of transmission, and pay minor 
artistes £2 2s. ! 


p— 


Contributions and Branch Notices should 

reach the Editor, Chandos House, Victoria 

Stret, London, S.W.1, not later than the 
15th of each month. 


Wireless 
World 


greece SCoaveosacaceee 


FREE INSURANCE. | 
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Free legal and technical advice, free 
insurance. You can pay two shillings and 
forget the League if you wish—until 
atmospherics or fire spoil the set, or 
until your aerial spoils someone else’s 
best hat. The Wireless League was the 
first to be invited to give svidence before 
the Broadcasting Committee on behalf of 
the listener. Our witnesses recommended 
a Commission—so does the report. Our 
witnesses recommended special wave- 
lengths for education—so does the report. 

What the League ‘‘ Listener ” thinks to- 
day, all listeners think to-morrow. 

Now for that two shillings! 


ooo0o0 


Members of THE WIRELE8S LEAGUE are 
covered by Insurance with the CORNELL 
THSURANCE Co., LTD., 32, Cornhill, E.C.3, as 
under: 


MEMBERSHIP AND RENEWAL 


FORM. 


MARCH 24th, 1926. 


(1.) Damage H Fire and/or Lightning or 
Burglary, House-breaking, Theft or Larceny 
on Wireless Receiving Sets, including 
Aerials and Accessories, the property ci 
members of the Wireless Teague, whilst in 
any Private Residence, Hotel, Inn, Lodging 
House, Club, Nursing Home, Hospital, 
School or Restaurant in the United King- 
dom and Ireland, up to the actual value 
of such Sets, etc., no one eet to be 
deemed of greater value than £25 (Twenty. 
five pounds): with a limit of £50 (Fifty 
founds) in respect to any number of Sets 
owned by one Member. , 
This Insurance dces not cover the burning 
out of valves or damage to apparstus 
caused by excessive pressure, short-circuiting 
or self-heating, or whilst being actually 
worked upon. 
Tegal liabilities to Third Parties incurred 
by Members of the Wireless ue in 
respect of injury to persons and/or amage 
to property in connection with less 
Receiving Sets, etc., as defined above, with 
a limit of £250 (Two hundred and fity 
pounds) in respect of any one accident or 
occurren :0. 


The above Insurance is effective to March 31st. 
1927, in respect of Member's apparatus et the 
address or addresses given by the applicant 
subject to the terms end conditions of the 
Insurance Policy held by THE WIRE 
LEAGUE on behalf of its members. 

In the event of a claim arising, nctification must 
be sent to the office of THE WIRELESS LEAGUE 
within seven days of the occurrence. 


(2. 
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To be filled in by readers who wish to become members of the League, or to renew their membership for a further 
twelve months as from rst April next. 
To the Secretary, The Wireless League, Chandos House, 
Palmer Street, Victoria Street, S.W.1. 


*enrol meas a member 


Please Fenew my membership 


of The Wireless League. 
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I enclose P.O. for Two Shillings,t which entitles me 


to membership with all the privileges and rights as enumerated in the constitution of the League, including FREE 
Insurance, Free Lesal Advice and Free Technical Advice. 


* Cross out Line not required. 


t Keep the Counterfoil of your Postal Order. 


WRITE IN Name (in full)....... 
CAPITAL (State whether Mr., Mrs. or Miss) 
LETTERS. Address ...... Awe 
My Membership No. is...... 


(This is only applicable in the case of renewals) 


eoeoernteeeeeeveneeeeeeeeeeeeeeeeeet eee se 


Commencing with the first issue in May, ‘‘ The Wireless World ” will devote four pages in the first issue of each month 
to League Notes and News, and a special arrangement has been made whereby those who are interested may receive 
these issues, post free, in addition to membership of the League, by payment of a joint subscription of 6/-. 

All who wish to take advantage of this offer should fill in the form below instead of the Membership Form above. 


PY TY IIRC eee eee eer eee er eee eee ce eee eee eee ee eee eee ee eee eee eee ee eee eee rere Cece ec oe? Seer eee eee SECC eee eee errr cere rrr eee ereee rrr rr rrere cre Terre er revere res eerie eri verer ise Sree ee eal eee ee qowoareren: 


JOINT 


MEMBERSHIP and 
SUBSCRIPTION 


To the Publishers, ‘‘ The Wireless World,” Dorset House, 
Tudor Street, London, E.C.4. 


*enrol me as a member 


renew my membership 
Wireless World.” 


Please 


FORM. 


of The Wireless League and also enter my name as a Special Subscriber to “ The 
I enclose P.O. for Six Shillings,t which entitles me to membership with all the privileges and rights as 


enumerated in the constitution of the League, including FREE Insurance, Free Legal Advice and Free Technical Advice ; 
and also to receive, post free, for twelve months, commencing May 5th, 1926, the first issue of ‘‘ The Wireless World ” published 
each month, containing a copy of the ‘ Listener.” 


* Cross out Line not require l. 


t Keep the Counterfoil of your Postal Order. 


WRITE IN Name (in full) ...... 
CAPITAL (State whether Mr., Mrs. or Misa) 
LETTERS. Address ....... are 

My Membership No. is............ 


(This ts only applicable in the case of renewals) 


Please enclose stamped addressed envelope. 


MARCH 24th, 1926. 
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OF 


PIONEERS 


WIRELESS. 


$ By ELLISON 'HAWKS, F.R.A.S. . 
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AMUEL FINLEY BREESE MORSE, the inventor 
of the code that bears his name, was the next’ to 
experiment in telegraphy without wires. It is not 


quite clear whether or not he had heard of Sémmering's ` 


discovery (in 1811) of the conductability of water, or of 
Steinheil’s work (in 1838) with the ‘‘ earth battery,” or 
whether -he independently discovered the method he de- 
monstrated. Whichever be correct, however, Morse did 
some excellent pioneer work, and we may profitably 
pause to consider his experiments. Although not sufti- 


ciently practicable to be commercialised, they “undoubtedly | 


stimulated others, and so played an important part in 
the history of wireless. 


Morse at Work. on his Telegraph. 


Morse was born at Charlestown, Mass., U.S.A., on 
April 27th, 1791, and was the son of a minister. He 
vraduated at Yale in 1810, and decided to become an 
‘artist. With this end in view he sailed for England to 
study painting under Benjamin West in London. In 
1813 Morse gained the gold medal of the Adelphi Society 
of Arts for his ‘‘ Dying Hercules,’ and returned to 
America. Here he founded the National Academy of 
Design, and became Professor of Arts in the University 
of New York. 

Morse had always been interested in electricity, and 
having once more visited Europe he decided to devote 
his attention to a practical system of telegraphy. His 
decision cost him dear, and brought him to abject poverty. 
He denied himself. food and — 
clothing in order to further his 


experiments. For the sake of 
economy he made everything 


himself—his models, moulds, 
and even his castings—but for 
four years everything seeme:! 
to go wrong. ‘‘ I am crushed 
for want of means,” he wrote. 

Success was near at hand, 
however, and the following year 
he completed his first instru- 
ment, which he exhibited in 
New York. He transmitted 
signals over a distance of 600 
yards, using copper wire. Con- 
gress would have nothing to do 
With the invention and Morse 
determined to visit England to 
patent his idea. In the mean- 
time, Wheatstone and Cooke 
were at work in London on 
their plan for ‘‘ improvements 
in giving signals and sounding S 


. F. B. Morse 


. 
reer eee ree ee eee eee eee ee eee Cee ee ee eee ee eee eee ery Pee ee eee eee ET eee Pee Pe eee eee eee eee ee eee ee eee 


. B. Morse. 


alarums in distant places by means of electric currents 
transmitted through metallic circuits.’’ 5 
Morse did nót succeed in patenting his device in 
England, but was more successful in France. On all 
these travels he took with him the electro-magnet on which 
everything depended, and when we learn that this magnet 
weighed 160 lb. we cannot but admire his perseverance ! 


First Transmission by Conduction. 


Returning to America Morse again pressed Congress 
with a view to making an official test of his invention. 
in 1843, during the last moments of the session, a grant 
of £6,000 was made for an experimental telegraph 
between Washington and Baltimore. 

A few months before the grant was made Morse en- 
deavoured to arouse interest in his invention by giving 
a public demonstration of the fact that an electric current 
will travel as well along a cable laid through water as 
along an air line. On October 18th, 1842, he laid insu- 
lated wires between Goyernor’s Island and Castle Garden, 
New York, a distance of about a mile. At daybreak on 
the following morning he had successfully transmitted 
some three or four characters, when communication 
was suddenly interrupted owing to one of several vessels 
lying along the line of the submerged cable raising the 
cable with her anchor. Not understanding what they 
had hauled on board, and finding no end to the cable. 
the sailors hauled about 20o0ft. on deck and cut it 
off, taking it away with them! 

With the jeers of the dis- 
appointed spectators ringing in 
his ears, Morse ‘‘ immediatelv 
devised a plan for avoiding such 
an accident in the future, by so 
arranging the wires along the 
banks of the river as to cause 
the water itself to conduct the 
electricity across.’’' He laid a 
wire along each bank of the 
river, connecting one wire with 
the transmitting key and with 
a battery, and the other wire 
on the opposite bank with a re- 
ceiver, the ends of both wires 
being fastened to copper plates 
sunk in the river. ‘< On Decem- 
ber 16th, 1842, I tested mv 
arrangement across the canal 
(at Washington) with success,’ 
he wrote, ‘‘ and the simple fact 

1 From Morse’s letter (December 


23rd, 1844) to the Secretary of the 
Treasury. 
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Pioneers of Wireless.— . 
was then ascertained that electricity could be made to 


cross a river without other conductors than the water 
itself.” 

In 1844 Morse carried out similar experiments, but on 
a larger scale. He found that ‘‘ electricity crosses the 
river in quantity in propoition to the size of the plates 
in the water,’’ and also that ‘‘ the distance of the plates 
on the same side of the river from each other also affects 
the result.” At Morse’s request, Professor Gale carried 
out a series of further experiments, and determined that 
the best results were obtained when the distance between 
the plates 6n the same bank was three times greater than 
the width of the river. Subsequently, two of Morse’s 
assistants (Vail and Rogers) were able to communicate 
‘“with*> complete success, a distance of nearly a mile,’’ 
across the Susquehanna River.’’! 


Wireless 
World 
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~ How near Morse was, without knowing it, to a greater 
revolution even than that brought about by the introduc- 
tion of his telegraph. But it is perhaps fortunate that 
he missed the great issue, for undoubtedly the time was 
not ripe for wireless telegraphy. Had it been discovered 
in his day it might have suffered disastrously from being 
before its time, as have many other inventions that have 
come before civilisation was ready for them. — 


Labours Rewarded. 


If Morse’s early years were full of bitterness and dis- 
appointments, he reaped the ‘joy of his labours in his 
later life. He lived to see his system of telegraphy 
adopted by the United States, France, Germany, Den- 
mark, Sweden, Russia, and Australia. Napoleon IIT was 
instrumental in his being presented with ‘an international 
gift of £80,000, and he died (April 2nd, 1872) in New 


! Vail: American Electromagnetic Telegraph (1845), 


General Notes. 

C.P.0. Telegr. R. H. Hermann, of 
H.M.S. “ Durban ” (G FUP), stationed 
at Hong-Kong, gives us some interesting 
results achieved with a short-wave trans- 
mitter based apon the design given in our 
issue of August 12th, 1925. His first 
“CQ” signal was at once answered by 
Pekin NPP, distant about 1,200 miles, 
who reported his signals as R8; this was 
in daylight. Later in the evening G FUP 
worked U 6BJD in California (R5) and 
the Naval Training Station, NQGI, at 
San Diego, where his signals were re- 
ported as R8. the loudest coming in from 
China, the distance being about 8,700 
miles. G FUP has subsequently worked 
with America, England, India, Palestine 
und Austraha, and will welcome any re- 
ports from listeners who have heard the 
station since he started transmitting on 
November 10th. 

0000 

Capt. FE. J. Hobbs (Y 2JL). 2nd 
Armoured Car Company, Ashley Park, 
Bangalore, is carrying out a series of ex- 
periments on wavelengths hetween 25 and 
30 metres. 
sions are 1545-1745 and 0030-0130, G.M.T. 


0000 
A. M. Houston-Fergus (G 2ZC and 
MAG), La Cotte, La Move, Jersey, is 


conducting tests on 45 metres for the pur- 
pose of investigating the fading on that 
wavelength, and would like to work with 
any other experimenters interested in 


that study, especially in London, N.E., - 


England N.F. and E., Scotland E., and 
England N.W. (North of Birmingham 
and west of Chester to Anglesey). 
oo0o°0 

~ We understand from Mr. C. A. Jamblin 
(G 6BT), the hon. organiser of the Trans- 
mitter and Relay Section, that the Radio 
Society of Great Britain has received 
several hundred QSL cards from abroad 
for British amateurs which, so far, have 
not been claimed. Transmitters who are 
expecting such cards are asked to forward 
stamped and addressed envelopes to Mr. 
C. A. Jamblin, 82, York Road, Bury St. 
Edmunds, Suffolk, who will forward any 
cards that may be awaiting them, or, if 
there are none, will file the envelope for 
future use. Envelopes should not be 


B Io 


His usual times of transmis- - 
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_ TRANSMITTERS’ NOTES | 
| AND QUERIES. .| 


FeO CORR HOT E EHO HED OO TEETER HEM EN OOO EEE HOH AEH THE OHE HH PEHREEHE REE EOH EOS ET ,y 


smaller than 6in. x 43in., preferably of 
the thin foreign variety, and should have 
the addressee’s call-sign clearly marked on 
the left-hand top corner. 
oo0o°0 

Mr. E. Megaw (GI6MU), 3. Fort- 
william Drive, Belfast, established com- 
munication on February 27th at 23.00 


G.M.T. with O AA in Vienna, on a wave. 
length of 45.5 metres and an input of 
about 9 watts D.C. His signals were re- 
ported R4. Mr. Megaw believes this to 
be the first time communication has heen 
established between amateurs in Great 
Britain and Austria, but will be glad to 
hear from any other transmitter with a 
prior claim. 
0000 
I 1RG, the Radiogiornale station at 
Bellagio on Lake Como, which is operated 
by Mr. Ernesto Monti, is transmitting 
by telephony every Sunday at 13.00 
G.M.T. on 10 metres, 13.30 G.M.T. on 
18 metres, 14.00 G.M.T. on 35 metres, 
and at 14.30 G.M.T. on 65 metres. Re- 
ports will be welcomed. 
oo0oo0oo0o 
F83PY would like to receive reports 
from British amateurs of ‘his transmis- 
sions on 45 metres, which may be sent 
via G6NK, R. J. Denny, 1, Hillside, 
Waverley Road, Weybridge. 
00°00 
Amateur Transmission in Denmark: 


Our Copenhagen correspondent sends us: 


a summary of the conditions under which 
the Danish authorities will grant trans- 
mitting licences to experimenters. Appli- 
cations must be made to the State Tele- 
graph Department, who will issue licences 
only for scientific and technical experi- 
ments. The licence will hold good for 
one vear, on payment of a fee of 20 


kroner, and may he cancelled if the fol- 


York loaded with honours. 


lowing conditions are not observed :—(c) 
Transmission must only take place during 
the hours specified by the State Telegraph 
Dept. (+) The call-signs must be given 
out at the beginning and end of each 
message. (c) The maximum power 
allowed is 100 watts input. (d) The wave- 
lengths permitted are (1) below 15 metres: 
(2) 43 to 47 metres; (3) 70 to 75 metres; 
(4) 95 to 115 metres. (e) Commercial tele- 
grams must not be transmitted either by 
Morse or telephony, neither. may experi- 
mental stations be used for broadcasting 
news or retransmitting broadcast pro- 
grammes. Transmitters must not be con- 
nected with other radio stations (this is 
understood to mean commercial stations). 
The experimental stations must be open 
for inspection by the representatives of 
the State Telegraphs Dept. 


oo0oo0ọ 


QRA's Wanted. ; 

G 2BQ, G 2WW, & 5JV, AG 5MA, 
BZ 1BI, EAR 23, IRA, KACN, 
M 1GB, N OWB, N OFP, PI 3N0. 
PVXZ, OKA (calling OPX), FOCNG, 
B S5. 84, S 3F. 


oo0oo0oo0 


New Call-Signs Allotted and Stations 
Identified. 

G 2BRB.—R. E. Broomfield. 99, Sud- 
bourne Rd.. -Brixton Hill, S.W.2, trans- 
mits on 23-90 metres. 

G 5SN.—(Late 2BGO) N. W. Skinner, 
296, London Rd., Westcliff-on-Sea, trans- 
mits on 150-200 metres. 

Y 2JL.—Capt. E. J. Hobbs, 2nd 
Armoured Car Company, Ashley Park, 
Bangalore, South India, transmits on 2 
and 30 metres. . 

N PC3.—W. F. H. Peeters, Hugo de 
Grootstraat, 14, Amsterdam. 

N OPB99. N OAS, N OMD, N OKC.— 
Cards may be sent via W. E. Russell, 5, 
Walton Rd., Woking. 

U 1CAL.—A. J. Spriggs, 1285, Boule- 


vard, New Haven, Conn. 


oo0oo0oọ0 


A Correction. 

The correct call-sign of the station 
owned by Mr. F. A. King, 35, Oakmead 
Road, Balham, S.W.12, is G 5MF, and 
not G 5FM as stated in error on page 3 
of our issue of February 24th. 
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8.—Aerials and Aerial Circuits. 
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By S. O. PEARSON. B.Sc., .A.M.I.E.E. 


HE usual type of outdoor aerial consists essentially 

of an elevated wire or system of wires with one 

end connected by a down-lead to the earth, the 
whole being otherwise well insulated from its supports. 
In series with the down-lead is included an inductance coil 
to which the receiver is either directly connected or induc- 
tively coupled. The most common form of aerial is the 
flat top or inverted ‘‘ IL ” type, as shown in Fig. 1, and 
this particular kind of aerial is considered here, although 
the remarks can be applied in gencral to any type of open 
aerial. 

The Aerial as a Tuned Circuit. 


The wire comprising the aerial naturally possesses re- 


sistance, and, as explained in Part 2, even a piece of 
straight wire possesses inductance because a magnetic field 
is set up around it when a current flows through it; thus 
an aerial also possesses self-inductance even when no 
inductance coil or loading coil is included in the down- 
lead. Thirdly, the elevated portion of the aerial and the 
earth are equivalent to the two sets of plates of a con- 
denser of large dimensions, the air being the intervening 
insulating medium or dielectric in which the electro- 
static lines of force are set up when a potential difference 
exists between the elevated portion of the aerial and the 
earth, just as in an ordinary condenser lines of electro- 
static force are produced through the dielectric when the 
condenser is charged. 

We see then that an aerial possesses resistance, in- 
ductance, and capacity, and is therefore capable of 
responding to electrical resonance in exactly the same 
manner as the closed circuits considered previously. 
Actually the capacity and inductance are distributed 


(a). (b) 
Fig. 1.—Inverted “L” type of aerial. The capacity is situate! 
mainly in the horizont portion, and the inductance in the 
vertical down-lead. 
along the whole length of the aerial, but the major part 
of the effective capacity is situated in the elevated or 
horizontal portion, and the greater part of the inductance 
1s embodied in the down-lead and the loading inductance, 
because it is here that the current has its greatest R.M.S. 
Value under normal operating conditions. Therefore the 
aerial circuit of Fig. 2(a) is electrically equivalent to 
the closed circuit of Fig. 2(b), except that the resistance 
R. in the open aerial contains a component called the 
radiation resistance, which is explained below. 
__ In order to simplify the consideration of the principles 
involved in a tuned aerial circuit, and to show the con- 


nection between frequency and wavelength, it will be 
advantageous to consider briefly an aerial of the inverted 
‘““L?’ type when used for transmitting or sending out 
wireless waves, and to do this it is necessary to view 
resonance or electrical oscillation in a closed tuned circuit 
from the point of view of the energy stored in the oscil- 
latory circuit. 


(b) 


aerial and (b) the equivalent 
electrical circuit. 


Fig. 2.—(a) Inverted “L” 


It was shown in a previous instalment’ that when com- 
plete resonance occurs the voltage across the circuit and 
the current flowing round the closed circuit are exactly 
90° out of phase. Thus, when the current is passing 
through one of its zero values, the potential difference 
across the circuit has its maximum or peak value, and 
when the current round the circuit is passing through a 
maximum value, the voltage is zero. We have seen also 
that when a current f flows through a circuit of inductance 
L henries, the energy stored in the magnetic field is given 
by 412? joules or watt-seconds (see Part 2, January 
27th, page 124). Now it can be shown by exactly the 
same reasoning that the energy stored in the electrostatic 
field of a condenser of capacity C farads, when the poten- 
tial difference between the two sets of plates is e volts, is 
equal to $Ce¢? joules or watt-seconds. 7 


Energy in an Oscillating Circuit. 

Suppose that in the tuned circuit the current reaches 
a maximum positive or negative value of Im amps, and 
that the voltage across the circuit reaches a peak value 
of Em volts. Then at an instant when the current is 
greatest the stored energy in the magnetic field of the coil 
will be 31.],,7 joules, and at this same instant the stored 
energy in the condenser will be zero, because the voltage 
is zero when the current is greatest. During the next 
quarter of a cycle, when the current is falling to zero, the 
magnetic field of the coil is collapsing, and its energy is 
being given back again to the circuit, but at the same time 
the voltage across the condenser is building up so that 
energy is being accumulated and stored up in its electro- 
static field, and this will reach a value of $CE,,? joules 
when the energy of the magnetic field has fallen to zero. 
Now, in the case where the circuit possesses no resist- 
ance, there is no loss of energy in the form of heat, and 


2 Phe Wireless World, March 3rd, page 347, Fig. 7 (c). 
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therefore during the quarter of a cycle considered, the 
whole of the energy $LIn? originally stored in the mag- 
netic field of the coil has been transferred to the con- 
denser, now being given by $CE,,?.. During the next 
“quarter of a cycle, the energy is transferred Lack to the 
inductance again, and so on indefinitely. 

We see, then, that a certain amount of energy is oscil- 
lating backwards and forwards between two parts of the 
circuit, and this gives us the real meaning of electrical 
oscillation in tuned circuits. Of course, if the circuit 
contains resistance, a fraction of this energy is converted 
into heat during each half-wave of current, but if this 
loss is exactly compensated for by the right amount of 
energy being drawn from the source of supply, the oscil- 
lations will continue with undiminished amplitude just as 
the pendulum of a clock is kept swinging at a constant 
amplitude by the small impulses given by the driving 
mechanism. 


Radiation of Energy. 


Reverting now to the aerial circuit of Fig. 2, suppose 
that a high-frequency voltage is induced into the induct- 
ance coil L from some suitable source inductively coupled 
and that the aerial circuit is tuned to complete reson- 
ance with the frequency of this voltage; then elec trical 
oscillations will be set up in the aerial circuit, and, since 
for complete resonance the inductance and capacity effec ts 


balance each other out, the R.M.S. value, I, of the 
current will be equal to z amps, where E is the E.M.F. 


induced into the aerial circuit, and R, is the effective 
resistance of the aerial, the power being put into the 
aerial being I?R, watts. Thus the effective resistance 
R. is that equivalent resistance which, when multiplied 
by the aerial current squared, gives the total power. In 
the aerial circuit, just as in the closed circuit, energy will 
be oscillating backwards and forwards between the mag- 
netic field and the electrostatic field of the aerial. But 
here the essential difference between an open aerial circuit 
and a closed oscillatory circuit is indicated: namely, 
during each alternation some of the oscillating energy 
escapes from the aerial circuit and is radiated away into 
space. The amount of energy which is radiated per 
second in this manner dcpends on various factors, such as 
the strength of the current in the aerial, the effective 
height of the aerial, and the frequency of the oscilla- 
tions, being proportional to the squares of all three. 

The radiated energy takes the form of cter wares, 
and it is known that these waves always travel away from 
the aerial with the velocity of light; that is, at the great 
speed of about 186,000 miles per second, or 3 x 10'° 
centimetres per second. In fact, it has been proved 
that light waves are of the same nature as wireless waves, 
the only difference being that the frequency of light 
waves is many thousands of times greater than that of the 
shortest wavelengths used in wireless work. 

Knowing the velocity of the radiated waves and the 
frequency of the oscillations, we can find the relationship 
between frequency and wavelength, and incidentally give 
a definition of wavelength. Suppose that the frequency 
of the oscillations in the transmitting aerial is f eveles 
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‘shown in Fig. 3(a), and therefore one wave will corre- 
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per second; then, during one second, f complete ether 
waves will radiate outwards from the aerial, and the wave 
which left the aerial at the beginning of this second will 
be 3 x 10'° cms. away at the instant the last wave leave: 
at the end of the seċond. Thus there will be f waves 
spread out over a distance of 3 x 10'° centimetres, 2 


2 3 x c 


x 10 
spond to a length of a a centimetres, or 7 


metres. The actual length of one of these waves in the 
ether is called the wavelength; it is usually given in 
metres and denoted by the Greek letter A (lambda). Thu- 
the relationship between wavelength and frequency is 


iven b 8 
R y AS D metres, 
: 8 
T = cae cycles per second. 


À 
From this we see that the shorter the wavelength the 


‘greater is the corresponding frequency, and wice verse. 


It is convenient to remember that a wavelength of 3c: 
metres. represents a frequency of one million cycles pr 
second, the frequencies for any other wavelengths simp's 
being in the inverse proportion; for instance, the frc- 
quency corresponding to a wavelength of 365 metres is 


ete) 
Pa = 882,000 cycles per second (approximately). 
ga 


` 
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Wavelength and Frequency. 


Although strictly speaking the term ‘* wavelength ” 
can only be applied to the ether waves, it is almost 
universally applied to all radio- ‘frequency currents 2 
voltages, even in a closed circuit where waves, in the 
same sense of the word, do not exist at all. For instance. 
in a circuit where the frequency is a million cycles per 
second, the ‘‘ wavelength ° is said to be 300 metre. 
meaning, of course, that the frequency of the current is 


E 
©) DISTANC 
3x 10° OMS À 
SJS WAVES 
Fig. 3.—Diagram showing the relation between wavelength and 


frequency. 


that corresponding to a wavelength of 300 metres im the 
ether. In discussing the theory of circuits it is most con- 
venient to give relationships in terms of frequency, but 
it is usual to employ the corresponding wavelengths fer 
practical calculations, chiefly because the transmissions 
from various wireless stations are always denoted by their 
wavelengths. For instance, in designing a circuit to tune 
to a certain station of given wavelength, it is more œ- 
venient to work from a formula giving the relation be- 
tween inductance, capacity, and wavelength, rather thar 
from one involving frequency. Such a formula is ve! 
easily found from the fundamental expression for the 
resonant frequency of a tuned circuit, namely, from the 


I 3 x 10° 
expression {f = ———— Putting f = —~—— am 
27 y LC. 
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substituting, we get A = 27 ¥ LC x 3 x 10° metres, 
where L is in henries and C is in farads. If L is in 
microhenries and C in- microfarads, the expression be- 


comes A = 1,885 y LC metres, which is the usual 
formula for practical calculations. 


Aerial Efficiency. 


In general an aerial which is an efficient radiator of 
energy will also act as an efficient receiving aerial, and 
therefore the conditions pertaining to good efficiency in a 
transmitting aerial also apply to receiving aerials, except 
that the transmitting aerial must be designed to deal with 
high values of oscillating current and voltage without 
undue loss. The amount of power radiated depends on 
the length of the lines of the electrostatic force passing 
between the elevated portion of the aerial and the earth, 
and therefore on the height of the aerial. Now, since 
the earth is not a perfect conductor, and since there may 
be such things as trees and buildings below the aerial, the 
efective height is not necessarily equal to the actual 
height above the ground level, and it is the effective height 
which determines the power radiated for a given aerial 
current, and in the case of a receiving aerial the high- 
frequency voltage induced in it by the received Signals 
depends on the effective height. 

The power radiated is proportional to the square of 
the [efective height, and inversely proportional to the 
square of the wavelength. The amount of energy radi- 
ated per. second is given approximately by 
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P=1592 1° x - 
where I is the R M.S. value of the current measured in 
the earth lead, Æ is the effective height in metres, and 
À is the wavelength in metres. 

The most efficient aerial is cne in which the ratio of 
the power radiated to the total power supplied is greatest, 
this ratio itself being the efficiency. 
the aerial ‘is inversely proportional to the total effective 
aerial resistance R,, defined as that equivalent resistance 
which, when multiplied by the square of the current, 
gives the total power put into the acrial. Therefore, in 
order to obtain the greatest aerial current for a given 
induced voltage, the total effective resistance must be 
as low as possible, and this applies equally to a receiving 
aerial in which the current is induced by the oncoming 
ether waves. 


watts, 


Radiation Resistance. 


Only part of the power TPR, put into the acrial is 
radiated, the remainder being dissipated as heat in the 
ohmic resistance of the aerial circuit and in neighbouring 
objects in the form of eddy current losses and dielectric 
losses. All energy which is not radiated is wasted and 
must be counted as losses. The total effective resistance 
R, may be assumed to consist of two components, one 
component when multiplied by the square of the current 
giving the losses, and the other, called the radiation re- 
sistance, accounting for the power radiated. 

The radiation resistance R, of an aerial is defined as 
that equivalent resistance which, whea multiplicd by the 


Now the current in ` 
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square of the aerial current, gives the power radiated 


into space. Thus 
Power radiated P=I?R, watts 
he 
=1590 |? i: 
2 
and therefore R,=1590 |; ohms. 


é À | . 4 

Now, since the total effective resistance should be low 
in order to get a high aerial current, it follows that, for 
high efficiency, both for transmitting and receiving, the 


‘ratio of the radiation resistance to the total effective re- 


sistance should be as great as possible, the ideal con- 
dition being, of course, that in which the radiation 
resistance is the only resistance present, a condition quite 


Thus N 
Re 
equal to unity as possible; that is to say, the ordinary 
ohmic resistance of the aerial circuit must be as low as 
possible, and the aerial should be suspended well away 
from all trees and buildings, especially when the latter 
are partly constructed of metal. Of course, the sharp- 
ness of tuning will depend on the amount of resistance 
in the circuit exactly in the same way as for a closed - 
circuit—another reason for keeping the aerial resistance 
low. 


impossible in practice. should be as nearly 


Conditions for High Efficiency. 


Tie two most desirable features, then, that an aerial 
should possess are (a) a good effective height and (b) low 
resistance. For reasonable efficiency the height of an 
aerial for reception of broadcast stations other than the 
local one should be at ieast 3oft., a good average 
height being 45ft. It will be shown later that the most 
suitable length and height of a receiving aerial depends 
on the wavelength of the signals to be received. 

It is not always an easy matter to reduce to a low figure 
that part of the aerial resistance accounting for losses. 
The main portion of the ohmic resistance is located in 
the connection to earth, and sometimes a fair proportion 
in the aerial inductance coil. Connection to a water 
pipe does not always give a good ‘‘earth,’’ and it is 
better practice.to bury a wire or system of wires a foot 
or so deep under the entire length of the aerial where . 
this is practicable. Gas pipes are unsuitable for an 
earth connection, as the red-leaded ioints often offer a 
high resistance. Large trees near a receiving aerial have 
a very bad screening effect, especially if they are high 
compared with elevated portionof theaerial. The writer has 
found that the screening effect of trees varies with the 
seasons ; for instance, with an aerial 35ft. high supported . 
on a pole near an &sft. tree, the received signals are very 
much weaker in the late spring, when the tree is in full 
leaf with full sap flowing, than in the earlier weeks 
before budding commences, whereas on another aerial 
away from all trees this change is not noticeable. 

The high-frequency resistance of the aerial wire itself 
is not, as a rule, serious. and the total resistance of the 
aerial circuit is not much reduced by emploving two or 
more spaced wires in parallel. Although this may some- 
what increase the upper capacity if the spacing is suft- 
ciently great, thus giving slightly better signal strength, 
it is doubtful whether the extra trouble is justified. 
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THE “BLUE SPOT” TUNING COIL. 


This plug-in tuning inductance, which 
is obtainable from Revkar & Co. (Sup- 
pliers), Ltd., 59-60, Chancery Lane, Lon- 
don, W.C.2, is intended to replace the 
wide range of inductances ordinarily 
necessary to tune over a wide range of 
180 to 3,500 metres. 

In principle it consists of a large coil 
built up of a number of sections which, 
by means of a simple switch, are con- 
nected in series, an additional coil being 


The ‘* Blue Spot" tuning coil contains 
a series of eight inductances which are 


brought into operation by a switch 
arranged to eliminate as far as possible 
the detrimental effects of dead end turns. 


added as the switch lever advances from 
one position to the next. It would seem 
on casual examination that a tuning coil 
of this type would be unsatisfactory 
owing to the large amount of wire which 
might be left in circuit and in the field 
.of the turns in use when the lever is set 
at any position other than the maximum. 
Actually the lever switch is a very 
ingenious arrangement, and is arranged 
to eliminate as far as possible the 
detrimental effect produced by dead 
end turns. The switch lever re- 
volves an insulating plate fitted with 
short-cireuiting bars around which are 
fifteen spring contacts so that sections 
not in use are disconnected from the 
tuning circuit. The coils are of the 
basket type, though shaped to a conical 
formation so that liberal air spacing is 
obtained between successive layers. A 
strong cardboard case protects the wind- 
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ings, rendering the coil particularly dur- 
able, and the bronze bush which is pro- 
vided at the centre serves as a bearing for 


the switch lever. l 


This coil, apart from being cheaper 
than a set of tuning, coils covering the 
same range, is convenient for quickly 
searching over a wide band of wave- 
lengths. When used with a normal 
aerial and a series tuning condenser, 
having a maximum capacity of 0.0005 
mfd., a tuning range of 180 to 2,750 
metres is produced; whilst with parallel 
tuning on the same aerial the wave 
range is from 400 to 4,400 metres. Used 
in a closed circuit with a 0.0005 mfd. 
parallel tuning condenser, the range is 
from 180 to 3,150 metres according to data 
furnished by the manufacturer. 
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HAVA MICROMETER DIAL. 


One of the first methods. though un- 
doubtedly still one of the best, for ob- 
taining fine control in a tuning condenser 
isa worm drive. The principal advantage 
of worm reduction gearing 1s that several 
teeth are always in mesh, which has the 
effect of eliminating backlash while the 
reduction ratio may be moderately high. 
Halladays, Ltd., 12 to 18, Geach Street, 
Birmingham, manufacture a variable 
condenser to the knob of which is fitted 
a simple worm drive carried on a bracket 
so that it can be swung out of action 
when a quick adjustment ig needed. By 


—— =, 


The Hava condenser is fitted with a 
worm reduction gear for obtaining 
critical adjustment without backlash. 


means of a lever the screw is held in 
mesh with the worm wheel, while a pro- 


jection of the lever in coming into con- 


tact with the bracket disengages the 
pinions. The position of the moving 
plates is indicated by a brass pointer 
moving over a fixed scale. 
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C.A.V. L.T. ACCUMULATOR. 


A new range of filament heating 
batteries in unspillable glass boxes has 
been introduced by C. A. Vandervell and 
Co., Ltd., Warple Way, Acton, London, 
W.3. 

These batteries have been designed for 
use where celluloid containers are un- 
desirable, such as in tropical climates or, 


Unspillable Laci 2-volt cell in glass 
ox. 


as is sometimes the case, where the use 
of celluloid is objected to. 

The moulded glass jar is substantial in 
thickness, and is free from the risk © 
fire, while the chance of frothing 15 
eliminated. The battery is clean and of 
good appearance. No separators are 
fitted between the plates, which are cor- 
rectly spaced by grooves moulded into 
the sides of the glass boxes. The plate 
sections are suspended from an ebonite 
lid sealed in position, while the screwed 
vent plugs are made of porcelain. Port- 
ability is facilitated when required by 
the use of teak carrying crates fitted with 
the usual strip rubber handles, and as 
each 2-volt oil a a separate unit rubber 
buffers are suitably positioned to prevent 
damage from vibration. 
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EDISWAN VALVES ARE ENTIRELY BRITISH MADE. 


THE PERFECT PAIR- 
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Use them together. It is the only way to get the 
real Ediswan quality of reproduction. lndividually, 
à Ediswan Valves are always better—very robust; very 
long in life; very reliable in service: But it is in 
co-operation that Ediswan Valves give the most re- 
markable results—you can test this on your own set. 


The following table indicates the 
Ediswan A.R.D.E. is made to function PE g rag Valves that 
either as a L.F. amplifier or detector en rae 
(green line) or as a H.F. amplifier (red Receiving. | Battery Volts. 
lme). Ediswan P.V.6 (Loud Speaker 
Valve) is specially designed for use - 


when A.R.D.E is used in the With these groups and Edisoan HLT and 
preliminary stages. | L. T. Accumulators the ideal is attained. 


THE EDISON SWAN ELECTRIC CO. LTD, 
| 123-5, Queen Victoria Street, London, E.C.4. 
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PROBLEMS OF TELEVISION. 


HE history of attempts made to 

secure the transmission, by wire or 

wireless, of photographs, drawings, 
and diagrams was summarised in an in- 
structive and entertaining manner by Dr. 
E. E. Fournier D’Albe in a lecture before 
the Oxford University Radio Society on 
March 10th. 

Dr. Fournier D’Albe said he had given 
his lecture the title of ‘‘ Problems of Tele- 
vision ” because he still regarded tele- 
vision as a problem of considerable diffi- 
culty. 

It must be borne in mind, he said, that 
when we look at surfaces we do not see 
continuous surfaces, but actually a large 
patch of dots. The eye was a wonderful 
optical instrument, said the lecturer, and 
had a wider angle of view than any other 
instrument, its angle of view being nearly 
180 degrees in any direction. One hun- 
dred and eighty degrees was about 10,000 
minutes, and if we could make vertical 
cross section through the retina of the eye 
and examine it under a microscope it 
would be found that it consisted of a 
system of some 10,000 elements, each ele- 
ment capable of distinguishing a spot of 
light. That applied not only to the ver- 
tical section, but also to the horizontal 
section, and therefore we got about 
100,000,000 as approximately the number 
of single clements, each capable of seeing 
a small spot of light on a surface. In any 
case there could never be more than 
100,000,000 such spots, but as a matter of 


fact we did not use that number all the. 


time or on every occasion. The eye saw 
in front of it a certain area which was 
the area of clearness of vision, and that 
area consisted of about 10,000 elements. 


~ must be 10,000 elements. 


A Lecture at Oxford 
by ` 
Prof. Fournier D’Albe. | 


Therefore the simplest picture to transmit 
would consist of about that number of 
elements, Pictures using 1,000 elements 
and down to 600 elements had been trans- 
mitted, but they were barely recognisable, 
and for any picture of any size there 
In the cine- 
matograph there was presented to the eye 
a series of pictures at the rate of 16 
per second, which caused the impression 
of continuity ; therefore, in order to trans- 
mit pictures over wires it was necessary 
to multiply the 10,000 spots by 16 times, 
givin 160,000 spots to look after, or, 
in other words, 160,000 signals to trans- 
mit every second. Even that did not 
suffice in itself, because it was necessary 
to indicate gradation of the spots, and 
Dr. Fournier D’Albe had found by ex- 
periment that it takes six gradations to 
give anything like a tolerable likeness. 
Therefore we had to multiply 160,000 by 
about six before we could get a really 
recognisable and clear picture. 


| Early Experiments. | 
The practical problem in television was 


how to transmit 100,000 or 50,000 signals 


per second, and it would be seen at once 
that this problem was an extremely im- 
portant one and on quite a different plane 
from any ordinary wireless problem, such 
as the transmission of signals by means 
of dots and dashes. 


The transmission of a line by means of 
telegraphy was first done in 1850 by means 
of a revolving cylinder of fin foil on 
which the message was written with a 
metallic stylus in ink, the stylus being 
connected with contacts so that at every 
revolution of the cylinder contact was 
made. At the other end of the line there 
was a similar cylinder to which a stylus 
was acted upon at the proper moment, and 
in that way it was possible to transmit 
line drawings. That was the first rough 
attempt to transmit anything except 
messages consisting of words. That early 
work was due to F. C. Bakewell, and 
was followed by later work by Caselli, 
and finally synchronism was achieved by 
D’Artincourt in 1876. 


Transmitting Pictures. 


Attempts were next made to transmit 
pictures, which was a rather different 
problem from that of writing, and it was 
first successfully done by a German of the 
name of Korn, who in 1907 transmitted a 
picture of King Edward VII. in about 
twenty minutes. That system made use 
of the selenium cell, and it was only 
lately that a rival" had appeared to 
selenium as a sender. Other work in 
the same direction of sending pictures by 
telegraphy had been effected by Thorne 
Baker and others, the latest work having 
been: done by Campbell-Swinton, who 
devised an ingenious method, although 
the lecturer had not heard that it had 
yet been brought to any advanced stage. 
Next came the phenomenon described by 
Edouard Belin to the Royal Society of 
Arts some time ago by means of which 
some magnificent photographs had been 


PROBLEMS OF TELEVISION. - Prol. E. E. Fournier D'Albe with his demonstration apparatus on the occasion o! his lecture before 
the Oxfurd University Radio Society. His remarks tended to show that television still offers problems which can only be solved by 


persevering effort and no small amount of ingenuity. 
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Problems of Television.— 

transmitted, but when synchronism was 
taken into account the problem was a 
very difficult one. Most of the possible 
methods had already been proposed, and 
the only novelty now possible was at the 
receiving end. At the transmitting end 
it was known fairly well what could be 
done. There was one radical cure for the 
difficulties in using selenium, and that 
was to send the picture in code, which 
was first done, the lecturer believed, with 
remarkable success -by Sanger Shepherd, 
who in 1910 ‘transmitted a photograph 
of the America Cup yacht race. ` 


Continuing, Dr. Fournier D'Albe said 


he did not think a great deal had been 


done with coding, but he himself had | 


transmitted a picture from 2L0 on that 
principle two years. ago, the listeners 
taking the code by breadcast and arrang- 
ing it in a certain order as directed 
The next achievement was by Ruhmer, 
who transmitted a geometrical pattern. 
Jenkins and Baird. 

Among the systems which seemed to 
be extremely promising was one devised 
by Jenkins of America, who had already 
achieved some considerable results. There 
were alsa the experiments of Mr. J. M. 
Baird in England. The really new idea 
on his part was the use of the neon 
lamp, which gave an extraordinary num- 
ber of spots in a very small fraction 
of a second, and Baird was the first to 
use the neon lamp for the purpose. 

Dr. Fournier D’Albe then gave a few 
details of the work he himself has been 
carrying out in this connection. 
important thing, he said, is to get rid 
of the necessity for synchronism. One 
way would be to have a number of wires, 
and the first idea proposed was to have 
as many as 10,000, but even if we 
went to one million we should still get an 
inefficient result. Another way would be 
to have a number of different wave- 
lengths, but, considering the difficulty 
there now is in arranging the necessary 
number of wavelengths for other pur- 
poses, that idea would hardly be prac- 
ticable. Then it had occurred to him 
that we might attempt it with audio- 
frequencies, i.e., to convert a picture 
into sound, transmit the sound by 
radio-telephony, pick it up at the other 
end, and then convert it jinto its 
proper elements. He was experimenting 
along these lines; and Messrs. Hilger 
were making for him a beautiful set of 
acoustic resonators designed to control 24 
different patches of light. 


A Selective Arrangement. 


Each resonator, consisting of a cylin- 
der which can be tuned, carries a reed 
attached to a mirror, the latter 
Vibrating with the reed. The arrange- 
ment had the very great advantage 
that it was surprisingly selective. 
The mathematical theory was rather 
complicated and had not been fully 
worked out, but the lecturer said he was 
practically using a Helmholtz resorgtor. 
In employing an instrument of this de- 
scription, it could be arranged in various 
ways. It could be worked so that a black 
spot fell on a white screen, making a 
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spot of ink, and the white light would 
get brighter and brighter according to the 
note, but that would not be quantitative. 
It would not give an indication o the 
strength or loudness of the note,™and 
would merely be qualitative. A quan- 
titative application, however, would be 
obtained by reversing the arrangement, 
viz,, by taking a black screen and having 
a white spot which would be dimmed 
exaetly in accordance with the loudness 
of the note, so that if a picture were 
photographed we should get a negative 
consisting of a blackened surface, the 
opacity of which wodld be a measure of 
the loudness of the note. If we could 
only take the picture and make it into a 
note, then we could transmit that note 


- and reproduce it at the other end as a 


patch controlled by these resonators. 
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SIGNS OF THE TIMES. This ori 
and striking *" Franco” sign has 


made its appearance in : 3 

the sign is operating the loud-speaker 

“ flashes’? the Morse code, spelling out 
the words.on the right. 


Even with his set of 24 resonators he 
did not hope to do very much, but at 
all events something of the kind he had 
indicated could be done. He could not 
say at the moment how many of these 
resonators could be made. At present 
only 24 were being constructed, though 
another 56 would subsequently be made. 
Even then it would be possible to get 
only about 60 patches, and unless a 
miracie happened, the end was nowhere 
in sight. If it could be done in this 
way, however, it would be an enormous 
advantage over any other method hitherto 
proposed because it would be possible 
to send the sounds by the ordinary tele- 
phone or through a wireless transmitter 
over the whole spectrum of sound, and 
there was no reason why a picture should 
not be transmitted in this way. Another 
advantage of this resonator was that it 
responded practically instantaneously, 
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especially in the higher octaves. All 
this, however, related to the transmitting 
end, and it was at the receiving end 
that the real difficulty existed, via, how 
to reproduce the sound which was trans- 
mitted. That problem was largely cón- 
cerned with the selenium cell, and in 
this connection - Dr. Fournier D'Albe 
showed what he referred to as a mail 
selenium cell devised” by E. Simmonds, 
of the Cavendish Laboratory, Cambridge, 
which was rather remarkable, and vill 
be exhibited at the forthcoming Optia 
Convention at South Kensington in April. 
This showed that we. can do certain 
things even with very faint light inter. 
ference systems with wave bands oi 
light. 


The Question of «* Lag.” 


Dr. Fournier D’Albe proceeded by com- 
menting on the so-ca led lag of selenium 
cells, and said he did not like the word 
* lag ” in this connection, because it was 
liable to lead to some misunderstanding. 
Ordinarily, the word ‘‘ lag’’ meant the 
time taken between cause and effect, but 
with the selenium cell the effect was 
immediate. In order to test this funds- 
mentally, Mr. Simmonds and he had 
arranged an experiment which showed 
that it is possible to work a relay with 
the efficiency of light lasting ane-thov- 
sandth of a second, and therefore he did 


_ not think the word ‘lag ° was a justi- 


fiable one in relation to the selenium cel. 
and in relation to the selenium cell the 
so-called ‘‘ lag’? was a thing that really 
did not matter. Here, however, he cam 
to the point at issue between selenium 
and its rivals. Selenium had the advantage 
that it is an element, and can be used ìn 
its dry state, and it is very steady indeed 
There was, however, the photo-electric 
cell, and it was only recently, throagh 
the kindness of one of the scientific 
leaders at Oxford, that pho hs of 
the latest photo-electric cells had bee 
obtained under the auspices of Oxford 
University. These certainly showed 3 
very marked advance indeed, and the 
photo-electric cell had one supreme ad- 
vantage, that its action, whatever it Was, 
was instantaneous. There was no lag, 
even nominal. 


The Photo-Electric Cell. 

_ Dr. Fournier, D’Albe concluded by 
saying that he still adhered to the opinio 
that there can be no serious rival to 
the selenium cell, not even in the shape 
of the photo-electric cell, and he intended 
to go on with selenium, which had alway: 
stood him in such good stead. At the 
same time any new developments of this 
nature must be welcomed because they 
could only be to the advantage of science. 

A number of questions were asked Dr. 
Fournier D’Albe at the conclusion of the 
lecture, and a cordial vote of thanks "33 
passed to him on the motion of Prof. 
Townsend. A 

Seconding the motion, Prof. Linde 
mann stated that whilst he admired the 
work Dr. Fournier D’Albe was doing 
with the selenium cell, he had not bees 
persuaded yet that it was better than 
the photo-electric cell, and he pref 
the latter. 
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WITH VALVE DETECTOR. 


Constructional Details and Operating Notes. 


(Conlinued from previous issue.) 


O far, we have discussed the general theory of the 


receiver, and described the arrangement of the parts 

on the ebonite front panel and on the upper side of 
the baseboard, We have seen that selectivity and ampli- 
fication depend on the characteristics of the valves use¢l 
and on the values of the couplings as well as on the 
method of connecting them. 

Selectivity depends on the effective resistance of the 
circuits and on their number. 
three couplings, each comprising a coil and tuning con- 
denser. One of them is used to connect the aerial to 
the first valve, the second to connect the first and second 
valves, and the third to connect the second valve and the 
detector. (See Fig. 1, page 394.) 

Taken by themselves, the three couplings will have a 
similar tuning curve, as each comprises a coil and con- 
denser; but, connected in the receiver as they are, the 
characteristics of each circuit will be different. 


Avoid Grid Current. >- 


In the first place, the coupling between the aerial and 
the first valve has the load of the aerial-earth thrown on 
it, the amount of the load depending, of course, on the 
nature of the aerial and earth. ‘Then again, one end and 
the centre point of the coil are joined to the grid and fila- 
ment of the valve. If the impedance of the grid fila- 
ment path is high compared with that of the circuit, con- 
necting the valve will not affect the amplitude of the 
signals in the tuned circuit, nor affect its tuning curve ; but 
if grid current flows as the result of a strong signal, or if 
grid current normally flows because of the point to which 
the grid return wire is connected, we have a load on the 
circuit—in effect, a shunt resistance, which reduces the 
signal strength and broadens the tuning curve. Grid 
current must, therefore, be avoided so far as possible. <A 
grid bias of negative 3 volts is suitable for the set 
illustrated -here. 

Great care must also be taken that there is no leakage. 
The insulation resistance of the valve-holder should be 
very high; the amplifying valve used should be a hard 


In this receiver there are’ 
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one; the connecting wires should be clear of the base- 
board and other components ; the insulation resistance of 
the condenser should be very high ; and, finally, the insula- 


tion resistance between the contacts of the coil-holder and 


between the contacts of the coil itself (across the ebonite 
former) should be high. Bought components of good 

make are usually satisfactory ; the average constructor, 
as a rule, will have no means of testing for slight leak- 
ages, but he can take care that he does not make leakage 
paths by bad workmanship. 


Second and Third Couplings 


Particular attention should be paid when using solder- * 
ing flux, only a small quantity being required. If an 
excessive amount is used and is allowed to form a film 
between contacts, a leakage path is formed to the detriment 
of selectivity and amplification. One of the principal 
reasons of the writer for well spacing the components of a 
set and for wiring with stout wire is that it is easy 
for those who closely follow the construction to wire and 
solder neatly, and this encourages those who are not 
expert. When the parts are crowded together the con- 
necting wires are more difficult to solder, and there 1s 
much more chance of reduced effectiveness through 
leakage paths. 

Turning now to the second tuned circuit, we have in 
shunt with this the anode filament path of the valve and 
the H.F. choke, also the grid filament path of the second 
valve. When care is taken with the grid circuit and in 
the choice of the H.F. choke, we are left only with the 
effect of the valve. The effect of the valve was explained 
in the first part of this article, and it should hardly be 
necessary to point out that a high impedance amplifying 
valve must be used if good selectivity and amplification 
are desired. Of course, there is no need to use an ex- 
tremely high impedance talve such as one of the foreign 
valves of doubtful make. One of the valves recommended 
should be used. 
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Two-Stage Radio Frequency Amplifier.— 

The third circuit has the detector connected across part 
of it, and this will slightly lower the amplitude of the 
signal (when grid current rectification is used) as com- 
pared with the amplitude if the detector were removed ; 
but the output of the detector will be greater with the set 
wired as described, and for normal signals, when the grid 
current method of rectification is used than with anode 
bend rectification ; that is, although the grid current detec- 
tor has the effect of lowering input voltages, its efective- 
ness is greater and the signal heard will be louder than 
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It might also be mentioned that the two aerial fixed 
condensers (0.0003 and o.cco1 mfd.) have one of their 
ends screwed to the aerial and earth termina! strip. 

Wiring is carried out with bare No. 16 tinned copper 
wire, insuldting sleeving being used. where necessary— 
that is, at places where the wire passes through the bas- 
board and runs underneath. The wiring diagrams give 
the connections quite clearly, the bare, covered and flexible 
wire being indicated. 

It is necessary to drill a hole through the baseboard at 
the points marked by a letter, and through this hole to 
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The wiring of the parts mounted on the front panel; also the wiring which lies above the upper surface of the baseboard. The 
remainder of the wiring lies below the baseboard, and is shown in the next diagram. 


when the anode bend method of detection is employed, 
even though the latter method does not materially damp 
the tuned circuit. 

The arrangement of the parts on the upper side of the 
baseboard of the set and on the front panel was given 
in Figs. 2 and 3, and it was mentioned on page 396 that 
the two large condensers and the grid bias battery were 
secured below the baseboard. These parts are shown in 
here, the 0.125 mfd. condenser being screwed to a piece 
of wood and the grid battery held in place by two brass 
clips. 
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pass a connecting wire. To make the wiring diagrat' 
quite clear we will start, by way of example, with the 
aerial and earth connection strip. ‘Terminals A, and A, 
are connected to the two fixed condensers as shown, while 
terminal E is connected by a wire which passes through 
the hole in the baseboard marked O to one side of th 
0.125 mfd. condenser on the underside of the baseboard. 
This wire continues to the point marked W, and the wit 
is soldered and passed through the baseboard to the fila 
ment contict of the first valve-holder. From point : 
another wire is taken to point M, and so on. 
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Wiring connections on the underside of the baseboard. 


The balancing condenser NC, is easily made from a 
piece of Systoflex and a short length of wire. A piece of 
Systoflex about 2in. long, which is a fairly tight fit on the 
connecting wire to be seen in the diagram, should be 
wrapped with a bare copper wire of about No. 24 $.W.G. 
for about an inch. Solder the turns of this partial] outer 
covering of wire and also solder on a short length of 
flexible wire. Then cut a piece about din. out of the wire 


which runs between one end of the H.F. choke and the 


end of the first coil. The Systoflex, with its partial wire 
covering, should be slipped over these wires and the flex- 
ible wire soldered as indicated. It is very important to 
notice that there is a gap of about jin. between the ends 
of the two wires which, in the diagram, are to be seen 
running through the Systoflex at NC,. 


Operating the Receiver. 


Connect the filament-heating accumulator and an anode 
battery of about 90 volts, and when 2-volt valves are 


used connect the grid leak return wire to the positive ter- 
minal of the grid bias battery, and the flexible wire from 
negative LT to 14 volts negative with respect to the grid 
leak return wire. Also join the flexible wire fron the 
grid return circuit of the amplifying valves to the ‘grid 
bias battery, to give the grids a negative bias of 3 volts. 
With the aerial connected to terminal A, to begin with. 
tune in the local station. The first valve can be balanced 
in the usual manner by adjusting condenser NC, to stop 
the aerial circuit from oscillating. Now endeavour to 
tune in a weak signal, by turning the three condensers in, 
say, one degree steps, and when a weak signal is heard, 
make final adjustments to both balancing condensers. 
Their adjustment should be such that the set will not 
oscillate over the whole tuning range. A station should 
therefore be tuned in with the condenser dials near their 
maximum setting, and another with the dials near their 
minimum setting, and careful adjustments of the 
balancing condensers made to prevent unwanted oscilla- 


View of the top of the set with the coils and valves removed to show the wiring more clearly 
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Two-Stage Radio Frequency Amplifier.— - 
tions. In the receiver illustrated it was found necessary 
to remove a few plates from the rotor of the balancing 
condenser mounted on the front panel before the exact 
balance required could be obtained. 


A Tuning Hint. 


The selectivity of the receiver is such that Bournemouth 
can be heard while London is working, in the evening, at 
a prace about three miles from the London station. Such 
selectivity as this means that tuning must be very care- 
fully carried out, otherwise stations will be missed. 
When the maximum selectivity is not required, the aerial 
may be connected to terminal A, ; the strength of a dis- 
tant station is greater with this connection than when the 
aerial is joined to terminal A,. oo, ; 

When a number of stations have been received and a 


note made of the settings of the tuning condensers, a 
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. very utmost out of the receiver even at the expense of an 
additional control, and for this reason one of the 
balancing condensers is mounted on the front panel. If 
the setting of this condenser is changed a little, a reaction 
effect is produced, and of course if the setting is suff- 
ciently altered from the point where the Circuit is 
balanced, the second tuned coupling and second valve 
will oscillate. These oscillations ought not to reach the 
aerial circuit if the first balancing condenser is properly 
set ; therefore the use of a certain amount of. reaction in 
the second stage is justified in the case_of those who have 
had experience of operating a set with these tuning con- 
densers. : 


Pe The Detector Valve. 


One further point which might be of interest is this, 
that the same voltage is applied to the detector and high- 
frequency amplifying valves, and some readers may think 
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The underside of the baseboard All the connecting wires g be seen, also the method of fixing the condensers and grid bias 
ttery. 


tuning chart can be made, and will be of great assistance 
when searching for other stations. The chart is easily 
prepared as follows. On a sheet of squared paper mark 
off every tenth square from left to right along the bottom 
edge of the paper and label these points o, 10, 20—100 
or 180. On the left-hand side mark off wavelengths from 
200 to 600. Then, when a station has been heard, find 
its wavelength from one of the published lists, and mark 
a point opposite this wavelength and dial setting. When 
several stations have been tuned in and the points marked, 
a line can be drawn through the points, and from this the 
probable setting of the dials for a station of known wave- 
length can easily be found. 


Adding Reaction. 


No doubt the majority will be quite satisfied to operate 
the set with both high-frequency stages balanced, knowing 
quite well that when the balancing has been carefully 
done the receiver is a perfectly safe one; that is, the set 
will not oscillate. A few may, however, want to get the 


the anode voitage of go which*was recommended a little 
too high for the detector But, provided a valve 
of the H.F. type is used, as recommended, this voltage 
is not too high, and is in fact quite necessary when a 
power amplifier of the type to be described shortly is 
added. In this power amplifier, the first coupling is an 
anode resistance, with of course the usual grid condenser 
and leak, and when the power amplifier is added to the’ 
receiver described here the anode resistance is connected in 
the anode circuit of the detector. If the reader proposes 
to employ a transformer-coupled low-frequency ampli- 
fier, it will be as well to connect a separate H.T. wire 
to the detector circuit. Then a valve of lower imped- 

ance than an H.F. one can be used with advantage, for 

a transformer usually works better when connected to 3 

valve having a moderate or low anode impedance. Whe? 

a resistance of 100,000 ohms or more is connected to the 

anode of the detector, however, it is better to employ ĉ5 

the detector a valve of high amplification factor—that ': 

one of the H.F. type. 


tenp A wg 


noO OTT Ee etm gine: Maen 
ee ee FO 


MARCH 24TH, 1926. 


Boos dah Aiea EO E 
A T A L L A U D I (J á @ CR: Fe 
WITH i 


Pa MAE HTH 


CEEE AEN EATS ORG UCLA i 


S ot 
Kor” 
ova .« 
= e : C ss Tor A 
Hee? BP. cat 
hae ao oF V o 
oot AN N 41 Rik 
¿Y ot'y 


Prise’ $, 40 of om 


Advertisements for “ The Wireless World ” are only accepted from firms we believe to be thoroughly reliable. 


HIEI IEN 


THE WIRELESS WORLD 


( 


(ite 


ted TELERITE LLT 


N modern Radio Set design, more and more 
thought is being given to the elimination of low- 
frequency distortion. 


Resistance Capacity Coupling has in a great measure 
solved the problem, amplification being practically 
constant ‘at all Audio frequencies. This has resulted 
in the B.B.C. adopting Resistance Capacity Coupling in 
order to achieve the utmost qvality in their transmissions. 


Much research and experiment has resulted in the 
evolution of the “ Polar” R.C.C. Unit. This Unit puts 
distortionless amplification within reach of all, in most 
convenient form. 


The three essential .elements—Anode Resistance (non- 
inductively wire-wound to avoid noise), Dubilicr Coupling 
Condenser (Mica dielectric and perfectly insulated) and 
Mullard Gridleak—are incorporated in one small COM- 
PLETE Unit, with sturdy terminals conveniently placed 
lor easy wiring-up. 


“ Polar ” R.C.C. Units are obtainable from Polar Service 
Agents and all reputable Dealers. If out of stock locally, 
send your order DIRECT 


With Red Seal, 80,009 ohms, Anode With Green Seal, 40,000 ohms, Anode 
Resistance. (Recommended for all Resistance. (Recommended for last 
stages of Amplifier, except last). 12/6 stage of Amplifier.) 10/6 


WRITE TO-DAY FOR FREE INFORMATION 


on Resistance Capacity Coupling. Every detail 
of this efficient form of low-frequency amplifi- 
cation is covered in an interesting leaflet 
(which gives circuit diagram of a receiver 
incorporating R.C.C. Units). Sent on 
request to :— 
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A Complete 
BURNDEPT 


installation for £12 


HIS equipment is capable of 

giving pertect loud speaker 

reproduction up to 25 miles 
from your local station and about 
100 miles from Daventry. 
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The price includes Ethophone- 
Duplex Receiver with coils, two 
guaranteed Burndept Super-Valves, Ethovox 
Junior Loud Speaker, Accumulator, H.T. 


Battery, Aerial Equipment and Licence. | a B U R N D E PT 


Any Burndept Dealer will be pleased to demon- 
strate the wonderful performance of this inexpensive 


Ask your Dealer for particulars 
or write to 


WIRELESS LIMITED 


set—the most efficient on the market at the price. pins ees Dee eae ee T 


Branches and agents everywhere. 


~OLILITY™ 


LOW LOSS 


‘CONDENSER 


< 
=. Ř..Ļ.”.]v7ĻĽ->- E E E E P E E OE EE A A E E E EN 


In every way a low loss 
instrument. One end plate 
dispensed with, insulation 
placed external to electro- 
static fie!d, saving absorption 
and other losses. Bearing of 
centre spindle is unusually 
long and of novel design, 
ensuring absolute rigidity, 
perfect electrical contact, 
smooth action, ye mioni 
i cally takes up 

iP any possible UTILITY”? 
wear. End play VALVE - ga UNIT 

# 


is eliminated W.1 
i Combining ‘ Uujn ’” Switch, Rheo- 
@ and end thrust stat, and Low Loss Valve- Holder. 
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another feature. E qu; ally suitable for Hig h or Low frequency circuits. Its AOH 

- The whole i switch *‘ Qn" and “ QÑ ” a valve in a multi-valve set, at the kame imej i 
i e whole ıs a maintaining continuity of the circuit employed, The filament curren 4 
! mi very compact an be controlled in the usual way by the Rheostat, and 3 valve ' 
v atria. . ae switched ‘“‘ On ” and “Off ’’ as desired. il . 

š a Wiring diagrams sent with each uni. PRICE 8 ~ > | 

fitted with a a i 


dust cover, and 
can be attached by our 
one hole fixing method. 


“UTILITY 29 Capacity, Ref No. Price. 
VERNIER DIAL. ws Wio 128 | Vernier 


ew eA . i ' . J i r "0003 W. 161 |= j> 5/- 2 A. i 
Specially designed for use with "00025 y. t62 1S extra. CA aS GA x oe Bia, = te is Bee ~- bo a} 
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new geared principle. Com- These pie s include Knot er Dial. a 


bines both direct and vernier adjustment. Vernier adjustment has a 


geared ratio of 50 to |. Backlash js entirely eliminated and the finest CO M PO N E NTS 


| : condenser adjustment can be obtained. WILKINS & WRIGHT, Lid, 
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OSCILLATION WITHOUT REACTION. 


An Effect. erences by the Emission of Secondary Electrons in the Valve. 


~> 


INCE the invention of back-coupling by Meissner, 
it is generally known that undamped electrical oscil- 


lations car be generated in a simple way by meáns of 


a three-electrode: e. All the various circuits which 
have been elaborated for this purpose are. based upon 
some variation of Meissner’s circuit, since reaction is 


effected either by inductive, capacitative, or resistance 
Each of the various back-coupling. methods 


coupling. 


cin, moreover, be modified in different ways, so 


that a large number of transmitting circuits can be 


produced, but they are based in common on the back- 
coupling principle. The arrangement of Kühn, in which 
loth the grid and anode circuits are tuned, which is also 
able to oscillate and works as a transmitter without ap- 
parent back-coupling, is likewise, as is generally known, 
really a back-coupling circuit, and uses the internal 
capacity between anode and grid. 


The Dynatron Oscillator. 


Hitherto, only a few types of valves permitted of the 
generation’ of undamped electrical oscillations without 
back-coupling. A characteristic example of. this is- the 
‘Dynatron’’ of A. W. Hull, 
trons are given off from the anode due to the impact of 
the electrons from the glowing filament. It has a 
current-potential curve as shown in Fig. 1, which falls 
between the points A and C.- Inside this range, a 
decrease of the current intensity corresponds to an 
inerease of the potential, contrary to the rules of Ohm’s 
law, the current -and potential being proportionate, as, 
for example, is the case in the section OA of the curve. 
It can be shown in theory that in all cases where the 
current-potential curve or characteristic of an apparatus 
drops, thereby running counter to Ohm’s law, the pro- 
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Fig. 1.—Characteristic curve Fig. 2.—Oscillations were ob- 
of the Dynatron valve. served by Kühn in this circuit 

in 1917. 
duction of undamped oscillations is- possible. This 


applies equally to an arc, to the Gack -coupling circuit, 
and to the Dynatron. 

The knowledge ‘of these facts had been fairly general 
for some time past, but the fact that electrical oscillations 
can be generated without back-coupling by means of 
an ordinary three-electrode valve was not previously 
known. Now, Dr. Rottgardt, the laboratory chief of 
Messrs. C. Lorenz A. G., has succeeded, by means of 
ordinary transmitting valves, in producing phenomena 
similar to those previously obtained with the Dynatron, 


By Dr. JH. KRONCKE. 


in which secondary elec-: 


and it would seem, at least, that precisely the same 
methods underlie the observations of Rottgardt. a 

Rottgardt reverts to an observation of Kühn which the 
latter made in 1917, in a valve circuit according to` 
Fig. 2. An ordinary transmitting valve to which an 
anode tension Vg. was applied and the cathode of which 
was heated allowed a small anode current to pass through 
it, this being measured by the milliammeter Ia. The 
current could. only be small, as long as the grid G of the 
valve was not connected up, since this grid had rapidly 
to be charged negatively by the electrons produced, so 


Fig. 4.—Characteristic curve of 
the valve in Fig. 3. 


, Fig. 3. —Circuit used to investi- 
gate the phenomena eee 
in the circuit in Fig. 2 


that a further passage of current was rendered impossible. 


On one occasion Kiihn accidentally touched the grid lead 
with a wire which was connected to the anode, so that 
the grid became charged with the full anode potential. 
As was to be expected, the measuring instrument I, at 


once showed a greatly increased anode current. The 
remarkable point, however, was that the instrument, 


which was deflected, did not go back to its original posi- 
tion when the connection between end and anode Was 
again broken. . 

Kühn described this phenomenon as he fi decline of 
the electrical field of the valve.” He examined more 
closely in what conditions this phenomenon appeared, and 
in this connection he employed the circuit according to 
Fig. 3. The grid was therefore connected by a high 
resistance Ry w ith the anode, and the phenomenon was 
examined with different anode voltages and various values 
of the resistance. The same observation was made, more- 
over, when the grid was connected through a high resist- 
ance with the filament. The purpose of the resistance 1s 
that the touching of the grid with the anode does not have 
to be effected from time to time, and continucus connec- 
tion can be made. 


Characteristics of th2 Oscillator. 


If the relation of the anode current Ia to the anode 
potential Vy be represented graphically, the curve in 
Fig. 4 is obtained. “With an increasing anode tension, 
the current increases slowly from a to b. With the limit 
tension V, the current then jumps suddenly up to a very 
high value I,, and if the anode tension be further 
increased there will be noticed a normal anode charac- 
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Oscillation Without Reaction.— 


teristic, which leads gradually to the saturation current. 
If the anode tension be now reduced, the point ¢ is then 
exceeded without difficulty until approximately point e, 
whence the current drops suddenly to a very much smaller 
current I,, and then decreases along the curve ab, as the . 


potential is further decreased. 


The curves according to Fig. 4 have a certain similarity 
with the vapour tension curves of gases and, just as with 


la 


a 


Fig. 5.— Completion je 
characteristic curve of F Te 
as suggested by Rottgardt. 


the latter, the pui which apparently do not coincide can 
at first be connected experimentally and thus lead to 
Rottgardt completes the curve in 
he assumes that the 
current potential characteristic runs negatively on the curve 
branch be, and that here, therefore, no stable condition is 


interesting conclusions. 
“the manner indicated in Fig. 5, 2.e., 


Sutton Coldfield. 
(February 4th-28th.) 
France: 8QS, 8LDR, 


8IU, 8JC, 8GI, 8SAX, 8PEP, 8ZB, 


8CGS, BEG, 8ROL, 8BBQ, 8PRD, 8XH, 


8DDH, 
8KM, 


' 8VO, 8PM, BPLA, 8LLM, 
8SMR, sWGR, 8CAN, 8KWM, 


8JMS, 8EE, 8NN. French-Indo China : 


8QQ. Italy: I1FL, 1MA, 1AS, 1ER, 
1BK. Spain: EAR3, EAR20, EAR22l, 
EAR23. Sweden: SMUA, SMOJ, 
SMTQ, SMSS, SMXT, SMXU, SHT. 
New Zeala-d: 2IC, 4RD. Australia : 
SEF, 3X0. Finland: S2CO, 5NF, 
2ND, HNF. Yugo-Slavia: YS7XX, 
Brazil: 1AD, 1BC, 1AB, 1AW, 
1IB, 1AC. Canada: BAR, QAX, 1AR. 
South Africa: A6N, A42. 
U.S.A. 

U.S.A.: Ul, Bl, 1QB, 2ACS, 
2AUB, 1CM, 20L, 1CH 1LAAO, 
1BYX, 1CMF, 1AHC, OCH, 1RD, 


WIR, “WIZ, LPZ, 3LD, 1VC, 1CMX, 
9TZ, 1BHM, 1AP, BCCQ, 2GK, 1KB, 


1CMP, QNZ, 1APZ, 8DJP, BAVS- 
Belgium : H6, CC2, C2, 4&8, 
R7, C3 Holland: OWC, OKH, 


ONAA, OWB, PC2, PCLL. Germany : 


Q5, KPL, 6Z. Porto Rico: 4JE. 
Denmark : 7BZ, 7ZM, 7EW, DA. 
Portugal: -3CO, 3FZ, 3FT. Egypt : 
EGEH. Norway: 1A. Various : 


OCMV, RCLL, VKW, RCRL, FW, P7, 
GHA, GSH, RDA AL. 
(0-v-1, Reinartz) 30 to 45 metres. 
E. W. B. Briscoe. 
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Fig. 6.—A practical circuit in 
which the frequency of oscilla- 
tion is determined by the one 

stants of the circuit L C 


8HU, 8XP, 
8.JN, 802, 8SU, 8PAL, 8PKK, 8EU, 8DY, 
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oo World 


possible. 
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If this view is correct, it must be possible, how- 
ever, to use the falling characteristic between ¢ and 6 fer 
the production of oscillations, and it is in this respect that 
Rottgardt has actually succeeded. The circuit used by 
him is represented in Fig. 6. 
cuit shown in Fig. 3, if the anode and filament of the 
valve are shunted by an oscillatory circuit. 
possible to generate powerful electric oscillations in this 
circuit, but difficulties have been encountered up to the 


It proceeds from the cir- 


It is, in fact. 


present in withdrawing energy from this oscillatory circuit. 


A Practical Circuit. 


There is no doubt that oscillation without back-couplinz 
takes place in the valve transmitter according to Fig. 6 
nor is there any concealed interior back-coupling, since 
there is only one circuit that is able to oscillate. 
resistance Rg is important for the realisation of the oscilla- 
tions, and the magnitude of the resistance depends upon 
the anode and the characteristic of the valve. 
transmitting valve of 250 watts, and an anode voltage ot 


The 


With a 


about 800 volts, Rọ must have a value of the order of 


125,000 ohms. 


of view. 
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Calls Heard. 


Extracts from Readers’ 


Logs. 
Brockley, S.E.4. 

Australia: 3BD, 3EF, 3X0, 4RB, 
6AG. New Zealand: 4AC. Philip- 
pine Islands: 1HR, 3AA, NEQQ, 
NIRX, NPO. China: GFUP. Chile: 
2LD, 9TC. Brazil: 1AB, 1AC, 1AF, 
1AN, 1AP, IAW, 11TA, 11B, 2AF, 
5AB, 6QA. Indo-China : HVA, 
8QQ. India:  8UG. Argentine : 
BAI. South Africa: ASB, A6N. 
Cuba: 2LC, 2MK. Palestine: Lé6C, 
6YX, 6ZK. Egypt: EGEH. Madeira: 
P3FZ. Morocco: MAROC, 8MB, 
Panama: NBA.’ Porto Rico: 4JE, 
4KT,. 4SA, 4UR. Malta: GHA, 
Canada: 1AR, 1DD, 2AX, 2BE, 2BG, 
2BI, 2FO. U.S.A.: 4AV, 4DV, 
4GY, 4NR, 40Y, 4RZ, 48I, 480, 
4TV, 4UX, 5ATX, 5JF. 5YB, 5YD, 
5ZAT, 9ADK, 9AI0, 9AK, 9CYI, 
9DUD, 9EJI, ONB, 9XT, 92T, 
Various : SDK, SHAD NOT, NTT, 
NTT1, D8N, F9C. GFD. GFP, BYC? 
BYZ, LSI, X1GB. OCDB, TPAY, 


2X AS, NPG, ICS, URSS. 
(0-v-1.) A. J. Perkins. 


There appears to be hardly any doubt that the falling 
part eb of the characteristic in Fig. 5, and therefore the 
production of oscillations, is brought about by the develop- 
ment of secondary electrons from the grid. 
still doubtful whether this method will ever compete with 
the valve transmitter with back-coupling, but the pheno- 
menon is very interesting, at least from a theoretical point 


It is 


South Croydon. 
(February 20th to 23rd.) 


Great Britain and Ireland : 21A, 2NM, 
2NT, 20D, 20G, 28Z, 2TT, OTT, 2VL, 
2VQ, 2WJ, 2XY, 5FF, 5FQ, 5HA, 5KU, 
SKZ, 5MB, 5NN, 5NU, 50K, 5SK, 
5WV, 5XY, '5YTI, 6AN, 6FA, 6GH, 6LB. 
6QC, 6QM, 6UT, 6YC, 6YV, 6ZD, 
France: 8AL, 8BB, 8CR, 8DD, 8DK. 
8EL, 8EU, 8EZ, 8GU, SHV, 8IZ, 8MM, 
8SAX, 8sD, 8SSZ, 8YY. Belgium : D4, 
K4, S9, 9TS. Holland: OAP, OAX, 
OMS, OPX, OUC, PCLL. Sweden : 
SMSS, SMTN, SMTS, SMUI, SMVZ. 
Germany : Y8, IA. Italy: 1AX. (phone), 
1ER, 1MA. Denmark: 7ZM. Spain: 
FAR22. North Africa: OCDB. Pales- 
tine: 6YX. Japan: GFUP. Unknown: 
N 1CQ, P 2BG, S IAI. 

(0-v-1) on 20. to 50 metres. 


G. Bennett. 
Sunbury-on-Thames. 

(February 7th-28th.) 

U.S.A. : 1AAOQO, 1AJO, 1APY, 
1AFL, 2AGQ, 2AY, 2MU, 2CPK, 
2CTY, 4RM, 5YB, 5ZAl, 8AlG, 
8AUL, BALY, 8AVJ, 8BTH, 8DJG. 
9ADG. Brazil : 1AC, 1AW, 1BD. 


2AB. Australia : 2BK, 2CM, 2FY1, 
2CS, 3BD. New Zealand : 2AC, 2AE, 
2XA, 4AR, 4AC, 4A8, 4AV, 4AL, 
3AF. South Africa: A42, A6N. Indo- 
China: 8QQ. 
(0-v-2.) All below 50 metres. 
A. Diserens. 
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Broadcasting to Europe. 


When broadcasts to Europe are re- 
sumed after Easter they will take place 
on Tuesdays instead of on Mondays as 
at present. s 

cooo 


The Budget Speech. — 

A good deal of heartburning has been 
caused by the B.B.C.’s application to the 
Postmaster-General to be permitted to 
broadcast the Budget speech. Some 
representatives of the Press imagine—I 
think quite wrongly—that the interests 
of the Press will be prejudiced if the 
speech is broadcast. This is yet another 
indication of the failure to accommodate 
existing interests to the march of science. 


ooo°o 


The Folly of Obstruction. 


If there is anything in the world against 
which obstruction is hopeless it is broad- 
casting, and within very few years it 
will be amusing to look back on the 
attempts that have been made to retard 
the legitimate development of broad- 
casting. Still, different ages have had 
their different problems to solve.  . The 
Press itself is only allowed by grace of 
the House of Commons to report Parlia- 
ment speeches, and the broadcasting 
authorities feel that they must spare no 
effort to secure such concessions as other 
interests seem inclined to regard as their 
monopoly. 

©000 


Nearly Two Million Licences. 


I see that attention is called in a 
contemporary to the fact that the 
number of licences is approaching the 
two million mark, and the suggestion js 
made that when that figure is reached 
the B.B.C. should put on something very 
special ın the way of programmes to cele- 
brate the event. This is a laudable idea 
in some ways; but it is difficult to con- 
ceive why the B.B.C. should be expected 
to signalise the event in the manner 
suggested, seeing that the revenue 
which the company receives has been 
strictly limited, and that, therefore, 
it makes no difference whether the 
number of licences is two, three or four 
millions. Now if the writer who sug- 
gested a special programme had further 
suggested that it should be provided 
entirely at the expense of the Post 
Office—_! 


` 


; 
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By Our Special Correspondent. 
Less Oscillation ? 


Listeners’ letters to the B.B.C. show, 
as a general rule, that the writers appre- 
ciate the efforts at Savoy Hill to put a 
stop to the oscillation trouble, and, in 
proportion to the increase in the number 
of licences issued, fewer complaints of 
oscillation are received. That fact, how- 
ever, probably proves very little, as 
complainants get tired of writing about 
oscillation, and, having registered their 
complaint, wait for the Post Office, which 
is the only authority able to take drastic 
action, to move in the matter. In the 
past three months Savoy Hill has received 
complaints from 466 towns and districts. 


The “ A.0.P.” 

The ‘ anti-oscillation ° pamphlet which 
is given away by the B.B.C. has in many 
cases been useful in improving the con- 
ditions, and when the D.F. apparatus of 
the Post Office is brought into use next 


oooo 
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month a further improvement should take 
piace. One or two cases of confiscation 
and revocation of licence would put an 
end to those habitual offenders who inten 
tionally spoil reception for other listeners 
in their district. Such a case is reported 
from North London, where an individual, 
being himself a ‘ low-brow,’’ oscillates 
whenever a “ high-brow ” programme is 
transmitted, and, when approached by 
neighbours, openly declared that he had 
a perfect right to oscillate as a protest. 
oooo 


The Postponed Boxing Match. 

A relay of part of the twenty-round 
boxing contest for the Flyweight Cham 
pionship of Great Britain and Eugope and 
the Lonsdaie Belt will be given on Mon- 
day next, March 29th, from the National 
Sporting Club. It will be remembered 
that a similar broadcast arranged for 
February 22nd last had to be cancelled 
owing to the illness of one of the boxers. 


THE STUDIO AT OLYMPIA. One of the most interesting features of the Ideal Home 
Exhibition at Olympia, which closes on Saturday next, is the broadcasting studio shown 


in the photograph. 
glass windows on the left. 


Visitors are able to witness actual performances through the plate 
In the centre can be seen the microphone used in connection 


with the Marconiphone speech amplifying system 
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Citizenship. 

Sir Stanley Leathes, Chief Civil Service 
Commissioner, is to broadcast a series of 
addresses to school children on ‘‘ Citizen- 
ship ’’ during the coming summer. 

0000 


Easter Programmes. 

The Good Friday service wil] be relayed 
from Canterbury Cathedral from 4 to 
5.15 p.m. The Easter Sunday evening 
service will be relayed from Norwich 
Cathedral, with an address by the Dean 
of Norwich, Dr. Willink. 


ooo0oo 


The B.B.C. Musical Advisory Committee. 
A report appearing in several provincial 
newspapers that in the near future ‘‘ we 


shall hear of the appointment of a. 


Musical Advisory Committee, composed 
of well-known musicians, that will assist 
the B.B.C. in the selection of their 
musical programmes ” is, to say the least, 
somewhat belated. The B.B.C. Musical 
Advisory Coramittee was formed as long 
ago as July last, and consists of Sir 
Hugh Allen, Sir Walford Davies, Mr. 
J. B. McEwen, Sir Landon Ronald, Col. 
J. A. C. Somerville, Dr. Whittaker and 
Professor Donald F. Tovey. This is 
perhaps the strongest Advisory Com- 
mittee on music that could be got to- 
gether, and certainly the B.B.C. could 
not wish for a better jury. 
o0o0o0o 


Broadcasting the League. 

The broadcast of the Geneva Confer- 
ence last week (Wednesday, March 17th) 
was extremely successful and fore- 
shadowed the time when, as I remarked 
recently in this column, relays of speeches 
at the League of Nations will become 
part of the regular broadcasting system 
of this country. The transmission was 
effected by a combination of wired and 
wireless relay, the speeches being re- 
ceived in Paris by telephone, broadcast 
from the Eiffel Tower, picked up by the 
B.B.C. receiving station at Keston and 
relayed to 2LQ and 5XX for broadcast- 
ing to Britain. During the two hours 
that the transmission was in progress, 
listeners telephoned to Savoy Hill from 
all parts, confirming the clearness of their 
reception which, it was stated in several 
cases, was as clear as the reception of 
2LO programmes. 

oooo 


Dancing at 2L0. 

Since the personnel of the London 
Radio Dance Band, under Mr. Sidney 
Firman’s conductorship, was increased to 
nine, a change which took place in the 
second week of this month, transmissions 
have greatly improved, but it is felt that 
some further development is necessary 
hoth to help the band and benefit lis- 
teners. Discussions are now taking place 
respecting the installation of a dance floor 
in one of the studios and the introduc- 
tion of the proper atmosphere of a dance 
hall, in order to give that ‘zip ”? to the 
music without which any dance band 
must find it exceedingly djfficult to per- 
form efficiently. There is no tone colour 
in a dampened studio, and so far as a 
dance band is concerned the absence of 
dancers is very trying, 
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FUTURE FEATURES. 
Sunday, March 28th. 
Lonpon.—3.30 p.m., The Casano 
Octet and Gordon Bryan. 9.30 

p.m., Emilio Colombo and his 

rchestra, relayed from the 
Hotel Victoria. 

ABERDEEN. —9.15 p.m., Recital of 
Church Music. 


BiRMINGHAM.—3.30 p.m., Liszt 
Programme. 

BouRNEMOUTH.—3 p.m., Concert 
and Organ Recital, relayed 


from the New Central Hall, 
Southampton. 


Monday, March 29th. 
Lonpon.—9.45 p.m., Special Broad- 
cast from the National Sport- 
ing Club. 
Betrast.—8 p.m., Concert Music. 
MANCHESTER. —8 p.m., Masterpieces 
of Mozart. 


Tuesday, March 30th. . 
Lonpon.—8 p.m., ‘ Kitesh,’’ a 
Sacred Opera by Rimsky Kor- 
sakov and the Augmented Wire- 
less Symphony Orchestra and 
Chorus. Conducted by Albert 
Coates, relayed from the Royal 
Opera House, Covent Garden. 
Wednesday, March 3ist. 
Lonpon.—8 p.m., ‘‘ Out of the 
Hat,’ a revue. 10.30 p.m., 
Syncopated Piano Solos. 
Carpirr.—8 p.m., The Music of 


: Haydn. 
:  Newcastie.--8 p.m., A Victorian 
: Programme. S 
D Thursday, April Ist. 
Lonnon.—8 p.m., Dan Rolyat 
(Humorist). “ The Disorderly 
Room ’’—Farcical Sketch by 


Eric Blore. ‘‘Tragedy at Mid- 
night,’? a one-act sketch by 
Lawrence Anderson. 

ABERDEEN.—9 p.m., Special Feature 
“What is it?” 


ALLE SORORES CO HC oOHOSEEASEHE HED OT LO HELOLED 


Grascow.—9.30 p.m., “A Mock 
Trial.” 
i Friday, April 2nd. 
: Lonpon.—4 p.m., Evensong re- 


layed from Canterbury Cathe- 
dral. 8 p.m., “ Stabat Mater ” 


(Rossini). 
BırRMINGHAM.—3.30 p.m., Sacred 

f Concert. 
:  BournemoutH.—5.15 p.m., Sacred 

: Concert. 


BerrFast.—8 p.m., ‘‘ God's Time is 
the Best ? (Bach). 

Carnirr.—7.45 p.m., Passiontide 
Music. Third Concert of the 
Cardiff Musical Society. 

Grascow.—-7.30 p.m., “The Pas- 
sion.” 
MANCHESTER.—8 p.m., Brahm’s Re- 
quiem and Song of Destiny. 
Saturday, April 3rd. 
Loxnon.—9 p.m., Seventh Edition 
of “Winners.” 10.30 p.m., 
Savoy Bands. 

MANCHESTER.—8.32 p.m., “ Unfores 
seen,’ a play in one act by 
Arthur Black. 


Soasnoccesesososeesepeesososeeacossreeosasosascescesosasososopososeete aTeo. 
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Free Licences for the Blind. 


It is expected that an announcement 
will soon be made respecting special 
facilities for blind persons in connection 
with licence fees. ‘This will be one of the 
first recommendations of the Broadcasting 
Committee, 1925, to be dealt with. The 
Committee recommended that licences 
should be granted to blind persons free 
of charge. 

0000 


New High Power Stations. 

Another point that requires early atten- 
tion is the Committee’s recommendation 
to the Postmaster-General to continue the 
negotiations recently initiated in connec- 


tion with the scheme for new high-power 


stations. Listeners in South-East Kent, 
who are mainly dependent on Daventry’s 
programmes, have been very patient since 
the removal of 5XX from Chelmsford, in 
view of the B.B.C.'s attempts to push 
forward the new scheme for programmes 
from another London station in addition 
to those from 5XX and the existing 2L0. 
Such a station would be designed to meet 
the special geographical requirements of 
the south-east corner of England, and the 
sooner the scheme reaches fruition the 
better it will be for hcence revenue. 
0000 


Measuring Wavelengths. 


A pressing question for discussion by 
the Union International de Radiophonie, 
which meets at Geneva to-morrow (March 
25th) is that of the adoption of a definite 
standardised system of wavelength 
measurement throughout Europe. In the 
past Geneva appears to have acted on the 
reports of various countries, and asked 
stations to make a change to certain 
definite wavelengths, apparently referred 
to a common base; but that common 
base does not yet exist. The German 
stations may measure all their wave- 
lengths on one meter and the British 
stations on another meter. Both of these 
may be very good instruments; but if 
they differ by, say, 0.5 per cent., it may 
cause chaos in reception throughout 
Europe. If this problem were solved, re- 
liable adjustments, based on Geneva's 
advice, would follow. 

0000 


A Musician in the Control Room. 
Efficient amplifier control on musical 
programmes has long been a-opic of keen 
discussion between the Programme and 
Engineering Departments of the B.B.C. 
A test was recently carried out and 4 
namber of independent musicians were 
called in to give the staff the benefit of 
their views. Opinion was definitely in 
favour of detailing a musician for control 
as regards programmes where an intimate 
knowledge of music was required. It has 
therefore been decided to establish a 
section experimentally to undertake 
amplifier control of important musi- 
cal programmes and to supervise balance 
and control of important outside broad- 
casts. When occasion requires, a super- 
vising official from the Music Department 
will be stationed in the Control Room 
with the music score in front of him i" 
order to carry out the work of balancing 
during the actual broadcast performance. 
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PRACTICAL SWITCH MAKING. 


Designs Specially Prepared for Construction with Ordinary Materials. 
l By H. J. TURPIN. Ea 


HE fascination in the use of switches in a receiver 
is due.more than anything to the mind picture 
which is produced when we think of the combina- 

tions of connections taking place at every switch position. 
Multiple switches and even single-poļe switches are 
usually considered too difficult to make and too expensive 
to warrant their use, but these difficulties do not really 
exist, and these switches can be quite easily made with 
the aid cf ordinary material, such as ebonite sheet, 
springy brass for contacts, No. 2 B.A. rod, and standard 
nuts and screws. 


Single-way Switch. 


The simplest switch is No. 9 in the diagram, and it is 
surprising how small an efticient one can be made when 
it is not required for high-frequency work. The spindle 
is made from No. 2 B.A. screwed rod, and the knob 
from an cbonite accumulator terminal. Ordinary No. 4 
B.A. brass screws are used for the two contacts after 
filing off the heads to the depth of the screwdriver siot. 
and small stop pins are driven into the base block or 
panel, recesses being cut out of the side of the contact 
arm to accommodate them. 


Dead-end Switch. 


As a variation of the arm and contact studs type of 
switch, No. § shows a more convenient and improved 
form, which is very readily made and is admirably suited 
for use with a tapped inductance coil where its function 
asa dead-end switch is necessary. The revolving 
member consists of a triangular-shaped plate clamped at 
one apex between two nuts on a No. 2 B.A. spindle, 
which takes its bearing in a standard condenser bush. 
The cleetrical connection to the plate is made to the 
lower end of the bracket, which is clamped under tie 
nut of the condenser bush. Spring contact arms are 
screwerl to an ebonite block, which is held by the bracket. 


the arms beforehand being adjusted to the correct length ’ 


as shown 


Three Change-over Switches. 


_While a single-pole change-over switch can be used to 

revert to one coil (say) or another, it has the defect of 
always having one end of each coil connected to the 
centre contact. If a high- and low-wave coil are used, 
and the switch is set to the low wave, the dead-end effect 
of the larger coil is often apparent, so, to obviate this. 
double-pole isolating switches (No. 7 and No. 8) should 
he used, or a mutiple-pole switch, such as No. 4. 
No. 8 consists of a circular drum supported by a pair of 
angle brackets which connect together two ebonite blocks. 
On each block is mounted a pair of spring contacts which 
press against the periphery of the drum, and so are con- 
nected electrically when the brass plate P is brought 
round to the correct position. A portion of the drum 
Projects through a slot in the panel, and may be knurled 
to be onerated upon by thumb or finger pressure. 


No. 7 functions in a similar manner, only this time 
the revolving drum, smaller in diameter than the last, is 
housed inside the main block B and in which it takes its 
bearing. A contact plate is screwed to the face of the 
drum and passes under the upper or lower pair of con- 
tacts according to the position of the lever. 

L.A four-pole change-over switch is shown in No. 4. 
The rotor and base are cut from gin. sheet ebonite and 
form something substantial on which to secure the spring 
contacts. One point to watch is to get each contact firmly 
seated in a slot the same width as the spring before fixing 
it with a countersunk No. 4 B.A. screw. Beyond the 
fact that the switch is supported by a fairly rigid brass 
strip bracket clamped under the nut of the spindle bush, 
the drawing is self-explanatory. 


Series—parallel Switch. 


A very interesting series-parallel switch is shown in 
two forms (No. 1 and No. 2), and consists essentially 
of a plug to which is attached the aerial and earth leads, 
and electrical contacts which are connected to the receiver 
wiring. In the diagram of connections the dotted lines 


erepresent the plug connections, and the full lines those 


of the receiver. 

The design in No. 2 consists of an ebonite evlinder on 
which are placed four contacts equally spaced, the aerial 
and earth leads being taken to these through a central 
hoie. Wher the plug is inserted through a _ well-fitting 
hole, the contacts engage four other spring contacts as 
shown. i 

No. r shows a simpler form, making use of legs and 
sockets. From the ‘f Series ’’ position shown on the left- 
hand side, the barrel contacts are turned anti-clockwise 
through go° to obtain the “ Parallel ’’ position. 


Simple Lever Switch. j 


No. 3 shows a very simple single-pole lever switch. 
It is very simple to make out of the same thickness sheet 
brass throughout, and has the advantage of being 
“flicked ’’ on or off in a similar manner to the electric 
light tumbler switch. 


Key and Press Switches. 


No. 6 shows. a kev switch, where, on first inserting 
the key, one contact is made, and on pushing in still 
further a second contact is made. 

A modification of the common knife switch No. ro is 
arranged, pivoted at the centre, with an ebonite thumb 
piece attached on either side of the pivot. These thumb 
pieces project through the panel, so when one is in its 
innermost position it is standing just above the surface. 
If the lower one is pressed inwards the upper 
end of the knife makes contact with its clips. Similarly, 
the lower end makes contact when the upper thumb piece 
is pressed. The switch can be made as a single- or 
double-pole change over as shown. 
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The Quest for Sensitivity. 

Although dealing with a technical sub- 
ject, Mr. Oswald Carpenter’s 
before the Bristol and District Radio 
Society on March 12th on ‘‘ The Attain- 
ment of Sensitivity, Selectivity and 
Responsiveness?” was delivered in a 
thoroughly comprehensive, interesting, 
and humorous manner. Mr. Carpenter 
first explained detection and rectification. 
Passing on in easy stages 
anodes and heterodyne inethods, and con- 
cluding with an instructive description of 
the supersonic heterodyne principle. 

Hon. Secretary: Mr. S. 8. Hurley. 
46, Cotswold Road, Bedminster, Bristol. 
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Losses in H.F. Circuits. 


Members of the Muswell Hill and Dis- 
trict Radio Society benefited from an 
interesting lecture—one of a _ series— 
given on March 10th by Mr. H. F. Klotz, 
who dealt with losses in H.F. circuits. 
The lecturer carefully explained how 
these losses can be minimised by the 
cofrect design of components and by 
proper attention to the lay-out of coils 
and condensers previous to assembly. 

The Society’s new syllabus for April. 
May and June can be obtained on appli- 
‘ation to the Hon. Secretary, Mr. Gerald 
S. Sessions, 20, Grasmere Road, Muswell 
Hill, N.10. 
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Accumulators and their Upkeep. 


A thoroughly practical lecture on the 
construction and care of accumulators 
was given by Mr. J. Endicott before the 
Lewisham and Bellingham Radio Society 
on March 2nd. Besides the ordinary 
type of battery using acid electrolyte, the 
lecturer dealt with types using alkaline 
electrolyte. A helpful discussion took 
place regarding the best method of charg- 
‘ng a battery of cells when the tgtal volt- 
age 18 more than the supply. 

discussion on “ Commercial 
Apparatus’? was the feature of the 
Society’s meeting on March 9th, when 
much argument centred round some 
interesting comparisons drawn between 
commercial and home-built sets on the 
questions of running costs, DX work, 
and quality of reception. 

Joint Hon. Secretary : Mr. E. J. Chap- 
man, 566, Crofton Park Road, S.E.4. 


0000 
Social and Technical. 

When the West London Branch of the 
Radio Association held its fortnightly 
soctal function and wireless debate on 
March 2nd, Mr. S. Landman read a letter 
cf congratulation from Commander the 


=- 


to tuned 


Those interested are invited to com- 
municate with the Hon. Secretary, the 
Hon. Chr. M. de Aldersparre, 37, Tal- 
garth Road, West Kensington, W.14. 
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FORTHCOMING EVENTS. 


WEDNESDAY, MARCH 2th. 

Ordinary 
Meeting. At 6 p.m. 
5.30.) At the Institution of Elec- 
trical Engineers, Savoy Place, W.C 2. 
Lecture: ‘' Fading,” by Prof. E. W. 
Marchant, D.Sc., M.1.E.E. 

Edinburgh and District Radio Soei Át 
117, George Street. Lecture: “ BTH. 
Receivers and Components," by Mr. H. 
Berry. ‘ 

Barnsley and District Wireless Association. : 
At 8 p.m. At 22, Market Street. 
“H.T. Supply from D.C. and A.C. 
Mains.” 


; FRIDAY, MARCH 26th. 


Radio Exnerimental Society of Manchester. 
Exverimental Meeting. 

Sheffield and District Wireless Society. At 
7.30 p.m. At the Dept. of Applied : 
Science, St. George's Square. zhi- $ 
‘bition and Sale. : 

Bristol and District Radio Society. At 
7.30 p.m. In the Physics ecture : 
Theatre, Bristol Universityu. Lecture: 3 
* Broadcast Topics,’ by Mr. E. P. ? 
Appleton (Director of Cardiff Broad- 
casting Station), 


MONDAY, MARCH 20th. 


Hackney and District Radio Socicty. At 
8 p.m. At the Holy Trinity Institute, 
Mayfield Road, Dalston Junction, E.8., 
Debate: “Crystal v. Valve Rectifica- 


tion.” 

Swansea Radio Socicty. Debate: “Hna 
Broadcasting Bencfited the Human 

ace?” In the afirmative: Mr. H. 
Morgan. In the negative: Mr. H. A. 
Enoch, B.A. 

Southport and District Radio Socicty. At 
7.30 p.m. In St. Andre's, Part 
Street. Lecture: ‘ Conatructional Hints 
for Beginners," by Mr. P. J. F. Crisall, 


. 
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Rectified H.T. Supply. 


Mr. H. N. Ryan (SBV) addressed a 
meeting of the Golders Green and Hen- 
don Radio Society on March 4th, his 
subject being “Rectified H.T. Supply.” 
Mr. Ryan was in a modest mood, and 
disclaiming any authoritative knowledge 
of this subject, said he proposed to give 
particulars of the means he had employed 
for using A.C. supply for his own experi- 
ments. He dealt with several methods of 
rectification and the necessary smoothing 
arrangements, giving details of the cir- 
cuits he had used. He concluded with 
an interesting chat on transformer, con- 
struction, and how to make the calcula- 
tions involved. 

Hon. Secretary: Lt.-Col. H. A. Scar- 
lett, D.S.O., 357a, Finchlev Road. 
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Hon. J. M. Kenworthy, M.P.. on the Resistance Capacity Coupling. 
achievements of the branch. The mem- A enakane. denon raei with 
lecture bership oll is steadily growing. but crystal detector and two resistance 
; vacancies still exist for new members. TY 7 


coupled stages of valve amplification was 
the feature.of the lecture given by My. 
F. Symes before the Manchester Radio 
Scientific Society on February 24th. 

The lecturer, who took as his subject 
“ Resistance Cabacity Coupling,” went 
deeply into the theory of this method. 
He showed that it was possible, with- 
out using excessive H.T. voltages, to 
operate a resistance coupled amplifier 
using anode resistances of the order of the 
megohm and grid leaks of about three 
megohms. In the demonstration set 
referred to the crystal detector was fol- 
lowed by two resistance coupled stages 
using anode resistances of 750,000 
ohms each and a plate voltage on each 
Valve of about 120. The resulting repro- 
duction was very pure, and the volume 
obtained from a “Kone” loud-speaker 
was sufficient to fill the society’s meeting 
room. 
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Transformer v. Resistance Capacity 
_ Coupling. 


Before the same Society on March 2nd. 
an interesting debate took place on 
‘* Transformer versus Resistance Capacity 
Coupling.” The debate was highly tech- 
ileal: and the strong and weak points of 
both methods were well brought out. The 
transformer supporters made an excellent 
defence for that method of coupling, par- 
ticularly when employing transformers 
that are nearly perfect. On a show of 
hands the meeting’ voted in favour cf 
resistance capacity coupling by 18 to 12. 

Piquancy was added to. the proceedings 
hy the decision that the respective sides 
should make up an amplifier according to 
their own beliefs and demonstrate it 
before the Society on the principle that 
the proof of the pudding is in the eating! 

Hon. Secretary : Mr. Geo. C. Murphy, 
Meadow View, The Cliff, Hr. Broughton, 


Manchester. 
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Proposed Conference at Bournemouth. 


Plans are approaching fruition for the 
holding of a conference of radio societies 
at Bournemouth on Monday, April 26th, 
or Wednesday, April 28th. The pro- 
gramme is to include a visit to the 
Bournemouth broadcasting station. Cor- 
respondence should be addressed to Mr. 
H. S. Bliss, Hon. Secretary of the Bourne. 
mouth and District Radio and Electrical 
Society, 140, Old Christchurch Road. 


Bournemouth, 
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THE WIRELESS LEAGUE BRANCHES. 


Head Office: Chando; House, Palmers Street, Victoria Street, S.W.1. 


Provisional List of Area and District Secretaries. 


LONDON AREA (The London Postal District). 


SOUTH MIDLANDS 


AREA (Oxon, Northants, Camine, Beds, 


rea Secretary: My. S. Butchins, 18, Merchant Street, Hunts). 
: _ Bow, E.3. Area Secretary: Mr. V. E. Shearme, 22, Cornwall Road, 
Kentish Town : Mr. A. E. Hegvie, 75, Leightcn Road, N.W.5. Bedford. 
Poplar : Mr. S. Butchins, 18, Merchant Street, E.3. Cambridge: Mr. J. Bennett, 71, Hills Avenue, Cambridge. 
Highbury & Dis.: Mr. E. J. Durley, 39, Halton Mansions, Bedford: Mr. V. E. Shearme, 22, Cornwall ; 

N.1. Oxford: Mr. A. W Shirley, 133, Walton Street. 
Wandsworth Boro. : Mr. F. G. Edwards, 29, Baskerville Road, YORKSHHRE AREA. X l 

S. W.18. drea Secretary: Mr. F. Davis, 67, Regent Street, 
Queen’s Park & Maida Hill: Mr. F. Batho, 37, Enbrook Rotherham. 

Street, W.10. Goole: Mr. G. H. Hillary, 75, Carlisle Street. 
Tottenham: Mr. G. H. Hasemer, 9, Galliard Road, N.9. Sheffield: Mr. S. J. Adams, 38, Church Street, 

HOME COUNTIES (Berks, Bucks, Herts, Essex, Surrey, Leeds: Mr. J. Watson, 4, Armley Grange Drive, Armley. 
and Middlesex). _ Rotherham: Mr. F. Davis, 67, Regent Street. 
Area Secretary: Mr. R. J. Venner, Lynwood, Malden Bradford © Mr. C. Wicks, 70, Seaton Road. 

Hill, New Malden. NORTH MIDLANDS AREA (Leicester, Notts, and Derbyshire). 
Newbury : R. H. Parker, 71, Gloucester Road. Area Secretary: Mr R. A. Gullick, 1, Shakespeare Stieet. 
Redhill: Mr. G. N. Hower, 44, Somerset Road, Meadvale. ee 
Sutton: Mr. W. C Smith, 234, High Street. Leicester : Mr. L. Stuart Rudkin, Brackley, Lutterworth Road. 


Windsor : 
New Malden: 


Mr. K. W. Lane, Imperial Service College. 
a R. J. Venner, Lynwood, Malden Hill. 
Becontree : Mr. W. Pearce, 3, Stevens Road. 
Kingston-on- Thames Mr, S. J. Woodward, 68, Park Road, 
Hampton Wick. 
Woodford: Mr. E. J. Turbyfield, 42, Alexandra Road, South 
Woodford. 
Watford : Mr. E. L. Corliss, Hilltrow, King’s Langley. 
Harrow : Mr. E. W. Everett, 28, Greenhill Crescent. 
sade COAST AREA (Kent, Sussex, Hampshire, and Isle of 
ight) 
Area Secretary: Mr. P. A. Bennctt, 26, 
Folkestone. 
East Grinstead: Mr. J. E. Dakin, 
Dover: Mr. W. C. Winn, Messrs. 
Margaret's Bay. 
Hove : Mr. D. J. Gadsby, Egmont, Somerhill. 
Portsmouth : Mr. Royden N. Sherwell, 6, King’s Terrace. 


Guildhall Street, 


Moatlands. 


Winn & Son, St. 


Folkestone: Mr. P. A. Bennett, 26, Guildhall Stvect. 

Gillingham: Mr. R. Harrison, 48, Charter Street. 

Hythe: Mr. C. C. Roberts, 8, Earlsfield Road. 

Tonbridge: Mr. W. G. Bennett, Salus, Speldhurst, Went. 
WESTERN AREA (Gios, Somerset, Devon, Cornwall, Wilts, 


and Dorset). 
Area Secretary: Mr. W. O. Coate, The Elms, Wembdon, 
Bridgwater. 
Dawlish: Mr. F. G. Avant, 26, The Strand. 
Totnes: Mr. H. S. Warren, Lindrey, Station Road. 
Barnstaple: Mr. B. D. H. Harrison, Wrentham, Barbican. 
Falmouth: Mr. C. Ackland, 12, Old Hill. 
Holsworthy : Mr. B. Oke, Uplands, Holawerthy. 


Redruth : Mr. W. S. Trevena, Stanley Villas, Raymond Read. 
Swindon : Mr. S. G. Archer, "52, Jennings Street. 
Bristol: Mr. H. Munro Nelson, 1, Glenwood, Hillfields Park. 


Bridgwater: Mr. W. O. Coate, The Elms, Wembdon. 


EAST COAST AREA (Lincoln, Norfolk, and Suffolk). 
drer Secretary: Mr. E. J. Tennant, 2, St. 
Road, Gorleston. 

Scunthorpe: Mr. E. H. Rayner, 35, Wells Street. 

Lowestoft: Mr. E. W. Plater, 153, Clapham Road. 

Ipswich: Mr. C. A. Buckingham, 51, London Read. 

King’s Lynn: Mv. R. T. Little, 39, London Road. 

Great Yarmouth: Mr. E. J. Tennant, 2, St. Andrew’s Road, 
Gorleston. 


Andrew's 


MIDLANDS AREA = (Staffordshire, Worcestershire, and 
Warwickshire). 
Area Secretary: Mr. J. Solomon Hill, J.P., 14, Black- 


ford Road, Sparkhill, Birmingham. 
Walsall: Mr. H. B. Truman. 97, Upper Bridge Street. 
Birmingham : Mr. J. Solomon Hill, J.P., 14, Blackford Road, 


Sparkbill, Birmingham. 
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Derby : Mr. A. R. Barnett, Pelham Street Mills. 
Nottingham : Mr. R. A. Gullick, 1, Shakespeare Street. 
Mansfield: Mr. N. Grey, 125, Nottingham Road. 
Heanor & Dis. . Mr. G. Ford, Home Farm, Shipley. 
NORTHERN AREA (Northumberland, Durham, Westinuitail. 
Cumberland). 
Area Secretory: Major H. Y. Richardson, 13, Grey Sinet. 
Newcastle-on-Tyne. 2 
Darlington: Mr. F. Seaton Leng, 31, Stanhope Road. 
Newcastle: Major H. Y. Richardson, 13, Grey Street. 
LANCASHIRE & CHESHIRE AREA. 
Area Secretary: Mr. J. E. Kemp, 101, Rosebery Street, 
Moss Sile, Manchester. 
Crewe & Djs.: Mr R. Peach, 84, West Street. 
Manchester & Dis.: Mr. J. E. Kemp, 101, Rosebery Stret. 
: Moss Side. 
WELSH AREA. 
Area Secretary: 
Road, Cardiff. 
Abertillery : G. J. Jones. 10, Ty Bryn Road. 
Barry Island: Mr. M. S. G. Draper, Ivor Street. 


Mr. F. A. Davies, 106, Newfound!a.! 


Cardiff : Mr. F. A. Davies. 106, Newfoundland Road. 
Port Talbot: Mr. H. Potts, 17, Curwen Terrace. 
SCOTLAND. ; 
Aberdeen: Mr. J. Breen, 42, Walker Road. 
IRELAND. 
Belfast: Mr. D. B. McCausland, Mount Vernon Padge. 


Shore Road. 


HIDDEN ADVERTISEMENTS COMPETITION 


The following are the correct solutions for “ The ] 

i Wireless World ” Hidden Advertisements Com- : 
petition for March 10th, 1926. : 

Cine No. Name of Advertiser Pans 
1 Partridge & Wilson.. e e 
2 Accumulators Elite .. is a = ot at . bw. 
3 J. & W. Barton Da S S> tse we . i: 
4 Telephone Manufactunng Co., Ltd i rae a z ee ae 
5 Fulier’s United Electric W orks, ta aes ie oe ie ear WS 
6 Igranic Electric Co., Ltd. ; “a Pe aes ae . 3 ; 


The following are the prizewinners : 
Miss M. J, Warner, Clapham Jancuon, SN we ey a fs : 


W. Whitmore, Settle, Yorks ; s ° . . 
Miss A. R. Bayliss, Birmingham 2 ait Se as . ft 


Ten shillings each to the following: 


Sidney W. Collias, Norwich. R. W. Nund Potartorongt. : 
W. Pettit, Reigate. W., J. Hanning, Londo, WL : 


e 
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RYSTAL RECEPTION ON A LOUD-SPEAKER. 


» Sir,—A few weeks ago I received Radio Toulouse for two 
hours on a crystal set. I do not myself attach much importance 
to the set, but perhaps your readers would be interested to 
read of other performances on the same aerial and earth system. 
On any night, if I am tired of telephones or valves, I can listen 
without straining my ear to the transmission of 2LO on a 
Blissen attachment or a £5 5s. Amplion model loud-speaker. Of 
course, the strength is not great, but just about equal to the 
results of three valves if I tuned in Hamburg, Brussels, or 
Ẹ Badiola without much reaction. The crystal for loud-speaker 
BwWork is one which I bought for 6d. As regards distant stations, 
I have also heard Hamburg, Bournemouth, Birmingham, New- 
‘Beastle-on-Tyne, when 2LO has been silent. I do not think 
that there is anything extraordinary about the instrumentą but 
attribute distant results either to an 81/36 aerial Wire 
h (enamelled) or what I imagine to be a good earth, not for- 
getting a sensitive detector. However, other crystals have 
worked quite well, but have not served for volume rectification. 
Perhaps I should whisper that it is likely that some oscillating 
valve within a quarter of a mile or more may at times play an 
Important part. j H. O. CRISP. 

.. Stratford, E.15. 
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“GOVERNMENT-CONTROLLED BROADCASTING. 


Sir,—May I be permitted to record my appreciation of your 
News relating to ‘‘Government-controlled ° broadcasting. I 
fear that many of us are only toe well acquainted with the 
chaos met with im some Government offices, and it would be a 
thousand pities to have our present satisfactory broadcast 
Service spoilt by a staff of Government officials trying to 
administer to public needs from behind a barrier of “ red tape.” 

I believe in advancement and the introduction of new 
methods by competent newcomers, but, seeing that the present 
B.B.C. officials have not as yet been slow to explore every 
channel for the betterment of our broadcasting service, I cannot 
orien how a Government-controlled body can hope to do 

er, 

It is-only natural to assnme that such a body would lean 
towards Government views of the public’s requirements, and the 
public palate would suffer in consequence. 

I believe that I am voicing the thoughts of many of your 
'Teaders; at least they are the views of many of my B.C.L. 


friends. J. BARKER. 
London, 8.E.15. 


LEARNING THE MORSE CODE. 


lately appeared in The Wireless World on the subject of learn- 
ing the Morse code, and particularly in the letter from Mr. 
; Adshead in the March 10th issue. I most cordially agree with 
the views expressed by your correspondent and yourselves with 
: ae to the importance of aural rather than visual training. 
any years ago I was interested in Morse communication by 
buzzer and by sounder. Whilst I learnt the two groups 
E, I, S, H, and T, M, O, CH in the way indicated by 
Mr. Adshead, I devised a means of memorising the other letters 
-by assoctating them with words of similar syllabic rhythm and 
‘commencing with the associated letter. Thus ..—. was 
associated with “ feu-da-lis-tic,’’ .. — with ‘‘ un-der-stand,”’ 
; `. —vwith “khá-ki cóat,” —... with ‘béau-ti-ful-ly,” 
c — with .“‘a-g4in,’’ and so on. 


this method is to ge through the dictionary and pick out 
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Sir,—I have been very interested in the letters that have 


By far the best way of using ` 
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The Editor does not hold himself responsible for the opinions of his correspondents. _ 
, Corresponzence should be addressed to the Editor, “Tre Wireless Woeld,”* Dorset House, Tador Sireet, E.C.4, and must be acoompanied by the writer’s name and address, 


and tabulate one’s own ‘‘ associated words’’ and then repeat 
them in time with the dummy key. i 
Referring to your correspondent’s list of abbreviations, it 
may interest those of your readers who have never been “‘ east 
of Suez” to know that ‘‘cul,’’ which Mr. Adshead says is 
used for ‘‘ see you later,” is actually the Urdu (Indian) word 


_ for ‘* to-morrow,” unfortunately a very common word amongst 


Eastern peoples. JOHN S. BEALL. 


Wisbech, Cambs. 


INTERFERENCE FROM ELECTRIC TRAINS. 


Sir,—It would be interesting to know whether any reader 
of The Wireless World has found any satisfactory method of 
wholly (or even partly) eliminating the powerful crackling inter- 
ference caused in receiving sets, particularly those of the 
regenerative type, by the overhead electric trains of the 
Southern railway. 

The crackling seems worse when the train is running down- 
hill (when the motor would be switched off), but all trains 
make the long-distance short-wave stations unreadabie. 

My aerial is not quite- parallel $o the train wires, but I am 
not able to arrange it at any greater angle. 

As the house is within 200 yards of a junction I have six 
train lines to contend with ! 

I am sure there must be many other listeners similarly 
situated who would weicome any help from successful experi- 
menters in this matter. W. STUART CLARK. 

Balham, S.W.12. | 


INTERFERENCE ON SHORT WAVES. 


Sir,—In reply to your correspondent Mr. J. Ruizenaar 
(N STB), in the ‘issue of February 24th, I cannot resist the 
temptation of giving my opinion upon this subject. It has been 
said that ‘‘ there are more commercials upon 30-40 metres than 
amateurs.” The following are the chief offenders :—BY Z, BYC, 
SP, PCLL, PKX, ICS. ; 

SP is a harmonic from 90 metres; ICS also appears to be one, 
but BYZ and BYC are actually on (about) 33 metres. These 
two stations appear to take it in turn, and always contrive tu 
start up when the hour is suitable for short-wave work. 

We all know that our present knowledge of the functions of 
short waves is very largely. due to the activities of the perse- 
vering, and not too often thanked, radio ‘‘ fan.” Amateur radio 
has now reached the state when it is making its most important 
discoveries over long-distance work, + 

Now, why cannot. some of our ‘‘commercials ” give us at 
least a chance? Is it necessary to carry on Morse tests on the 
only wavelength which is any good to our friends overseas? 
Perhaps we shall soon have to go back to 200 metres owing to 
the fact that 600 metre spark traffic requires to use the short 
waves! I say ‘‘spark traffic” because the transmissions of 
BYC are reported to be spark by a celebrated British amateur 
transmitter! I am indined to agree. 

Within the interests of the A.R.R.L., to which I belong, I 
wish to urge any of the fraternity who perhaps know me as 
“ British Radio ‘DX’” to do their very best to produce a 
better state of affairs. - 

I should also be very grateful if our Italian friends would 
install a D.C. plant and do away with their terrible A.C.! It 
would be a great help, as they use the 30-45 metre band very 
frequently. l ‘A. E. LIVESEY, A.R.R.L.- 

Ludlow, Salop. n — 
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INTERFERENCE BY AMATEURS. . 
Sir,—With reference to a paragraph entitled ‘* Interference 
by Amateurs,” under the heading Broadcast Brevities, in your 
issue of February 24th, surely it is time that a limit to the 
tolerance by the amateur of inefficient and badly designed crystal 
receivers should be reached. To suggest that ‘‘ further control 
of amateur transmissions .. . seems necessary,’ simply because 
some commercial crystal sets fail to eliminate transmissions on 
a frequency of 6.67 megacycles when tuned to 5XX, seems to 
imply that the crystal user is the sole lord’ of the ether and 
that everybody else must make way before him. It is pre- 
posterous that complaints from users of manifestly inefficient 
sets should be used by the B.B.C. to turn the amateur off the 
ether. Tho whole paragraph is simply a stab at the amateur 
transmitter. Will the author kind!y explain why the use of 
a selective receiver should not obviate the difficulty, as he so 


boldly asserts in his last sentence? 
- J. SOMERSET MURRAY. 


MORSE RECEPTION. 

Sir,—Mr. K. E. B. Jay seems in his “ ham ” enthusiasm. to 
have overlooked the fact that 90 per cent. of B.C.L.’s are inter- 
ested in a radio receiver not as a thrilling scientific wonder 
(which it is), but in the same way as they are in a piano or a 
gramophone—as a piece of drawing-room furniture from which 
they can obtain aural entertainment. 

It may fascinate and thrill Mr. Jay to listen to ‘‘ Sorry—most 
QRM pse don’t waste your powder ani Jonger—too many QRM 
stns,” but that sort of thing won’t cut any ice with the ordin- 
ary B.C.L. He wants music, or John Henry, or the football 
results. 

Personally, I get quite enough Morse on the broadcast band 


without going out into the ether to look for it. 
Frant. G. M. PART. 


e 

IGNORED QSL CARDS. ` 

Sir, —I am one of the regular readers of your excellent 
magazine, the contents of which are very interesting, especially 
those dealing with short waves. Belonging to the “ DEs ” (DE 
0122), T naturally pick up many of the British transmitters, 
and send them my report regularly. But you will be very 
much astonished to learn that I recently sent 44 QSLs and 
only got back eight cards. I am very sorry that the British 
amateurs show such indifference. Many of my cards were 
sent two or three months ago, and about 15 of them were 
addressed directly to the owner. I believe my claim will be 
appreciated if you will have the kindness to help me by 
publishing the following call signs of British amateurs whose 
transmissions I have heard :— 

2BUA, -2BGO, 2BM, 2CC, 2EC, 2JJ, 2MI, 2NM, 2ZJ, 
2UD, 2UN, 2UR, 2VR, 2ZA, 5DK, 5IR, 5KO, 5PD, 5RB, 
SSI, SIR, SXW, 6DA, 6GF, 6GN, 6HF, 6JU, 6JV, 6LN, 
60P, 6PG, 6PM, 6UT, 6WH, 6YC, 6YZ, 6YW, 6JJ. 

Postfachen No. 20, ERWIN MEISSNER. 

Ettlingen, Baden 


TROUBLE FROM ELECTRIC LIGHT MAINS. 

Sir,—Judging from the correspondence columns, a number 
of readers ave troubled with interference from the lighting 
sifpply mains. 

In the writer’s experience it is unnecessary to dispense with 
cumulative rectification if the trouble is tackled at the source. 
Most domestic wiring systems are carried out with ‘slip 
joint ’’ conduit, and in the course of time the bonding het ween 
tubes becomes very indifferent owing to rust. 

As a first step all the conduit in the room where the set 
is installed should be bonded together ang earthed. 

If a faint hum still persists in the telephones, the bulb of 
the ace valve may be fitted with a tinfoil screen joined to 
earth. 

Screening the detector valve may seem a curious remedy, 
but where 50 cycle A.C. is the offender, the mere presence of 
a lighted lamp near the receiving set is generally sufficient to 
set up a strong pulse in the telephones. The effect is intensi- 
fied by touching the detector bulb with the hand. 

Putney, S.W.15. J. L. GREATOREX. 
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METRES v. KILOCYCLES. | 


Sir,—Your correspondent who opposes the introduction of the 
frequency scale asks: ‘‘Is there any advantage in using ‘kile- 
cycles’ in preference to the more widely known term 
‘metres’? ” 

The answer is decidedly “Yes.” ) 

In the greater part of practical wireless work (excluding such 
special devices as reflectors and Hertz aerials) one is not 
directly concerned with the length of the wave. It is in effect 
only a number which gives a rough idea of the size of coil 
required. As soon as any problem arises in connection with 
timing we have to convert into frequency before we can begin 
to consider it. For example, how many people could say ofi- 
hand whether a station on 44.5 metres would heterodyne one 
on 44.7 metres? Expressed in kilocycles, the answer becomes 
obvious. l 

From a purely scientific point of view the case is even 
stronger. The majority of wavelength determinations are 
carried out by measuring the frequency (which can be done with 
very great accuracy) and then dividing it into the velocity. 
The latter is usually taken to be 300,000 km. per second, but 
it is probable that the true value differs from this" by 1 part 
in 2,000. When, therefore, the more accurate determination is 
adopted, our frequency determinations will be unaffected, but 
we shall have to correct our wavelength values by this amount, 
which is of considerable importance in 20-metre work. 

Nevertheless, it is the practical worker in wireless who stands 
to gain most by the change: it is bound to come, and the 
sooner it does so the better. I agree that a sudden change 
would be unpopular, but if the foremost wireless journals were 
always to give the frequency of a station when mentioning its 
wavelength the prejudice against the kilocycle would be over- 
come within a few months. N. L. YATES-FISH (G 5C4). 

Brasenose College, 

Oxford. 


“THE TIMES” CORRESPONDENCE. 

Sir, —I am not a reader of T'he Times, therefore the letters 
you reproduce on page 412 of your issue of March 17th interest 
me very greatly. 

Evidently Mr. Maurice Child is writing from the point of view 
of the real experimental transmitter. Now round Manchester 
the transmitters are simply messers. This is a sample of what 
we hear :— 

** Hallo, hallo, hallo, etc. Well, old man, where have you 
been. I have not heard you lately. 6—— and 5— were round 
last night and we had a fine time. Ha! ha! Well, I will come 
over to you now. 2—— over 2 Uncle——.”’ 

Then the other station starts up dead on top of one of the 
foreign stations :— 

“ Hallo, etc. Well 2—— I have not been——(here follows 
all sorts of banging and scraping noises). Well, 2—— I did not 
hear all your remarks owing to interference from another 
station. Too bad, isn't it? Ha! ha! Have you tried the short 
waves yet. I am using a 001 condenser. Bit large. Ha! ha! 
Over, over.” i 

I have not put their call signs in full, but anyone who listens 
between 310 and 390 metres will know them. As regards joining 
the local radio society, I happen to know some of these gentle- 
men belong to it. 

I can receive 2LO with no interference from Manchester, four 
miles away, so none could call my set unselective. 

Withington, Manchester. G. N. WRIGHT. 


LIGHTSHIP TELEPHONY. 

Sir, —I was very interested to see in the issue of The Wire: 
leas World for March 17th a letter from Mr. Horsnell about the 
telephony from lightships. Here in Rayleigh they come in at 
great strength on a detector and two L.F., and speech is clearly 
understandable from most of them on the detector alone. 

The * Alert ” is a relief ship, and I have heard it quite plainly 
on a single valve when it has been off Harwich. 

As to the transmitter used on the lightships, I believe it is the 
Marconi Beli [ransmitter, with a power of 100 watts, but I 
fancy that the ‘‘ Alert ” has a more powe: ful transmitter. 

I hope that this information will be of interest to 
Mr. Horsnell. MONTAGUE K. HARE. 


Rayleigh, Essex. 
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A Circuit for High Selectivity. 

I understand that ıt is possible in a four- 
valve receiver to employ the super- 
heterodyne principle in order to ob- 
tain a very hiyh order of selectivity. 
If this is so, I should be glad if you 
could indicate a suitable circuit, as I 
live in close proximity to a broad- 
casting station and desire to glimin- 
ate the local transmission without 
resorting to a multivalve frame aerial 
receiver. L. AM. 

It is possible, as you suggest, to em- 
body the superheterodyne principle in a 
four-valve receiver using a conventional 
outdoor aerial and to obtain a very high 
order of selectivity and also of sensitivity 
by employing the ‘‘ autodyne’’ method of 
generating a supersonic beat frequency. 

The necessary connections are given in 

Fig. 1. In this circuit the first valve acts 

purely and simply as a straightforward 

H.F. amplifier employing the tuned 

anode principle. At the same time the 

anode coil and aerial coil are mounted in 

a two-way coil holder in order to obtain 

reaction direct on to the aerial coil, which 

by reducing the aerial resistance has in 
itself a very great influence in improving 
the range and selectivity of the receiver. 

The incoming signals, having been ampli- 

fied by the high-frequency valve, are 

passed through the 0.0003 mfd. coupling 
condenser to the centre tap to the split 
grid coil of the second valve, which acts 

m the dual capacity of first detector and 

frequency changer, employing the well- 

known autodyne principle. It is neces- 
sary, of course, that this valve should 
be in a state of oscillation for the produc- 
tion of a supersonic beat frequency. but 
by the use of the autodyne method the 
oscillations are prevented from being fed 
back into the acrial. and so radiation from 
this cause is effectively prevented. It 
should be pointed out that the 1 megohm 

grid lead in conjunction with the 0.0003 

mfd. fixed coupling condenser gives the 

crdinary grid rectification effect. With 
regard to the coil values, of course, the 
aerial and anode coils are of the cus- 

tomary value both for the usual B.B.C. 

and the Daventry wavelengths. The grid 

of the second valve requires to tune over 
the same waveband as the aerial circuit, 
and consequently the two coils should be 
equivalent to a No. 50 on, say, the wave- 
length of 2L0, and No. 250 on the SXX 
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wavelength. Actually, two No. 25 or 20 
coils would suffice for the B.B.C. wave- 
lengths, whilst a No. 25 or 25 should be 
quite large enough for the reaction coil. 
A much better scheme, however, would 
be to employ in this part of the circus 
a compact autodyne umit which is specially 
made up for circuits employing this 
principle by various manufacturers, such, 
for instance, as Messrs. L. McMichael, 
Ltd. The H.F. transformer coupling 
valves two and three, must be one of a 
type designed for long wavelengths. An 
aperiodic instrument should not be used 
here. Since no tuning condenser is shown 
associated with this transformer, such a 
statement might appear contradictory. 


TO H.7+1 


Imfd 
TO H.T- 


0000) 
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A moment’s thought will, however, 
make this point clear. Suppose we 
use a transformer which js adver- 
tised to tune over a wavelength band 
of 2,000 to 5,000 metres in conjunction 
with a 0.0005 mfd. variable condenser, it 
will be obvious that if no condenser is 
associated with it, the transformer will 
resonate at about 2,000 metres. Such is 
the case here, and we can use a trans- 
former having a natural wavelength of, 
sav, 2,000 or 4,000 metres, and then ad- 
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just our oscillator to produce a frequency 
coinciding with the resonant point of the 
transformer, and thus avoid the complica- 
tion of an extra tuning condenser. Since 
the third valve acts as the second detec- 
tor, on the leaky grid principle it will 
greatly increase the efficiency of the cir- 
cuit if we can react on to this transformer 
in order to decrease the damping effect 
of the grid rectifier. This reaction coil 
may be fixed or variable, as desired, and 


it would be convenient to make use of a 


barrel type of transformer in which a 
small specially made reaction wirtding 


can be inserted. These can now be 
obtained from various manufgcturecs, 
including the firm mentioned in con- 
TO H.T+2 TO H.T+3 TP H.T44 
1mfd 


0:001 mfd 


Fig. 1.—Four valve circuit giving very high selectivity. 


nection with the autodyne unit. The final 
vałve acts purely as an L.F. amplifier, 
and, of course, a second stage of L.F. 
could be added if desired. Comparing 
this circuit with a conventional straight 
circuit employing two H.F. stages, wo 
find that we have rather better sensitivity, 
and very much better selectivity, whilst 
at the same time we have not had to 
resort to potentiometers or any other 
“losser ° method of effecting stability of 
the H.F. amplifier. 
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Improving Results from a Crystal Set. 
I am very interested in the method of 
single wire loud-speaker extension de- 
scribed in your February 10th issue 
under the title of ‘Music without 
Mufling,? and should like to know 
if it is applicable to a crystal set. 
I propose to instal my receiver in 
an upstairs room close to the lead-in 
wire, and to use the telephones down- 
stairs. Using the ordinary method 
of telephone extension results are 
very poor, both quality and volume 
being lost, and I am wondering if 
this will cure the trouble. T.C.C. 


This method is certainly applicable to 
a crystal set as you suppose, but it is 
necessary to be sure of the correct con- 


2Imfde 
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- Fig. 2.— Telephone extension for crystal set. 


nections, and you should follow the dia- 
gram we give in Fig. 2. The cause of 
your loss of volume is due to the shunting 
away of a great deal of the, rectified 
current via the condensers formed by the 
long extension leads, and this method of 
single-wire extension should overcome 
the difficulty. The wire should be kept 
away from the wall as far as possible, 
although quite excellent results are 
obtainable even if it is run behind the 
picture rail. 
0000 


Telephone Connections. 

I am residing in a block of flats and have 
undertaken to equip three dozen 
rooms with one pair of telephones 

each, the whole to be supplied from a 
common three-valve receiver situated 
at the top of the building and per- 
manently tuned to Daventry. I am 
in some difficulty concerning the cor- 
rect method of connecting this large 
number of telephones, and am not 
eure whether they should be con- 
nected in series or parallel, and should 
be glad of your assistance in this 
matter. Each pair of telephones 18 


of the customary 4,000 ohms rexist-. 


ance. R.S.L 


You should connect an ordinary step- 
down telephone transformer such as is 
used in conjunction with 120-ohm tele- 
phones to the output terminals of your 
receiver, and then connect all the pairs of 
telephones in parallel across the second- 
ary of this transformer. In this manner 
the resistance of the 36 pairs of paralleled 
telephones across the output of your trans- 
former will be approximately equal to 
that of the usual low resistance telephones, 
namely, 120 ohms, and so eminently suit- 
able for connecting across the secondery 
of the telephone transformer. This 
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method will have the further desirable 
feature of confining all H.T. to the actual 
receiver, and thus preventing the H.T. 
steady current from wandering all over 
the block of flats with consequent risk of 
leakage to earth. It might be mentioned 
that various modifications of this system 
are in use in a large number of wireless 
equipped hospitals. The method would 
be exactly the same if the source of power 
were a crystal set tuned to the local or 
Daventry stations. 
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Grid Bias for Anode Rectification. 


How can | determine the zorrect negative 
bias to apply to the grid of a valre 
in order to cause it to function as an 
anode rectifier. R.S. R. 


A good working rule is to supply twice 
the negative bias that would be applied 
to the valve to cause it to function cor- 
rectly as an L.F. amplifier with the same 
anode voltage. Thus if it is found that 
with an anode voltage of 80 volts, three 


volts negative bias is required to bring 


- the operative point of the valve midway 


between the zero grid volts line and the 
bottom bend, then obviously 6 volts will 
be required to bring the operative point 
down to the bottom bend, which is what 
we want. 
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An H.F. Amplifier for Frame Aerial 
Reception. 


I am contemplating the construction of 
the two-valve frame aerial receiver de- 
scribed in your tssue of September 
9th, 1925, with the addition of a stage 
of H.F. in order to increase range. 
Are there any special precautions to 
be taken? G. F. 


If a stage of H.F. of the ordinary t 
is added to this receiver it will oscillate 
violently, owing to the almost negligible 
damping imposed by the frame aerial as 
compared with the damping effect of the 
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ordinary outdoor aerial. Therefore, the 
same precautions will have to be taken 
as in the case of using a stage of H.F. 
in conjunction with a coupled aerial 
circuit, namely, the neutralising of the 
inter-electrode and associated capacities 
of the H.F. valve by one of the cus- 
tomary ‘‘ neutrodyne ° methods. 
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Differentiating Between “H.F.® and 
“LF.” Valves. 

How does an “L.F.” valve differ from 
an “ H.F.” valve in its mechanical 
construction? H.R.D. 

In the case of valves of the same type 
sold under two different classifications of 

“H.F.” and “L.F.” the electrodes 

usually have more or less the same 

physical dimensions, the only difference 
being that the grid of the “ L.F.” valve is 
slightly more ‘* open.” 
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The Hartley Receiver. 


I understand that it is possible to adapt 


tŘe Hartley oscilator circuit for pur- 
poses of reception on the broadcast 
wavelengths. Can you gire me a 
suitable circurt ? 


It is, as you say, quite possible to adapt 
this circuit for reception, and we indicate 
below the necessary connections in a 
single-valve receiver using this circuit 
(Fig. 3). The centre tapped coib can 
conveniently cansist. of one ot the centre 
tapped inductances upon the market, such, 


= 


Fig. 3.—A well-known transmitter circait 
adapted for recepifon. : 


for instance, as the well-known “ Dimic’ 
coil. The aperiodic aerial coupling coil 
consists, of course, of the usual number 
of turns according to the wavelength it 
is desired to receive, and for further 
information on this point you are referred 
to the article entitled “ Oscillation With- 
out Radiation,” published in our issue of 
February 3rd. <A disadvantage of this 
circuit is that both sides of the condenser 
controlling reaction are at high potential, 
or *‘hot,? as is aptly said in America. 
aud thus hand capacity effects are liable 
to be rampant. However, complete con- 
structional details of a Hartley receiver 
modified in such a manner that this diff- 
culty is entirely eliminated were published 
by Messrs. Castellain and Benham in our 
issue dated December 23rd, 1925. 
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H.F. COIL RESISTANCE, 


ESTS on the H.F. resistance of coils recently con- 

ducted through Zhe Wireless World have evoked 
more interest even than we had anticipated, and we note 
that manufacturers are now advertising their coils, taking . 
our measurements as a standard 
of efficiency. From certain corre- 


(134 Year of Publication) 


RADIO REVIEW Wor 


WEDNESDAY, MARCH 3IST, 1926. 


Editor: : i 
HUGH $. POCOCK, 
Editorial Offices: 139-40, FLEET STREET, LONDON, E.C.4 : 2 
Advertising and Publishing Offices; DORSET HOUSE, TUDOR STREET, LONDON, E.C.4. - 
g . Tdegrams: “ Ethawertd, Fleet, London.” 
BirmincHas: Guildhall Buildings, Nevigation Street. 
Telegrans': ° Actopgres, Birm‘aghen.” 
Telephone : WO and DIL Midland, 
Subscription Rates: Home, £1 18. 8d.; Canada, £2 1s. 8d.; other countries abroad, £1 3s. tod. per annum. 


As the circuits amd ap described in these covered r Penders i i 
many of epee pages are gall geste r ra i a o ET 


1000000000 OS 00 SOS ESOS 0ATOCO FOREST SEHESCOTOSSSOUNEE! 


Vor. XVIII. 


Assistant Editor: 
W. JAMES. 
e Telephone: City 4911 (3 lines). 
Telephones: City 2847 (13 lines). 


Mancnustem: 199, Deansgate. 
Telephone : 8970 and 9071 Oy. 


No. 13. 


into believing that the best design of low-loss coil alone 
will produce a marked improvement in selectivity and 
amplification in their receivers if substituted for existing 
coils. This may not be the case, because it is more than 
likely that the resistance of the tuning condenser near 
its minimum value and the generat tuning circuit may 
have losses greater than the reduc- 
tion in loss in the coil whieh has 


spondence received and informa- 
tion which „has reached us 
throwgh different channels, it is 
apparent that the figures given by 
ws have come as a surprise to 
people who had evidently ex- 
pected that the high-frequency re- 
sistance of such coils as we tested 
would have come out at a higher 
value than is actually the case. 
Whilst, of course, we had com- 
plete confidence in our results 
before publication was given, it 
is, nevertheless, of interest to us 
to have received from Mr. S. 
Batterwosth, of the Admiralty 
Researeh Laboratory, Tedding- 
ton, communications confirming the 
order of measurement which we 
have given, and indicating also 
the high-frequency resistance cal- 
culated from mathematical 
formule which he has himself 
devised,' whilst, in addition, 
further support is given in a 


pamphlet on the subject which has just been issued by 
the Bureau of’ Standards, Washington. 

The measurements which we have carried out on coils 
have tended to show that, by suitable design of coils, 
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been achieved through special de- 


sign. If advantage is to be taken 
of the qualities of a specially 
“ low-loss °? coil, then it is quite 
essential that the remainder of the 
circuit should be ‘‘ low-loss’ of 
the same order as the coil. 
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UR correspondence columns 

- have become the battlefteld 
for a new controversy regarding 
amateur transmissions. We do not 
think that it is a difficult matter 
ot distinguish between what are 
legitimate experiments and irre- 
sponsible activities, and we con- 
sider it most unfortunate that in- 
dividuals should risk destroying 
the status of the transmitting 
amateur and even court a curtail- 
ment of the facilities at present at 


their disposal by indulging in irritating microphone 
chatter which can have no connection with experimental 


In their own self-defence, it seems to us necessary that 


very low values of high-frequency 
attained. But we hope that our readers will not be led 
"Bee S. Butterworth, “Losses in Inductance Coils,” p. 501 
this issue. 
8 


the Transmitter Section of the Radio Society of Great 
Britain and all responsible amateurs should publicly dis- 
associate themselves from those who abuse the privileges 
which every transmitting amateur holds so dear 
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Faithful Reproduction Combined 
with Adequate Signal Strength. 


By N. P. VINCER=MINTER. 


a receiver employing two stages of radio-frequency 

amplification, and possessing a very high order of 
sensitivity and selectivity com- . 
bined with good quality, ease of 
manipulation and adaptability to 
all wavelengths. Now this instru. 
ment did not possess any stages of 
_ low-frequency amplification, and 
consequently it would be impos- 
sible to use it for operating a 
loud-speaker from even the local 
station, although, of course, many distant stations, both 
Continental and British, could be received on the tele- 
phones at the same time that the local station was opera- 
tive. Of course, the addition of any type of low-fre- 
quency amplifier would remedy this state of affairs, and 
enable several stations to be received on the loud-speaker, 
and it is proposed in this article to describe a really first- 
class amplifier suitable for adding to this and any other 
valve receiver. 


ie a recent issue of this journal! there was described 


Designing an Amplifier. 


The writer’s idea of what one should expect from a 
good L.F. amplifier is threefold: (1) Ample volume, 
(2) reasonably faithful reproduction, (3) a smooth con- 
trol over volume. It will be noticed that the term 
"t reasonably faithful reproduction ’’ is used instead of 
the more hackneyed ‘‘ good quality.” The reason is 
that in the opinion of the writer, the functio of a wire- 
less receiver, amplifier, and loud-speaker is to give as 
faithfully as possible an exact replica of the sounds made 
in the studio, no matter whether these sounds are pleasing 
or otherwise. It is wot the function of the receiving 
apparatus to effect a musical balance between the various 
instruments of the orchestra, this being the prerogative 
of the conductor of the orchestra. 


1 The Wireless World, page 393, March 17th, 1925. 
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This amplifier is designed to give a maximum : 

of volume coupled with faithful reproduction, : 

and whilst it is specially designed to be used in 

conjunction with the receiver described in the 

March 17th issue, it is equally suitable for use 
afler any valve receiver. 
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Let us now consider the nature of distortion which is 
likely to be caused by an L.F. amplifier, as distinct from 
the distortion which may be set up in the receiver. 
Broadly speaking, the distortion 
due to an L.F. amplifier may be 
classed under two headings: (1) 
Amplitude distortion, (2) Fre- 
quency distortion, The first 
named arises in the valves, whilst 
the latter occurs usually in the 
intervalve couplings. The first 
| can be cured by the use of suit- 
able power valves designed to handle the fairly large 
voltage fluctuations necessary to give adequate volume, 
and the second by the use of suitable intervalve couplings. 

Now it is possible to-day to build a single stage trans- 
former-coupled L.F. amplifier which, from the point of 
view of faithful reproduction, is all that can be desired 
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Twe-Siage Power Amplifier.— 7 
except from the point of view of the faddist. Unfortu- 
nately, however, the volume obtainable, whilst excellent 


from a near-by station, is not quite great enough for re- ` 


ception from other stations, whilst in a large room even 
the local station could do with a little more boosting. 
The addition of a second stage of transformer-coupled 
L.F. an.plification does not unfortunately offer the simple 


solution to the problem which might at first appear to be. 


the case. Now, with a valve having an amplification 
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Fig. 2.—Constructional details of the anode resistance. 


factor of 7 and a 4 to 1 ratio transformer, we get a 
theoretical voltage amplification of 28. Thus, if the out- 
put from our detector is represented by the figure 1, it is 
obvious that this will be raised to 28 after the first L.F. 
stage, and after through a second and similar L.F. stage 
it is raised to 784. It will be seen therefore, that there 
is a great disparity between the output of the first L.F. 
and of the second L.F. valve. The result is that 
distortion is caused by the fact that the final valve is 
overloaded even if a small power valve is used. 
We can get over this difficulty by employing a large 
power valve such as the L.S.g in the final stage, but 
even then, although we may be working within the 
limits of the output valve, 
it cannot be denied that the 
use of two transformer- 
coupled stages on distant 
stations is not satisfactory. 
The method still appears to 
be over-amplified, whilst 
“noises ’’ and mush, pre- 
viously an unpleasant 
undertone, now become 
converted into an appal- 
ling roar. : 

The solution of this 
problem is offered in the 
present amplifier by the A 
employment of a stage of 5 | 
transformer and a stage of 
resistance-coupled amplifi- 
cation, and it is further- ` 
more claimed that the am- = i 
plifier will respond to a 
weaker input than would 
he the case if two trans- 
former-coupled stages were 
employed. Further men- 
tion of this will be made 
later. i 

Now it may rightly be 
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argued by. many that the combination of a stage of trans- 
former coupling and of a stage of resistance amplification 
is no new thing.? Certainly it is agreed that this is no 
new thing to employ such an arrangement, but the aston- 
ishing thing is that in nearly every case usérs of it lose 
all that they set out to gain by putting the resistance 
stage behind instead of its technically correct position of 
in front of the L.F. stage. Presumably they use the 
combination of resistance and transformer ampjification 
in order to get the same or nearly the same as is given hy 
a purely resistance-coupled amplification com- 

bined with the big amplification given by a 

i transformer stage. This is an excellent idea, and 

o1 by using first a resistance-coupled stage and then 
T a transformer-coupled stage, is fully realisable, 
but with the transformer in the first stage, it is 
dificult to see what benefit cam accrue. Yet 
one needs only to stady the various technical 
publications devoted to wireless to see that even 
writers of considerable repute are guilty of en- 
couraging the public to.commit this fallacy. -The 
only benefit that will be derived when the resist- 
ance-coupled stage is put last, is that since less amplifica- 
tion is obtained than with two transformers, the output 
valve will probably be working within its limits instead 
of being overloaded. This is certainly by no means to 
be despised benefit, but since it can be equally well ob- 
tained by putting the resistance-coupled stage first, and 
at the same time other benefits are obtainable, why not 
gain these benefits by properly designing our amplifier ? 
Let us briefly consider why it is so much better to put 


` the resistance-coupled stage first. : 


Now it is well known that in order to receive even 


* See The Wireless World, p. 533, June 4th, 1926. 
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Two-Stage Power Amplifier.— 

frequency amplification in an L.F. 
amplifier, it is necessary that the impe- 
dance connected in the anode circuit of 
any valve be two or more times the 
valve impedance. Moreover, it must 
not be forgotten that the first intervalve 
coupling follows the detector, which is 
usually a general purpose valve, and 
therefore of fairly high impedance. 


Coupling the Detector. 


Of course, it is possible to use 
a low impedance valve as a detector, 
but it is more often than not that a 
valve of moderately high impedance is 
used in this position, since it is usually 
a better rectifier than a low impedance 
valve. Now the first valve of the L.F. 
amplifier should be, of course, a small 
power valve of low impedance, capable 
of handling a fair amount of power. 
If, therefore, we decide to make the 
external impedance connected in the 
anode circuit of the valve, say, three 
times the internal impedance of the 


valve in order to attain even frequency amplification, it is 
obvious that the impedance in the anode circuit of the 


General view of interior. 


It will be seen that grid battery 
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and H.T. condensers are compactly housed under- 
neath the baseboard. i 


detector or high impedance valve must be greater than 
the impedance connected in the anode circuit of the first 


L.F. or low impedance valve. It is well 
known that it is a far simpler matter 
to obtain a choke or resistance of higher 
impedance than the primary of even 


‘the lowest ratio transformers of good 


make. For instance, it is not difficult 
to obtain a choke having an inductance 
of 100 henries, whilst the inductance of 
the primary of even the best. type of 
low-ratio transformer is only about 5° 
henries. Similarly, it is not difficult 
to construct or purchase a wire-wound 
resistance of 100,000 ohms or more, 


Frequency Distortion. 


It would appear obvious, then, that the 
first intervalve coupling which follows 
the high impedance detector valve re- 
quires to be a choke or resistance, 
whilst a transformer is suitable to 
follow on after the first L.F. valve 
which is of low impedance. If we re- 
verse matters, we do not get even fre- 
quency amplification in the first stage 
owing to the fact of the transformer 
primary not having a sufficiently large 
impedance, whilst the anode resistance 
used after the low impedance L.F. 
valve is rather wasted, since a high im- 
pedance is not required there. In fact, 
if a moment’s consideration is given to 
the matter, the absurdity of putting the 
resistance stage last will be seen. The 
effect of using too low an impedance 1 
the anode circuit of the high impedance 
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istortion, by introducing a 
agi nification factor valve into the ciřcuit, namely, 
tor valve. Since such a valve has a high impe- 
‘is obvious that we shall get frequency distortion 
¥sfllowed by a transformer, whilst if we attempted 
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to use it after the transformer, to have the- resistatioe 
or choke in its anode circuit, we should get amplitude. dis- 
tortion, since it would not be capable of dealing with the 
big grid voltage swing which must be expected after a 
transformer- coupled stage. Having 
definitely proved, then, that in amy case 
it is desirable to use a stage of choke 
or resistance coupling in the first stage, 
whilst a transformer may _ safely 
be used in the. second stage, 
it remains to be decided which is the 
better to use: choke or resistance coup- 
ling. Choke coupling possesses the 
great advantage that a lower value of 
H.T. is required. Has a resistance any 
advantage to offset the disadvantage of 
a high anode voltage and make it pre- 
ferable that it should be used instead 
of a choke? ‘The answer is very much 
in the affirmative. The reason is that a 
resistance coupled stage will definitely 
respond to a far smaller input voltage 
than will a choke or a transformer. It 
has been shown that, owing to the 
phenomenon of magnetic hysteresis, a 
choke or transformer has a definite 
threshold voltage below which it is com- 
paratively insensitive, whilst owing to 
the absence of an iron core, a resistance 
does not possess this disadvantage, and 
will respond to a far weaker signal than 
A 13 
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LIST OF COMPONENTS. 


1 Ebonite panel, 12in. x 8in. X jin. (Britannia Rubber Co.). 
1 Baseboard, 12in. x &łin. x }in. 
2 Double circuit filament jacks (Edison Bell). 
2 Telephone plugs. 
I 4 to 1 ratio transformer (Marconi Ideal). 
1 Ebonite rod, 5in. x lin. 
oz. No. 47 D.S.C. Eureka wire. 
32 Henry choke (Pye). 
mfd. condensers (T.C.C.). 


2 
1 
3 2 

1 0-1 mfd. mica dielectric condenser (T.C.C.). 


s Approximate cost of materials required - - - 
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will a choke or transformer. Thus it might occur 
that a feeble signal from a far distant station was 
received and rectified by the detector valve which, 
owing to this phenomenon, elicited no direct re- 
sponse in the iron-cored telephones, nor could it 
be amplified by a choke or transformer-coupled amplifier 
for precisely the same reason. A ready response would, 
however, be elicited by a resistance-coupled stage and 
would magnify the signal sufficiently for it to overcome 
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Fig. 6.—The practical wiring diagram. . 
the first L.F. valve, by means of a stud switch, to various 


the threshold voltage of a succeeding stage of transformer- 
coupled amplification. Not very much amplification 
would be obtainable from the resistance-coupled ‘stage 
perhaps, but it would be sufficient for the signal to oper- 
ate a succeeding transformer-coupled stage, where it 
would be of sufficient strength to give a good signal in 
the telephones. It would seem desirable, then, if con- 
structing an amplifier consisting of one resistance-coupled 
stage and one choke-coupled stage, that the resistance- 
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‘use of the circuit shown in Fig. 1 as a basis for the 


1 0-5 mfd. grid leak and clips (McMichael). 

4 Indicating terminals, 2 input, 2 output (Belling Lee). 
2 Valve. holders (Benjamin). 

1 H.F. choke (Cosmos). 

1 16 volt grid battery (Ever-ready). 

2 Dual rheostats (Burndept). 

1 10 stud switch (Bowyer-Lowe). 

6 Wander plugs. 

Length of red and black flex. 
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coupled stage should be placed first. It will thus be seen 
that both resistance and choke couplings are extremely 
useful in their respective places. 

Having therefore justified from all points of view the 


design of an efficient L.F. amplifier, we can now proceed 
to examineethe circuit in detail. The first point which 
attracts our attention is the method of volume control. 
Tt will be seen that this consists of connecting the grid of 


0:1 mfd 
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arbitrary positions on the anode resistance. Now, assum- 
ing that the grid is connected directly to the anode end 
of the resistance, as is customary, it will be obvious that 
the full voltage developed across the resistance will be 
available for passing on to the grid of the succeeding 
valve. If the grid is connected at the mid-point on the 
resistance, cnly half this voltage will be passed along t° 
the next valve, and so by taking a number of tappings # 
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Two-Stage Power Amplifier.— 

various points on the resistance, an excellent control over 
volume is obtained, the greater the number of tappings 
the finer the control. 

In order to avoid any chance of overload distortion 
in the final valve, it is advised that this valve be one 
capable of handling a really large voltage swing without 
distortion, and the D.E.5A. is advised, since this valve 
will handle a voltage swing of 24 volts with a plate volt- 
age of 120, and a negative grig bias of 12 volts. The 
frst L.F; valve should be of the D.E.5 type. It should 
be pointed out that the output choke specified is equally 


suitable for either the D.E.5 or D.E.5A. valves. If it 
is not intended to use the amplifier very close to a broad- 
casting station, the first valve may be a D.E.5 instead of 
the D.E.sA., although the latter is advised for really 
first-class reproduction. 


' Construction. 


With regard to the actual constructional work of this 
instrument, it wil] be noticed from the photographs that 
in appearance and construction the receiver follows the 
same lines as the ‘receiver described in the March 17th 
issue, and it is so arranged that it may be stood side by 
side with that receiver, and connected up so that the whole 
is a highly efficient five-valve receiver, capable of giving 
good loud-speaker reproduction of stations at a consider- 
able distance. At the same time, the amplifier is equally 
suitable for use with any other type of valve receiver. 
The only point which is likely to give trouble in the con- 
structional work is the special tapped anode resistance. 
It is necessary to obtain an ebonite rod 5in. long and rin. 
in diameter, and to cut 18 slots to the dimensions given 
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in Fig. 2. The end piece shown in dotted lines is for 
the purpose of attaching the rod to the baseboard. It 
consists of a circular disc of ebonite or wood attached to 
the bottom of the ebonite rod by means of a screw passing 
through it, and being tapped into the end of the rod. It 
Is necessary to wind 600 turns of No. 47 D.S.C. Eureka 
wire into each slot, and in order that the winding may be 
non-inductive, it is necessary to wind each alternate slot in 
the reverse direction. This will mean a total of 10,800 
turns of wire, giving a total resistance of approximately 
150,000 ohms. The winding should be tapped at every 
third slot, the tapping being brought to a screw tapped 
into the adjacent rib, from which a connection is taken 

to the stud switch.. Of course, it is possible to get a 
finer control of volume by taking a larger number of 
tappings. It is possible that many readers will not 
possess the facilities or skill necessary for 
constructing this resistance, and as an after- 
native and simpler method of constructing 
this component, it might be mentioned that 
one method of construction is to obtain a 
Zin. in diameter, and to thread 
thereon large cardboard spacing washers of 
rin. external and, of course, #in. internal 
diameter. It should not be forgotten that 
several of our advertisers have expressed 
their willingness to construct special com- 
ponents used in Tke Wire- 
less World receivers. Since 
it is intended to use a D.E.5 
in the first stage, and a 
| D.E.5A. in the second stage, 
a large grid hiasing battery 
should be obtained. This 
s- can very conveniently be 
fitted under the baseboard 
together with the H.T. con 


Another view of the 
denscrs: 


interior. Note the 
position of the large 
grid battery. 


Tests. 

Tested out, both in con- 
junction with the receiver de- 
scribed in the March 17th issue, and with several other 

valve receivers, this amplifier fully justified the care de- 

voted to its design and construction, the smoothness of 
the volume control being a specially noticeable féature, 
it being possible between the first and last stud to vary the 
volume from full loud-speaker strength to pleasant head- 
phone strength without in the slightest degree altering the 
general tone obtainable, which was at all times fully 
equal to that of the best type of purely resistance-coupled 
amplifier. 


OUTDOOR WIRELESS. 


The issue of ‘*‘ The Wireless World ” for April 
14th will be largely devoted to the subject of 
outdoor wireless and portable sets. A guide 


to Portable Sets by the various makers will 
be included, with descriptions, to assist 
prospective purchasers. 
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A Section Devoted to New Ideas and Practical Devices. 


SERIES CONDENSER CONN ECTIONS. 
When operating a set in conjunc- 
tion with an aerial of high capacity, 
it is customary to connect a small 
fixed condenser between the aerial 
lead-in and the aerial terminal of 
the set. If the condenser is mounted 
on a small ‘ebonite panel with ter- 
minals and connectors slotted to ñt 
the terminals of the set as shown in 
the diagram, three distinct circuits 
are made available for aerial tuning. 
For direct coupling to the aerial, the 
condenser may be fixed to the aerial 
terminal by means of one of the tags, 
the aerial wire being fixed to the cor- 
“responding terminal as in diagram 
(a). The arrangement giving the 
series connection for the condenser 1s 
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(a) (b) (c) 


Serles aerial condenser unit. 


P 


shown in diagram (b), while (c) 


shows how the wavelength range may. 


be increased by connecting the con- 
denser across the ‘‘ Aerial” and 
“ Earth ? terminals.—E. A. A. 
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H.T. AND L.1. SWITCH. 

By -shortening one of the contact 
springs of a Lissen push-pull switch 
it is possible to arrange for the H.T. 
and L.T. currents of a receiver to be 
interrupted by a single movement. 


Push-pull switch for H.T. and L.T 


The springs are adjusted to 
approximately the same length, but 
by suitably bending one of them it 
can be arranged for the ring on the 
ebonite plunger to touch the L.T. 
contact spring before the H.T. con- 
tact spring. ‘The difference in length 
necessary to bring about this result 
need only be very small, so that when 
the switch is in the full ‘‘ on ” posi- 
tion both springs will be in the 
groove in the contact ring. It will 
be seen from the circuit diagram that 
the contact ring and centre spindle 
are connected to the common H.T. 
and I.T. lead and the contact springs 
to I.T.— and H.T.— respectively. 
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VALVES FOR IDEAS. 


Readers are invited to submit brief 
details, with rough sketches, where neces- 
sary, of devices of experimental interest 
for inclusion in this section. A re- 
ceiving valve will be despatched to every 
reader whose idea is accepted for 

publication. 

2 Letters should be addressed to the Editor, “ Wire- 


2 less World and Radio Review, Dorset House, $ 
Tudor St., London, E.C.4, and marked “ Ideas." 


WEATHERPROOF | EARTHING 


The ordinary type of earthing 
switch is exposed to the weather and 
rapidly becomes oxidjsed in unsound 
electrical contacts. In the switch 
shown in section in the diagram there 
are no moving contacts exposed to the 
air. 

A short length of brass tube D is 
mounted laterally in an ebonite rod 
C, which may be rotated from the in- 
side of the house by means of the 
brass rod B mounted in bearings in 
an ebonite lead-in tube A. Two short 
glass tubes, which are a sliding fit on 
the brass tube D, are secured in posi- 
tion by means of a little hot paraffin 
wax and are sealed at the end in a 
similar manner by brass plugs E. 
The tube contains a small quantity 
of mercury M. 
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AERIAL TERMINAL 
' Weatherproof earthing switch and lead-in. 


In the position shown in the dia- 
gram the mercury connects the tube D 
to the lower cap E, and thus joins 
the aerial directly through to earth. 
By rotating the tube through an angle 
of 180 degrees the aerial is connected 
through the rod B to the aerial ter- 
minal of the receiver inside the house. 
To prevent oxiclisation the bore of the 
tube D and the ends of the caps I! 
should be amalgamated before fitting 
the parts together.—W. A. E. = 
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Telephony. 


By 
E. K. SANDEMAN, B.Sc. 


© ah tae 


Readers who, viewing the matter from 

the standpoint of broadcasting, have 

been puzzled by some of the facts 

brought to light in recent correspond- 

ence on the Rugby telephony tests, 

will find in this article a solution to 
their difficulties. 


Reviewing first the principles of 

ordinary telephony transmission, 

the author then goes on to explain 

the nature of the wave transmitted 

from Rugby by the system at present 
in use, 


N order that the principles underlying single side- 

band transmission can be clearly understood it is 
| essential that the fundamentals of ordinary trans- 

mission be very clearly appreciated. In what follows, 

therefore, the principles of ordinary transmission are first 
| elaborated, and then the principles of transmission by 
- means of a single side band are developed step by step. 


Modulation. 


The process called. modulation in radiotelephony nor- 
mally consists in making the amplitude of a so-called 
‘carrier’? wave vary according to the air pressure 
changes occurring as part of the original sound which it 
is required to reproduce at some distant point. Systems 
have been considered in which the frequency or the phase 
of a carrier wave is varied, but these have not had much 
practical application, and only the case of amplitude 
modulation is here considered. 

A carrier wave ideally is of pure sinusoidal form, that 
is, it results from electrical oscillations of simple har- 
monic form, or, in everyday language, it is of the form 
of vibration resulting when a weight supported on a 
spring is displaced: from. its position of equilibrium and 
then released. (Strictly, for the purpose of this ex- 
ample, it should be assumed that the rate of decay of 
the motion due to damping is zero.) Such vibrations 
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possess, among others, the property that circuits may be 
devised by means of which sinusoidal vibrations of dif- 
ferent frequency may be distinguished one from another. 
In fact, since the frequency of vibration is the character- 
istic which chiefly distinguishes these vibrations, it has 
become customary to speak loosely of such vibrations as 
‘t frequencies.’’ So that mention of a frequency of roo 
cycles per second usually refers tacitly to a sine wave, 
unless special information to the contrary is supplied. 

In Fig. r at A and B are shown sine waves, one twice 
the frequency of the other, and at C is shown the com- 
posite wave form resulting from the combination of A 
and B. It is possible to resolve any continuously re- 
peated wave form, however complex,. into a series of fre- 
quencies of differing amplitude and phase. 


Analysis of a Modulated Wave. ` 


In Fig. 2 at A is shown a single frequency which may 
he taken as one of the component frequencies of music. 
If we assume its frequency to be 2,500 whole waves or 
cycles per second, then a carrier wave of 50,000 cycles 
per second (which is of the order of frequency that will 
be employed, for instance, for transatlantic telephony), 
drawn to the same time scale, will have twenty whole 
waves represented in the same time interval as one whole 
wave as shown at A. At B in Fig. 2 is shown such a 
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Single Side-band Transmission.— 
wave, but for simplicity no attempt has been made to 
show the correct number of waves. 

The results of modulating a wave similar to that at BO 
by a wave such as that at A normally produces a wave 
of the form shown at C, which is in effect a sinusoidal 
wave of frequency 50,000 


cycles, whose amplitude : 
Varies sinusoidally at 2,500 Ng A 
cycles. 

(The factor K in Fig. 2 is 
usually called the percent- B 


age modulation.) 
At no point does the ampli- w 

tude of the wave at C reach c 
zero. It is therefore fairly 
apparent that such a wave 
can be split up into twb 
waves of frequency 50,000 Fig. 
cycles, one of constant ampli- 
tude C, and one of maximum 
amplitude KC, and minimum amplitude zero, whose 
amplitude varies at a frequency of 5,000 cycles ; the varia- 
tion in this case is not sinusoidal. These waves are indi- 
cated at B and D respectively, the original carrier wave 
serving to represent the first derived wave. It is not so 
evident, but it isa fact, that the wave at D can be split up 
into two waves of constant amplitude $KC, one of fre- 
quency 50,000+ 2,500= 52,500 cycles, and the other of 
frequency 50,000—2,500=47,500 cycles: per second. 
These are indicated (not to scale) at E and F in Fig. 2. 


1.—Complex wave C re- 
tin from the combination 
e sine wave A and B. 


Complex Wave Forms. 


The reverse process is probably one with which many 
people are familiar in practice : 


if two suitable notes low 


Fig. 2.—Modulated high-frequency wave C analysed into its com- 
ponent frequencies. 


down on the piano scale are struck simultaneously the 

resultant sound fluctuates in intensity, owing to the fact 

that the sounds are in phase at one point of time, and- 

out of phase at a short time interval later. This process 
A 18 
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is illustrated in Fig. 3, where a time interval of one 
second has been shown, and two frequencies, one of 5 
and the other of 3 cycles per second. It is seen that the 
frequency of the fluctuation is equal to 5 —3=2 cycles 
per second. The fact that the composite wave does con- 
tain the original frequencies 5 and 3 cycles may easily 
be demonstrated by applying the composite wave to a 
circuit which will only receive 5 cycles per second, or 
only 3 cycles per second. The received intensity is quite 
independent of the presence of the second component. 
Returning to Fig. 2, then, the fact must be accepted 
that the products of modulation of a pure carrier wave of 
frequency fe by a voice frequency fe normally consists 
of three single frequencies fe, fe+fe, and fe—-fe. 
Speech and music are made up of complex wave forms 


. of continually changing shape and intensity, which repeat 


themselves stifficiently often, however, for definite periodi- 
cities to be assigned both to the complex waves and to 
the component frequencies into which they may be re- 
solved for purposes of analysis. Theory indicates and 
experiment confirms that if a telephone system is capable 
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Fig. 3.—A beat frequency of 2 cycles p per second pecduced by the 
combination of waves with frequencies of 5 and 3 cycles per 
second respectively. 


of reproducing equally all the component frequencies of 
speech and music, then a very good approximation t° 
faithful reproduction is obtained. For perfect reprodvc- 
tion there are other requirements with which we are nót 
here concerned ; we may assume that all essential require- 
ments are satisfied in the systems under present considera: 
tion. 


The Telephonic Frequency Range. 


The range of frequencies required for the faithful 
transmission of music extends from about 30 to 10,009 
cycles per second, and for the faithful transmission of 
speech from about 100 to §,000 cycles per second. Fer 
speech, very satisfactory results may be obtained, from 
a standpoint of intelligibility, with a very much smaller 
range. Many commercial telephone land line circuit: 
only transmit a range from 200 to 2,500 cycles, and somt 
only from 200 to 1,800 cycles. Extremely good com: 
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Singles Skte-band fransmission.— 

mercial results could be obtained with a band 2,300 cycles 
wide, and we will imagine that it is required to transmit 
such a band extending from 200 to 2,500 cycles. 


What is a Side Band ? 


If we were to modulate a carrier wave of 50,000 cycles 
with such a band of frequencies, we should obtain for 
every voice frequency two radio frequencies, one above 
50,000 cycles and one below. Corresponding to the 
band of voice frequencies 200 to 2,500 cycles, there 
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FREQUENCY IN THOUSANDS OF CYCLES 
F.3. 4.--Side bands produced in ordinary telephony. 


would therefore result two bands of radio frequencies, 
one from 50,200 to 52,500, and one from 47,500 to 
49,800 cycles. This is indicated diagrammatically in 
lig. 4. 

The bands of radio frequencies each side of the 50,000 
eyele carrier frequency are called “side bands.” The 
left hand is usually spoken of as the lower side band, 
and the right as the upper side band. 

If the curved line bounding the top of the voice fre- 
quency band represents the average relative amplitudes 
of the-voice frequencies, then similar curves represent the 
average relative amplitudes of the side bands when the 
diagram is plotted on a straight frequency scale. 


Detection. 


The process of detection, whatever its principle, may 
he regarded as being one which takes advantage of the 
difference in amplitude and phase between each of any 
pair of side-band frequencies (corresponding to any one 
initial voice frequency) and the carrier frequency. By 
virtue of the fact that the voice frequencies are repre- 
sented by frequency differences hetween the corresponding 
radio frequencies and the carrier frequency, the process 
of detection is able to reproduce the initial voice fre- 
quencies Such being the case, it would seem reasonable 
to suppose that, with the carricr frequency, and onlv 
one side band, it would be possible to reproduce the 
initial voice frequencies. This is actually so, and certain 
important advantages accrue if not merely one side band 
but also the carrier wave itself are suppressed and only 
one side band is transmitted. 


Interference. 


If there were no sources of etheric disturbances, such 
as electric railways, power transmission lines, mercury 
rectifiers, car magnetos. and lighting svstems. apart from 
natural phenomena such as thunderstorms and aurora, and 

12 


Wireless 
World 


459 


if there were only one transmitting station in the world, 
then it would appear that the energy radiated from the 
one transmitting station could be reduced indefinitely 
without adversely affecting the reception at any point, 
provided always that there were no limit to the amount of 
amplification employed. Assuming the above to be true, 
in the practical case the power output of a station is 
determined not by the absolute strerfgth of the received 
signal at the point to which it is desired to communicate, 
but by the ratio of the strength of the received signal to 
the received noise. It is evident that, with modern 
methods of securing selectivity, the onty noise of import- 
ance is that which occurs within the range of raclio fre- 
quencies transmitted. It is, therefore, an advantage if 
the range of transmitted frequencies can be reduced with- 
out reducing either the intelligibility of speech or the 
received signal strength. 


Considerations Affecting the Radio Transmitter. 


In order that the modulated wave shall be transmitted 
without distortion, it is necessary that the valves in the 
radio transmitter shall not be overloaded. This sets a 


= limit to the permissible peak voltages which can occur im 


the radio transmitter. Referring to Fig. 2, it is evident 
that, from a standpoint of peak voltages, the voltages of 
the two side bands are directly additive; this follows 
since the peak voltage at E is twice either of the con- 
stant A.C. voltages at F and G. Hence one side band 
can be transmitted with twice its amplitude if the other 
side band is suppressed. The process of detection is 
such that the voice frequency components formed by 
taking differences between the carrier wave and each side 
band are directly additive. Hence the effect of suppress- 
ing one side bane and transmitting the other at double 
amplitude is that the received signal strength remains 
unaltered. 


e 


Single Side-band Transmission. 


Since in the radio transmitter the voltages of the carrier 
wave and the remaining single side band are also directly 
additive, a further increase in the strength of the single 
side band is possible if the carrier wave is also sup- 
pressed and the single side band transmitted alone; the 
carrier frequency necessary for detection is then generated 
at the receiving station. By these means, assuming a 
peak modulation of 100 per cent., the amplitude of the 
received single side band may be made four times that of 
either of the side bands in a normal ‘‘ double side band 
plus carrier ’’ transmission, and the detected voice fre- 
quency component is then twice as strong as in the normal] 
transmission. (If we assume a normal peak modulation 


-less than roo per cent., the improvement resulting from 


single side-band transmission is correspondingly greater.) 
The ratio of the received signal to received noise is in- 
creased four times, assuming selective arrangements 
proper to the single side band have been adopted. 

It should be noted here that no reference has been 
made to signal “ loudness,” but only to detected audio- 
frequencies, by which is meant the aucho-frequeney volt- 
ages obtained on detection. 


(To be concluded.) 
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Further Supplement lo the lists pail’ in the “ Wireless Annual P Amateurs and Beene 1926. 


AUSTRALIA, 


New Sourn WALES. 


A. V. Radger, 10, Alfred St., 

Ashfield Service Station, 
Ashfield. 

Burgin Electric Co., Kent St., Sydney. 

Broadcasters (Seden, Ltd., Sydney. 

B. Martin, Mona St., Banksia. 

W. B. Barker, “ Euripides,” Wallace St., 
Concord. 

C. Gorman, 43, George St., Rockdale. 

Farmer & Co., Ltd. | Sydney. 

F. R. Bassett, “ Ramona,” Carrington St., 
Bexley. 

S. R. Filmer, Bundee, Toronto. 

F. P. Woolacott, 55, St. George's Crescent, 
Drummoyne. 

C. A. Carwood, Brookland, via Ulong. 

H. a Douglas, Newcastle. 

H. E. Rose, “ Yanganhil, ” Warren. 

P.J. ‘Brown, 131, Avoca St, Randwick. 

L A. Pike, Rawson St., Èpping. 

. W. Young, Eastern Rd., Turramurra. 
rades and Labour Council Trades Hall, 
Goulburn St., Sydney. 

L. P. R. Bean & Co. , 229, Castlereagh St., 
Sydney. 

L. K. Connor, Cooerwull, Yangoora Rd.. 
Belmore. 

L. S. Lane, “ Allowrie,”’ Silver St., Randwick, 

L. J, Wellman, 18, Meeks Rd., Martickvilie. 

C. E. Morton, “ Saida,” Underwood Rd., 
Homebush. 

Mockler Bros., Howick St., Bathurst. 

C. M. Sainty, “ Cambridge,” Bangalla St., 
Warrawce. 

J. Nangle, “St. Elmo,” 11, 
Marricks ille. 

H. B. Hammond, “ Chesterfield,’’ Chesterfiel! 
Rd., Epping 

P.G. Stephen, 1R, Clifton St., Balmain. 

R. R. Chilton, Chilton Ave., Wahroonga, 

W. R. Hardy, 225, Bridge Rd., Glebe. 

R. P. Rimmer, Gordon St., Gordon. 

S. Johnson, Mortimer St., Mudgee. 

R. Evans, “Garth Craig,’ 6, Flood St., 
Clovelly, ` i 

S. E. Tatham, 160, Castlereagh St., Sydney. 

Southwell, “ Knocklofty,” Cremome 
St., Cremorne. 

T. H. 'Squelch, Byron St., Bangalow, 

T. K. Abbott, “ Murrulla,” Wingen. 

T. R. Troy, “Glenroy, " Great Northern Rd., 
West Maitland, 
Electrical Utilities, South 

Randwick. 
V. E. Stanley, 9, Mclean Ave., Chatswood. 
W.N. Bullivant, Charles St., Albury. 
W. H. R. Still, “i Wandary,” Forbes. 
C. R. Watt, ‘ Warre nfels, Tenterfield. 
New System Telephones Pty., Ltd., 
Castlereagh St., Svduey. 


Rozelle. 


Liverpool Rd., 


Tupper St., 


Storey St., 


289, 


VICTORIA. 


A. F. W. Bent, 14, Coronation St., Geelong, W, 
N. V. C. Vausick, St. Southey St., St. Kilda. 


Associated Radio Co. of Australia, Ltd., 
44, Elizabeth St., Melbourne, 

A. W. Thomson, g Arbroath,” Ridley St., 
Sunshine. 
C. Baker, 234, Clarendon St., South 
Melbourne. 


C. F. Falkoner, 42, Maitland St., Fast Malvern, 

D. A. J. Stocks, 14, Dryden St. , Canterbury. 

Y.M.C.A. Bendigo (A. “M. Bush) corner High 
an! Mort Sts. 

R. J. Eege, Olive Ave., Mildura, 

T. E. Evans, 25, Kalymna Grove, East St. 

Kilda. 

. L. Barthold, 72, Union St. 

G. R. MeCulioc h, Haveloch St., Ballarat, 

H. G. Selman, 61. Noble St.. Chilwell, 

G. S. C. Semmens, Laver’s Hill, 

H. H. Blackman, 41, Osborne Ave., 
Malvern. 

Jones & Glew, 738, Sydney Rd., Brunswick, 

C. L. Rucks, 3, Gienhilt Rd., East Malvern. 

J. Schultze, 130, Glenferrie Rd., Glenferrie. 
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M. McCalman, “Ivanhoe,” Dryden St., 
Canterbury. 

L. G. Glen, 73, Elphin St., Newport. 

L. D. Monev, 8, Maling Rd., Canterbury. 

G. J. Menon, "4, Argyle St.. St. Kilda. 

L. . Learmouth, McIntyre St., Hamilton. 

N. S. Tavlor, “The Maner,” ' Jackson St., 
St. Kilda. 

J. F. Feldman, Forest St., South Geelong. 

T. E. Evans, 21, Brunswick Rd., Brunswick. 

R. Lighton, “ Nothgil,’’ 232, Alma Rd., East 
St. Kilda. 

Northcote Radio Club (D. J. 
82, Gooch St., Thornbury. 

R. B. Wookey, 158, Kilgour St., Geelong. 

S. J. Mitchell, 5, Brandon St., Brighton. 
. Sullivan, 58, Shoobra Rd., Elsternwick. 
. P. Court, 4, Sorrett Ave., Malvern. 

United Distributors, Ltd., 682, Bourke St, 


Melbourne. 

O. J. Nilson & Ca., Bourke St., Melbourne. 

C. W. Baker, * Elwell,” 101, Wilhamson St., 
Bendigo. 

W. R. Gronow, 346, St. Kilda Rd., Melbourne. 

W. J. M. McAuley, “ Mia Mia,” Union St., 
Brunswick. 

Wangaratta Sports, Depot (L. J. Helliez', 
Wangaratta. 


Hartrinw, 


QUEENSLAND AND NEW GUINEA. 
A. B. Milne, Mackav. 
A. Cooper, Lloyd St., Mareba. 
D. F. Cribb, Foxton St., Indooroopilly, 
Gold Radio, Lindsay St., Toowoomba. 
Radio Manufacturers, Ltd., 
Brisbane. 
P. F. Jessop, near Edmonton. 
Queensland Govt. Radio Service, Brisbane. 
R. K. Knight, “ Forest Lodge,” Jellicoe St., 
Toowoomba. 
Queensland Govt., Rockhampton. 
W. G. Ikin, Strand Motors, Townsville, 
W: Finney, * Milbong,” Arthur Terr., Red 
Hill, 
W. E. Hagarty, Kingfisher St., Longreach. 
Wireless Institute of Australia (Old Div.), 
A. N. Stephens, Brisbane. i 


Queen St., 


+ 


Soutu AUSTRALIA. 


Electrical Supplics Depot, 9, Rundle St., 
Adelaide. 


Newton, McLaren, Ltd., Leigh St., Adelaite. 

Central Broadcasters, Lti., Grosvenor Hotel, 
North Terr., Adelaide. 

5DN Ptv., Ltd., Montpelier St., Parkside. 

G. Bailey, Mt. Gambier. 

L. M. Atkins, Brougham St., Magill. 

L. F. Sawford, Mead St., Peterhead. 

A. L. Perry, Strathalbyn. 

M. B. Anderson, Torrens Rd., Cheltenhain. 


Wireless Tustitut2 of Australia (S.A. Div.), 
C. E. Ames, í 20, Grange Rd., Hindmarsh. 


West AUSTRALIA. 


G. A. Lorden, 132, Mounts Pav Rd., Perth. 

L. Symonds, Glyde St., Cottesloe Beach, 
Perth. 

M.S. Urquhart, Hawkestone St., Cottesloe. 


TASMANTA, 
A. S. Gill, 17, Frankland St., Launceston. 
N. Cave, 5, Compton St., Launceston. 


W.T. Watkins, 146, Warwick St., Hobart. 
L. A. Hope, 219, George St., Launceston, 
National Portland Cement Co., Maria Island. 
N. W. Gillburn, 38, Grosvenor $t., Sandy Pav. 
Wireless Inst'tute of Australia (Tas. Dive, 

P. O. Fvsh, 181, Charles St., Launceston. 
Associated Radio Co., Hobart. 


NEW ZEALAND. 


AUCKLAND DISTRICT. 
G. E. Mace, Mangaiti. 
R. V. Roterts, 59, Hepburn St., 
Auckland. 
G. W. Smithson, 39, Surrey St., 
Auckland. 


Ponsonby, 


Ponsonby, 


1AJ V. K. Paice, 8, Hopetoun St., Ponsonbr, 
Auckland. 

1 AK W.H. Claxton, Parawai Rd., Thames. 

1AN G. B. M. Arthur, Wilding Ave., Epsom, 
Auckland. 

1 AP Nd Winch, Brady St., Te Awamutu. 

LAT G.S. Swain, 'Mahoc St., "Te Awamutu. 

LAV® J.M. Bingham, 19, Farrar St., Grey Lynn 
Auckland. 

1 AX . J. Orbell, Fernhill Lodge, Wilson St., 
Te Aroha. 

1 FF* V.J]. Williams, Queen St., Waiuku. 

1PH* Jj. Steel, Lynwood, Earnock Ave., Takapuna 
Auckland. 

1FK P.C. M. McIntosh, Kitchener Rd., Waiuku. 

1 FL i; B. Liggivs, Queen St., Thames. 

1PM E. B. Warn, 19, Woodford Rd., Mount 
Eden, Auckland. 

1FO E R Cooper, 8, London St., Ponsoaly, 
Auckland 

1FQ T. R. Clarkson, 16, Huntly Ave., Khyter 
Pass, Aucklan‘. 

1FR R. H. Gillies, 8, Young St., Claudclanss, 
Hamilton. 

WELLINGTON DistRICT. 

2AB* D. Wilkinson, c/o Mr. G. Broughman, High 
St., Motucka. 

2AD* P.R. Stevens, 4, Rutene St., Kaiti, Gisborae. ` 

2 AR?’ R.J. Patty, 159, Lowe St. _ Gisborne. 

2AM? W. F. Buist (Dr. ), corner Collins and Hiz 
Sts., Hawera. 

2 AN G.A.J. Brunette, Club Hotel, Opunake. 

QAT E. Hawthorne, 24, Apuka Su, Brooblyn, 
Wellington. 

2 AV R. G. Chatheld, 42 Raroa Rd., Kelbum. 
Wellington. ` 

2AW* C. R. Clarke, Bracburn House, King St, 
Hastings. 

2 AX J.V. Kyle, Aokautere, Palmerston North. 

2AZ H.L. McDonald, 89, Hamuton Rd., Hatait-i. 
Wellington. 

2BC* E. W. Beale, 407, McLean St., Hastings. 

2BM B.C. W. Spackman, 88, MacDonald St, 
Napier. 

2BQ* FE. D. Edmundson, 8, May Ave., Napier. 

2 BS W. R. Hunter, Barker's Hill, Gisborne. 

2 BU V. J. Clinch, Scotland St., Picton. 

2 BY N.C. She herd, Whangami. 

2 BZ L. R. E. Keith, 16, Princes St., Hawera. 

2GA J. Johnson, ' Fortunatus St., Brovhlva, 

W ellington. 

2 GC A. Howarth, 12, High St., Dannevirke. 

2GH DM. ‘Tombs, Nelson Boys’ College, Nelson. 

2 al Palmerston North Radio Club, c'o Lute 
es Rife Club, 13, King St., Palmerston 

2G) F. Ww E White, 16, Ellice St., Wellington. 

CANTERAURY DISTRICT. 

3 AB‘ F. Vincent, 148, Colombo St., Christchurch. 

3 AB S. W.S. Strong, Rewanui, Canterbury. 

3 AO W.G. Edwards, 89, Domain Terr., Sprevd. 
Christchurch. 

3 CH R. Maxte l, Canterbury College, Christeburch. 

3CK J. Baxendalo, c/o Mr. Parsonage, Blacktall 

OTAGO DISTRICT. 

1 AA° T. D. Bell, Waihemo, Palmerston, Otago. 

4 AF J. M. Strac han, Wentworth St., Gore 

4AS* P. H. Mason, 201, Highgate, Maori Hill, 
Dunedin. 

4 AU A.E. Bennett, Holy Cross College, Mosgki. 

4AV J. L. Milnes, 39, Lees St., Dunedin. 

4AX F.P. Earland, 33, Waverley St., Dunedin. 

Experimental Radio Stations. 

1 XI Auckland University College, University 
College, Auckland. 

1XB_ E.C. Gage, 25, Windmill Rd., Mount Eden. 
Auckland, 

1XG E. H. R. Green, 29, Liverpool St., From 
Auckland. f 

2XA E. A. Shrimpton, 3R, Rongotai Ter. 


Rongotai, Wellington. 


Call signs marked ® indicate changes or corres tions 
in addresses previously published in *‘ The Wirek~ 
Annual” and “ The Wireless World " of January =” 


1926. 
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BROADCASTING THE LEAGUE OF 
NATIONS. 


The gratifying success of the broad- 
cast transmissions from Geneva of the 
speeches before the League of Nations 
has aroused considerable enthusiasm 
among the League officials. It is under- 
stood that steps will be taken to secure 
even better wireless collaboration when 
the League meets in September. 


. 0000 
SECRET WIRELESS? 


According to a Paris message, a system 
of secret wireless telephony has been in- 
vented by a young Austrian engineer. 
The apparatus is stated to emit successive 
waves of three different lengths, changing 
from one to another every sixty- 
thousandth of a second. To pick up the 
“secret ° message the receiver must be 
synchronised with the wave fluctuations 
of the transmitter. 

0000 


A FORFEITED RECEIVER 


The fact that offenders under the Wire- 
less Act ran the risk of forfeiting their 
receivers may sometimes be forgotten. 
James Hall, of Forest Hill, received a 
concrete reminder of the P.M.G.’s powers 
in this direction last week, when was 
fined 40s. with 2 guineas costs at Green- 
wich Police Court for working an un- 
licensed set in his bedroom. 

The magistrate ordered that the set be 
forfeited. 

0000 
BRITISH WIRELESS CLUB DINNER. 


Sir Oliver Lodge and General Sir 
George Milne were the guests of the even- 
ing at the fifth annual dinner of the 
British Wireless Club, held at the Troca- 
dero Restaurant on Saturday, March 20th. 
Admiral Sir Frederick L. Field (Presi- 
dent of the club) was in the chair. The 
president for the ensuing year will be 
Air-Commodore Blanmly. 

0000 


PEERS AND THE MICROPHONE 


While members of the House of Com- 
mons seem reluctant to have the proceed- 
ings of the House broadcast, a different 
attitude seems to prevail in the House 
of Lords. 

Many of the peers are said to welcome 
the possibilities of broadcasting as a 
means of publicity, of which the Upper 
Honse is sadly in need. 
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INTERNATIONAL LANGUAGE FROM 
JAPAN. 


The Tokio broadcasting station now 
transmits talks in Esperanto. 


000090 


BRITISH INDUSTRIES FAIR. 


In view of the success of the British 
Industries Fair it has been definitely 
decided to hold the Fair again next year 
at approximately the same time. 


0000 


GERMAN WIRELESS PHOTO 
» TRANSMISSIONS. 

A claim to have beaten all speed records 
in the transmission of wireless photo- 
graphs is put forward by the Telefunken 
Company, of Berlin. According to The 
Manchester Guardtan, the Telefunken 
engineers have succeeded in transmitting 
15,000 apertures per second in tests con- 
ducted between Nauen and America. 
Text and diagrams have been transmitted 
simultaneously with pictures. 
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THAT EASTER EGG. 

An Easter egg containing a wireless set. 
was described by a morning paper last 
week as a “novelty.” The fact that this 
type of egg is a ‘‘hardy annual” tends 
to show that the newspaper in questicn 
is out of touch with the enormous strides 
which have already been made by our 
wireless ““ scientists.” 


o000 
.A BROADCAST LIBEL? 

A libel action has been threatened by 
Mr. Crowe, the Illinois; State Attorney, 
against the wireless announcer at a 
Chicago cabaret for broadcasting the in- 
correct statement that Mr. Crowe was 
amongst the cabaret’s guests. Unfor- 
tunately for Mr. Crowe, no statute 
appears in American legal records defining 
radio libel. 

A law on this subject is pending before 
Congress, but until it is passed the State 
Attorney is likely to have little chance 
of success in an action for wireless libel. 


SHORT WAVES IN THE WILDS. A portable short-wave receiver which Mr. Francts 
Gow Smith, an American explorer, is to take with him into the wiider parts of Brazil, 
where he will study the babits of the South American Indian. Besides being useful for 


the reception of 


KA, it is hoped that the set may serve to inspire the natives with awe! 
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\ 
BROADCASTING FOR DUTCH EAST 
INDIES. — 


The Dutch East Indies are to have their 


own ‘ Radiophonic Broadcasting Com- ~ 


pany.” The Government at Batavia, 
Java, is negotiating with those interested 
for the granting of broadcasting rights 
over the whole Dutch Indian Archipelago 
for a period of ten years. 

o9oo0o0o 
TRANSMISSIONS FROM 
DUBLIN. 

The Editor of T'he Irish Radio 
Review asks us to convey his 
thanks to the many readers of 
The Wireless World who re- 
sponded to his recent request for 
reports on the quality vı trans- 
missions. from 2RN. Valuable 
data was obtained from nearly 
every county in Great Britain. 

=~ The Dublin station now 

operates on 397 metres. 
ooo0oo 

A STUDIO AUDIENCE. 

The absence of œa visible 
audience is a disquieting tactor ; 
to many performers before the adie 
microphone, who crave the sym- 
pathetic ‘‘atmosphere’’ which 
only the presence of listeners can 
create. An attempt to overcome 
the unresponsiveness of the studio 
has been made by the directors 
of the WLW broadcasting station 

“at Cincinnati. An auditorium 
with seating accommodation for several 
hundred visitors adjoins the studio, from 
which it is separated by soundproof win- 
dows. The performance is heard on 
loud-speakers. 


Ne a A.R.R.L. RESIGNATION. 


Mr. F Schnell, the popular Traffic 

Manager of the American Amateur Radio 

Relay League, who, as reported last 

week, has submitted his resignation in 

order to undertake experimental work. 
He had held the post since 1920. 


LOUD-SPEAKERS AT THE BOAT RACE. 


During the struggle between the rival 
crews Jast Saturday the progress of the 
race was described to the public by means 
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of loud-speakers installed at such posi- 
tions as Putney, Hammersmith, Barnes, 
Mortlake, as well as at Oxford, at Cam- 
bridge and at the -Rialto Theatre, 
Piccadilly. fc 
Credit for these exce'lent arrangements 
is due to the Marconiphone Co., who 
worked in conjunction with the Daily 
Mail and the Exchange Telegraph Co. 
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It appears that Rome, Milan, Vienna, 
Berne, Budapest, Oslo, and Daventry 
were too loud, and the operator had to 
switch off one valve. Belfast was only 
“bearable”! 

oo000 


ANOTHER WAVELENGTH CONFERENCE. 
Last week another meeting was held by 
the International Radiotelephony Union 
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A HOSPITAL SET. An eleven—valve instrument prevents’ to the King’s College Hospital, Denmark 


Hill 
portions: the first consisting of a H.F. and Detector Unit with optional L.F resistance 


coupled amplifier, and the second comprising an 


the “Daily News” Hospital Wireless 


At the Rialto Theatre a panoramic view 
of the course was erected under the 
screen, and, in addition to announcements 
from the loud-speakers, the relative posi- 
tions of the two boats were shown by 
models. 

oo0oo0o0 


AMERICA’S WIRELESS DINNER. 


The American passion for doing things 
on the grand scale has been shown to 
advantage by the holding of a public 
banquet in which 20,000 people took part. 

In its April number Radio News gives 
an interesting description of how the in- 
habitants of sixty-seven cities, sitting 
down to dinner at the same time, were 
formed into one vast ensemble through 
the agency of seven broadcasting stations, 
viz., WGY, WBZ, WJZ, KDKA, WRC, 
KFKX and KOA. The diners for the 
most part were graduates of the Massa- 
chusetts Institute of Technology. 

In addition to speeches from Washing- 
ton, Rochester, N.Y., and Cambridge, 
Mass., the diners were entertained with 
facsimile letters of greeting transmitted 


by wireless. 
ooo°o 


ITALIAN WIRELESS TRAIN. 


The succéss which attended the recent 
wireless reception experiments on the 
Great Western Railway has been repeated 
on the Italian State Railways. 

An Ethodyne was installed in the ex- 
press which leaves Rome at 7.30 p.m., 
reaching Naples at 12.20 am. ‘‘ The 
passengers in the dining car thoroughly 
enjoyed the pure and strong reception,” 
writes the Italian agent for Burndept 
products, ‘‘and they were able to hear 
concerts from all stations in Europe.’’ 


und. 


eight-valve amplifier. 
Oxford Wireless Telephony Co., Ltd. 


It will be seen that the set embodies two 
It was constructed the 


at Geneva for the purpose of remedying 
congestion in the European ether. 
Among the problems affecting British 
stations is that of the clashing between 
Manchester, Hamburg, Madrid, Oslo, and 
Bournemouth, which all transmit in the 
neighbourhood of 385 metres. Newcastle 
and Gratz conflict on 400 metres, while 
Belfast, Toulouse; and Berne jostle one 
another on about 440 metres. Other irre- 
concilables are Cardiff and Marseilles on 


THE READERS’ BALLOT. 


Readers are reminded that the 
Ballot Competition announced 
on page 22 (Advertisements) of 
last week’s issue does not close 
until April 14th, and all entries 
received up to that date will be 
accepted. 


350 metres, Nottingham and Barcelona on 
325 metres, and Leeds, Milan, and Reyx- 
javik on about 320 metres. 


oo0oo0o0 


A CRYSTAL DETECTOR. 

We are asked to state that the crystal 
detector reviewed in the issue of Tke 
Wircless World of February 3rd, pèse 
185, came into our hands through an 
error, as the article had previously been 
withdrawn from sale. e und 
that a similar article, protected by patent, 
will be available from another source 3t 
a later date. 
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A Section Devoted to the Practical Assistance 


REACTION CONTROL. 


It is not too much to say that ease 
and smoothness of reaction contro} in 
a receiver consisting of a valve de- 
tector (especially when followed by 
L.F amplification) may account for 
the difference between being able to 
receive a distant station at gocd 
strength and not being able to hear 
its signals at all. Such devices as 
geared coil holders, or even the use 
of capacity-controlled reaction cir- 
cuits, may help a great deal in this 
respect, but unless the operating 
characteristics of the valve itself are 
such as to permit a gradual approach 
to the oscillation point, the full sensi- 
tisity possible cannot be obtained. 
This condition may hest be brought 
about by careful adjustment of the 
values of the applied H.T. voltages, 
and particularly by choosing a suit- 
able leak and working potential for 
the grid, as well as by using a re- 
action coil of correct inductance. 

It is usual to connect the lower end 
of the grid leak to the positive side 
of the low-tension battery, in order 
that a positive voltage equal to that 
of this battery may be applied with 
respect to the negative end of the 
flament. It is quite possible that 
this may be excessive, and, in the 
case of a valve where the grid 
‘ current starts early (#.e., before the 

srid becomes appreciably positive), it 

may be preferable, from the point of 

view of smoothness of reaction con- 

trol, to keep its potential at zero, or, 

at any rate, only slightly positive, 
_ Without seriously impairing its recti- 
fying properties. 

The effect of connecting the lower 
, en] of the leak to various points of 
a the filament circuit should accord- 
2 ingly be tried. Provided that the 

controlling rheostat is in the positive 
t filament, we have the choice of nega- 
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tive. filament, positive filament, and 
positive battery. 

If a finer control of grid potential 
is desired, a separate biasing battery 
of dry cells may be used, or, better, 
a potentiometer connected across the 
filament or L.T. leads. . The latter 
arrangement is to be preferred, and 

„the general idea should be to work 
with the least amount of positive 
voltage consistent with good detec- 
tion and smooth reaction control, re- 
membering also that an excessively 
positive grid will cause an unneccs- 
sary drain on the anode battery. 
0000 | 
RESISTANCE-COUPLED L.F. 
AMPLIFIERS. 

In the case of a transformer- 
coupled L.F. amplifier following a 
detector valve, trouble is seldom ex- 
perienced from the effects caused by 
transference of H.F. currents in the 
anode circuit to the grid of the L.F. 
valve. When dealing with choke 
and resistance-capacity coupled note 
magnifiers, however, the position is 
somewhat altered, and it is often re- 
commended that an H.F. choke and 


H.T.+ 


š by-pass condenser and 
choke o a reia eole-coesicd Lv. 
amplifier. 


of the Beginner. 


by-pass condenser should be inserted 
in such a way that these currents are 
confined to the anode-filament circuit. 
Where ready-made coupling units are 
used, with sometimes rather inacces- 
sible internal wiring, the conven- 
tional scheme of connections will not 
always be convenient, and that shown 
in Fig. 1 may be adopted, as it 
serves exactly the same purpose. 
The terminal lettering corresponds to 
that on some of the commercial units. 
On the broadcast wavelengths the 
by-pass condenser, which is, in 
effect, connected -across the anode 
condenser, should not have a value 
greater than about 0.0001 mfd., or 
the degree of amplification will be 
reduced, particularly on the higher 
audible frequencies. If the anode 
resistance is wire-wound, it will vesy 
likely have quite an appreciable self- 
capacity, and the use of a shunting 
condenser may be unnecessary. 
o000 . 
H.T. BATTERY ELIMINATORS. 

The arrangement whereby direct 
current from the mains may be 
smoothed and reduced in voltage by 
the use of chokes, condensers, and 
potential-dividing resistances in the 
form of electric lamps is well known, 
and a unit of this description was 
described in The Wireless World for 
February 24th. It is permissible to 
use lamps of such a high total resist- 
ance that their filaments glow only 
dimly, but, in any case, there will 
be a certain amount of wastage of 
energy. 

As a broadcast receiver is most 
used during the night time, it is pos- 
sible to ayoid this wastage by using 
the lamps as a source of illumination 
for the room in which the set is in- 
stalled, and in this case, of course, 
lamps which glow at normal brilli- 
ancy must be chosen. The unit may 
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be made up in the form of a cluster 
table lamp, with chokes and con- 
densers concealed in the base. There 
is scope for considerable ingenuity in 
design, and a unit having quite a 
pleasing appearance may be con- 
structed, using standard electrical 
fittings. 

Connection between the unit and 
the set may be made by flexible in- 
sulated wires twisted together. Pro- 
vided that the H.T. terminals are 


1 


The flament circuits are completed in the usual manner. All 
these are low potential wires, and may be run close together. 
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shunted by large by-pass con- 
densers, there is little likelihood of 
trouble arising through the use of 
long leads. 

2300 


DISSECTED DIAGRAMS. 


Referring to the ‘‘ Dissected Dia- 
grams ” sketches given below, atten- 
tion may be called to the fact that a 
study of the No. 2 diagram will 
show clearly which ends of the in- 


DISSECTED DIAGRAMS. 
No. 24.—Wiring a Neutralised H.F. Amplifier-—Detector. 


All typical circuits in general use have now been shown in our series of “ Dissected Diagrams.” The same 
method will now be used in an endeavour to make clear various points which have been found to puzzle 
amateur constructors. 
also indicate those leads which are at high 


other wires, etc. 
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ductance coils and which sides of the 
variable condenser are at high poten- 
tial. This knowledge is valuable 
when planning the ‘‘ layout "’ of a 
receiver, as connecting leads and 
other objects may be kept clear of 
positions where their presence iş 
likely to give rise to undesirable 
effects. In the diagram the ends of 
the coils at highest potential are 
those remote from the connections to 
the remainder of the circuit. 


The sketches below show a convenient order of procedure in wiring a receiver, and 
oscillating potential, and should consequently be kept clear of 


The remainder of the low potential leads are indicated above. 
Coils and condensers, etc., are added for the sake of clearness. 
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The high-potential sections of the first and second grid circuits The plate circuits of both valves are completed. Aerial and 
l neutralising connections are added. 


are connected up. 
A 24 
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mericas New 


By A. DINSDALE. 


N this country we have recently become familiar with 


discussions as to the relative benefits of a few high-. 


power broadcasting stations, judiciously located, as 
an alternative to our present system of a multiplicity of 
low-power stations scattered all over the country. 

In America, where innumerable small stations abound, 
the problem is even more acute, and the leading pro- 
tagonists of the high-power system have for some time 
been busily engaged in building super-power experi- 
mental stations to prove their arguments. The latest of 
these stations to be completed is situated at Bound Brook, 
New Jersey, some thirty-five miles from New York City, 
and was built by the Radio Corporation of America, to 
whom the writer is indebted for the following particulars 
and photographs of the plant. 
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Short-wave aerial system. The conductors consist of c r 
tubing and are spaced momi the wood mast on porcelain 
tors. 
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A Description of the Station at Bound Brook, N.J. Saui : 


495 


a 
f 


oo By are 
e. 


¢ 
e. | 
Fa 
e 
we 


tio 


wey Fa E S gry eet Cea ee 
Are i i oa i Fa 
$: p. E man | i s 
à E ea A i : -A H 4 
pe oe Seed a] 7 ea 
: i wy, i : 
: ` ue oo we 


General view of the station buildings, the short-wave aerial, and 
one of the lattice masts supporting the aerial for the 450 metre 
transmitter. 

Bound Brook has not yet been officially opened, but is 
at present operating under an experimental licence on two 
wavelengths in the vicinity of 450 and roo metres, using 
in each case an output power of 50 kW. and the experi- 
mental call sign 2XAR. When officially opened the 
station will use the call sign WJZ, which is at present 
allocated’ to the Radio Corporation’s 500-watt station on 
the top of the Æolian Hall, New York. At present 
2XAR gets its programmes from the WJZ studio, which 
is connected to Bound Brook by three private lines. 


The Aerial and Earth Systems. 


The aerial for the 450-metre transmissions is carried 
by two self-supporting steel towers, each 3ooft. in height, 
the feet of which are mounted on heavily insulated bases. 
The distance between these towers is 7ooft., but the 
length of the aerial is 220ft. It is of the 6-wire cage 
type, the down iead being taken from the centre. In 
order to ensure that the strain on the aerial wires shall 
at all times be uniform, the halyards are brought down 
to a 2,000-Ib. counterpoise weight. 

The earth connection is composed of a large number 
of wires buried several feet in the ground, which radiate 
in all directions from the station building. 

For the short-wave transmissions a different aerial 
system is employed. This consists of a vertical copper 
tube mounted on insulators and supported by a wooden 
mast. Readers will be familiar with this design, which 
has been in use for some time past at KDKA. In one 
of the accompanying photographs the short-wave aerial 
can clearly be seen close to one end of the station 
building. 

. The main power supply, which is fed to the transmit- 
ting station through a small sub-station situated near one 
A 25 
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America’s New High-power 
Broadcasting Station.— 

of the aerial towers, is 3- 
phase, at 4,400 volts, 60 
cycles. ‘The switch gear tor 
controlling this ._power is 
placed in the basement of 
the main transmitting build- 
ing, and can be seen in one 
of the accompanying illus- 
trations, which also shows 
the two filament- lighting 
motor-generator sets. These 
sets supply filament current 
at 15 volts, and in the space 
between them is located the 
switchboard for changing the 
filaments -over from one 
generator to another. 


Power Supply and Running 
Machinery. 


Also situated in the base- 
ment are the high-teusion 
transformers, six in number, 
for supplying the high-volt- 
age plate current for ‘the 
water-cooled transmitting 
valves. - This high-tension 
current is taken to the main 
transmitting room immedi- 
ately over the basement for 
rectification by means of 
water-cooled two-electrode valves, and then back down to 
the basement for smoothing by means of a large bank of 
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Modulator” frame of the 450 metre transmitter. 
water-cooled anodes are employed. 


Valves with 
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Motor genefator sets in the basement. 
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The switchgear for the 4,400 volt, 3-phase supply mains 
is to be seen in the background 


mica-dielectric smoothing condensers and five huge iron- 
core chokes immersed in oil. The resultant D.C., at 
10,000 volts, is fed back to the transmitting room and 
applied to the plates of the oscillator and modulator 
valves. 

The Radio-frequency Equipment. s 

The transmitting panels for both wavelengths are in . 
duplicate, and they are al] arıanged round the sides of 
a large transmitting hal] on the main floor of the build- 
ing. In erecting this structure copper shielding was 
introduced into the walls, in order to minimise the danger 
to near-by receiving stations of interference from un- 
wanted harmonics. Such screening very effectively 
eliminates this interference. 

Each transmitter consists of three separate panels—the 
rectifier, the modulator, and the oscillator. Each oscil- 
lator employs eight, and each modulator twelve, water- 
cooled valves. The cooling arrangements are quite 
elaborate. From a water-cooling tower close to the main 
building water is conducted through metal piping up to 
the transmitting panels, but the actual connection between 
this piping and the water jackets of the valves is made 
through rubber tubing. The inlet and outlet tubes are 
both about r5ft. long, and these lengths are coiled up 
together in the form of a spiral such as can be seen in 
the illustrations. | ae 

These spirals are provided in order to lessen the leak- 
age of the high-tension plate current, for the cooling 
water comes in actual contact with the plate. Pure water 


is an insulator, but in the case of a transmitting plant of 


this size it is hardly practicable to arrange for an abso- 
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America’s New High-power Broadcasting Station.— 
lutely pure water supply. Some idea of the water re- 


quirements may be gathered from the fact that 3,300 ` 


gallons of water per minute are necessary. By insu- 
lating the water column for a distance of 15ft. or so 
between the valve plate and the metal supply piping, 
therefore, leakage by way of the water supply is reduced 
to a negligible extent. l 


Tuning Arrangements. 


Tuning of the closed circuit is effected by means of 
a large strip inductance and variable air condenser, both 


of which are very clearly shown in one of the photo- . 
Tappings can be taken from the inductance at 


graphs. 
selected points by means of specially designed clips. 
The plates of the variable condenser are of large area 
and very thick, with rounded edges. ; 

Coupling tothe aerial is obtained by means of a single 
turn coil which is hinged on to the end of the closed 
circuit inductance. [eads from this single turn coil are 
taken out of the building to a small hut near by, which 
is directly below the aerial lead-in, and which houses the 
aerial tuning apparatus. This apparatus is contained in 
a single panel, and consists simply of a small inductance, 
two variable air condensers, and the aerial ammeter, the 
scale of which reads yp to 30 amps. 


A unique feature of this panel is the fact that the . 


two variable condensers are controlled by two small elec- 
tric motors through reduction gearing. These motors are 
controlled by a small jack switch mounted on the extreme 
left of the oscillator panels, so that the aerial tuning can 
be remotely controlled by the. engineer in charge of the 
station without leaving the main transmitting hall. This 
is a development of aerial tuning and coupling which 
has been in use for some time at other stations of the 
Radio Corporation of America. By its use the aerial is 
energised at its base. without the necessity of bringiag 
the actual aerial lead-in round awkward corners and 
through walls. An additional advantage is that the 


The short-wave transmitting equipment, ar includes the rectifier, oscillator and modulator 
rames. 
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Tuning controls driven through reduction gears by small electric 
motors to avoid capacity efiects which n.ight be caused by the 
presence of an operator. 
aerial is free to oscillate witn a minimum of interference 
from the other high-frequency apparatus housed on adja- 
cent panels within the main building. The advantages 
of such a system are much sharper tuning and greater 

freedom from harmonics. 

No doubt, when Bound 
Brook is officially opened 
and commences to broadcast 
regular programmes it will 
be one of the An erican sta- 
tions most regularly received 
in this country, especially on 
the shorter wavelength. 
Already,. during an experi- 
mental test, signals on the 
short wave have been picked 
up in this country and re- 
broadcast by the B.B.C. 
From the American point of 
view, the new WJZ should 
prove of great value as a link 
in that country’s rel .oad- 
casting chain for the dis- 
semination throughout the 
United States of important 
national events. On both 
sides of the Atlantic its per- 
formances will be watched 
with the greatest interest. 
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THE CLUBS: 
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Secretaries of Local Ctabs are invited to send in for publication club news of general interest. AU photographs published will be paid for. 


Mr. A. L. Kirke on “ Selectivity.” 


Every wireless experimenter at some 
time or other meets with the problem of 
cutting out the local broadcasting 
station and at the same time receiving 
more distant stations. 

At the last meeting of the North 
Middlesex Wireless Club, Mr. A. L. 
Kirke, of the B.B.C. Engineering Staff, 
lectured on “ Selectivity.” 

Mr. Kirke had been asked to exclude 
the super heterodyne from his lecture. 

As the end in view is sharpness of 
tuning, the factors in a circuit which 
cause damping and consequent flatness 
of tuning were dealt with seriatim. The 
resistance of the aerial earth circuit is a 
very important factor, and Mr. Kirke 
recommended the use of a series con- 
denser to diminish damping. 

: 0000 
Reaction. 

The use and abuse of reaction and loose 
coupled circuits were briefly touched 
upon. Damping due to valves was the 
next point mentioned, and the difficulty 
of eliminating grid current when grid con- 
denser and leak method of rectification is 
adopted was discussed. 

Tuned anode coupling for H.F. circuits 
increases selectivity, but when several 
H.F. valves are connected in cascade the 
tendency to self-oscillation limits the effi- 
ciency, hence the need of neutrodyne 
condensers to neutralise unwanted 
capacity reaction. 

Hon. Secretary: Mr. H. A. Green, 
100 Pellatt Grove, Wood Green, N.22. 


0000 


Press Tools. 

An insight into the work carried out 
by manufacturers of 
vided by Mr. D. S. Richards in his 
ture before the Ilford and District Radio 
Society on March 2nd. Mass production, 
it was shown, is the only means by which 


much electrical apparatus could be 
brought within reach of the man in the 
` street. 


The Ilford Society is offering an attrac- 
tive programme to its members in the 
near future. Among the interesting items 
is a visit to the Barking Power Station. | 

0009 


Transformer v, 

Coupling. 

A vote by ballot in which the voters 
were required to judge the quality of 
reproduction given by two amplifiers—a 
resistance capacity coupled and a trans- 
former coupled—yielded surprising results 
at the last meeting of the Manchester 
Radio Scientific Society. 
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ress tools was pro- 
ec- `` 


FORTHCOMING EVENTS. 


WEDNESDAY, MARCH Siet. 
Tottenham Wireless Society. Business 
Meeting, followed oy ` Surprise 


Evening , 
Edinburgh and District a Radio Society. 
Sale of Apparatus, _— ae 
Barnsley and District Wireless Association. 
t 8 m. 22, Market Street. 

Simple Palve Transmission. 

North Middlesex Wirciess Club.—At 8.30 
p.m. At the Shaftesbury Hail, Bowes 
Park Lecture: ‘A Composito-Warc- 
meter.” by Mr W. Gartland. 

THURSDAY, APRIL Ist. 


Golders Green and Hendon Radio Society. 
At 8 p.m. At the Club House, Willi- 
eld ey, N.W.11. Lecture, with 
. Maton oj 


emonstrations: F. : 
. T. Crewe. : 


f oapunas by Mr. W. 
(5C7)). 
MONDAY, APRIL Sth. 
Ipswich and District Radio Society. At 
55, Fonmercau Road. Open Night. 
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For rectification a crystal set was used 
which had been adjusted to give the same 
input when used with either form of 
amplifier. The resistance coupled ampli- 
fier, built hy Mr. Symes, employed three 
valves with amplification factors of 30, 
30, and 7 respectively, while the trans- 
former coupled amplifier, of Mr. H. V. 
Carlisle's construction, employed two 
valves wit amplification factors of 16 
and 7 respectively. Two nearly perfect 
transformers were used, each having a 
ratio of 1 -34 For the purpose of a fair 
test the instruments were concealed be- 
hind a screen, a change-over switch pro- 
viding for an iust&ntaneous transfer from 
onc amplifier to the other. A large 
* Amplion ” loud-speaker was employed 
for reproduction. | 


: HIDDEN ADVERTISEMENTS 


COMPETITION. 


The following are the correst solutions of : 
“The Wireless World” Hidden Adver- : 
disements Competition for the issue'‘o 

. March 17th, 1926. a 


: Clue No. Name of Advertiser, Page : 
: 1 Garnett, Whiteley & Co. Ltd... .- 19 

2 Edison Swan Electric Co., Ltd. .. iv 

3  Marconiphone Co., Ltd... - . ee | 

4 Sifam Electrical Co. ee a .. 15 

5. General Radio Co., Ltd... gy .. 15 

6 British Electrical Sales Organisation.. 5 


The prizewinners were as follow: 


F. P. Birrell, Sutton Coldfield 
H. L. Price, Cardiff .. ea .. £2 
F. W. Moore, Glasgow ay «£1 


Ten shillings each to the following: 


F. C. Rogers, Lowestoft. 

A. C. Simons’ Mablethorpe, Lincs. ~ 
Robt. H. Monkhouse, London, W.rz2. 
E. Taylor London, S.W.10. 


. . 
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What the Voting Showed. 

In view of pre-conceived notions 
regarding the relative merits of the two 
forms of coupling, the voting took a sur- 
prising turn. The results were as 
follow :— 


~ 


Resistance Trans- 


capacity. former. 
Music (all-round repro- 
duction) ...... a ted 12 30 
Speech (volume) ..... ... 42 3 
Speech (clamty) .... ...... 8 37 
Carillon (volume) ..... 44 2 
Carillon (quality) .. ...... 9 37 


These tests, which were carried out 
under perfectly fair conditions, clearly 
indicate the high stage of development 
which has now been reached by the inter. 
valve transformer. 
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Wireless Transmission of Pictures. 


On April 14th members of the Totten- 
ham Wireless Society will have an oppor- 
tunity of witnessing a demonstration of 
the wireless transmission and reception of 
pictures. The pictures will be trans- 
mitted from station 2DY at Winchmore 
Hill and received at the club-room, 10, 
Bruce Grove, by Mr. F. H. Haynes. All 
past members of the society are invited 
to this demonstration. 


‘weed 
Results with a Reinarts. 

Membere of the Croydon Wireless 
Society spent au interesting evening on 
March lth in trying out a two-valve 
short wave set modelled on the Reinarts 
principle, which had been made by two 
members of the society. Although only 
a small indoor aerial was used the resalts 
proved highly satisfactory, a number of 
foreign stations being logged on the low 
waveband. 

Hon. Secretary: Mr. H. T. P. Gee, 51 
and 52, Chancery Lane, W.C.2. 


oo0°0 


Warwick School Wireless Society. 
Througt the courtesy of the G.P.O. the 
Warwick School Wireless Society was 
last month permitted to visit G.B.R., 
Rugby, the party being conducted over 
the station by a member of the staff. 
The telegraphy plant was first seen in 
operation and the members were im- 
pressed by the gigantic scale on which 
the apparatus is constructed and by the 
elaborate safety arrangements. Several 
members are now winding coils to reach 
18,000 metres and intend to approach this 
wavelength cautiously to avoid sccident ! 
The society hopes shortly to arrange an 
“ American Night,” while a visit to 
Daventry is promised for next term. 
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PIONEERS OF WIRELESS. 


By ELLISON HAWKS, F.R.A S. 
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12.—J. B. Lindsay Patents First Wireless System. 


BOUT the same time that Morse was at work in 
America, James Bowman Lindsay was experiment- 
ing at Dundee. He also used the conductive pro- 

perties of water in the attempt to evolve a practical 
means of communication without wires. His system of 
wireless telegraphy combined the principles of Sommer- 
ing and Steinheil, using naked wires and ‘‘ earth bat- 
teries.” 

Lindsay was born on September 8th, 1799, at Car- 
myllie, a. little village in Forfarshire not far from J. M. 
Barrie’s ‘‘ Thrums.’’ He would certainly have followed 
his father’s occupation of farming had not his delicate 
constitution made this impossible. Instead, he was 
placed as a ‘‘ bot,” or learner, under the care of a focal 
hand-loom weaver. : 


The Weaver turns Scientist. 


In his early days he had showed a decided love for 
study, which his work at the loom did not interrupt. It 
is related that often the lad would be scen on his way to 
Arbroath with a web of cloth firmly strapped on his back 
and an open book in his hand After delivering his cloth 
and obtaining fresh material he returned to Carmyllie, 
reading his book in the same fashion. His studious 
nature at length persuaded his parents that they might 
make him something better than a weaver, and, with 
true Scottish self-denial, they . 
decided to limit their expenses 
so that James might have the 
privilege of a college training. 
They were able to send him to 
St. Andrew’s University, and 
here, notwithstanding the dis- 
advantages of self-education, 
he won for himself a distin- 
guished place, especially in 
mathematics and physical 
science. He matriculated in 
1821, when twenty-two years 
of age.. 

Following the ancient custom | 
of poor Scottish students, 
Lindsay spent the summer re- 
cess working. At first he fol- 
lowed his original trade as a 
hand-loom weaver, but in later 
years he took private pupils 
and was thus able to continue 
his own studies at the same 
time. In 1829 he was ap- 
pointed Lecturer in Science 
and Mathematics at the Watt 
Institution in Dundee 


J B. Lindsay 


Lindsay is described as having been a man of profound 
learning and untiring scientific research, who—had_ he 
been more practical, less diffident, and possessed of, 
greater worldly wisdom—would have gained for himself 
a good place amongst distinguished men. As it was, he 
remained little more than a mere abstraction, and went 
through life as a poor and modest schoolmaster. 


Suggests Communication with America. . 


Lindsay’s scientific discoveries attracted the notice of 
several eminent men of science, and his name was men- 
tioned to the Prime Minister, the Earl of Derby, who (in 
July, 1858) granted him an annual pension of £100 ‘‘ in 
recognition of his great learning and -extraordinary at- 
tainments.’’ This bounty enabled him to devote himself 
entirely to his literary and scientific pursuits. 

He studied the working of the electric telegraph as 
carly as 1830, some five years before the subject had 
advanced beyond a laboratory state. He does not appear 
to have gone very deeply into the subject until about 
1843, however, when he proposed to connect Britain and 
America by a single wire, using the “earth battery ” 
also. 

Nothing more was heard of Lindsay or his scheme 
until 1853, when he gave a lecture in Dundee on ‘“ Tele- 
graphic Communication.’ In the course of his remarks 

he said: ‘‘ The principle of 
_ submerged wires, such as those 

now used for telegraphic in- 
telligence between this country 
and Ireland and France, are 

no longer necessary. By a. 

peculiar arrangement of wires 

at the sides of rivers or seas, 
the electrical influence can be 
made to pass on through the 
water itself.” Lindsay suc- 
cessfully demonstrated the 
possibility of his suggestion on 
a small scale by means of a 
water trough. The lecture was 
repeated at Glasgow in the 
following August, and Lindsay 
became so convinced of the 
practicability of his plan that 

(on June 5th, 1854) he took 

out a patent for it. His 

specification explains that the 

‘“ invention consists of a mode 

of transmitting telegraphic 

messages by means of elec- 

tricity or magnetism through 

and across water without sub- 
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Pioneers of Wireless.— 
merged wires, the water being made available as the 
connecting and conducting medium. ”? 

The first public trials of Lindsay’s system was held in 
1854 across ‘Earl Grey Docks, Dundee, and later across 
the Tay at Glencarse, where the river is about 3-mile in 
width. We are told that Lindsay would station his 
friends on one side of the Tay, enjoining them to watch 
the galvanometer and note how the needle moved. He 
would then insert his plates in the water on their side 
of the river, and, crossing over to the opposite side, 
would make a few momentary contacts, reversing the con- 
nections a few times so as to produce right and left de- 
flections of the galvanometer needle. Then he would 
return and compare the deflections of the needle which 
they had noted with the order in which he had himself 
made the battery contacts, and, on finding them to 
_ correspond, he would be supremely happy. 


Sir Wm. Preece Examines Lindsay’s System. 


In 1854 Lindsay journeyed to London and brought his 
system of wireless telegraphy to the notice of the Elec- 
tric Telegraph Co. Sir (then Mr.) W. H. Preece, who 
later became chief engineer of the Post Office Tele- 
graphs, was deputed to report on the system. Curiously 
enough, Sir William was subsequently also called upon 
to examine Marconi’s system, and we are justified in 
assuming that, if no other good resulted from Lindsay’s 
work, it at least served to attract Sir William Preece’s 
attention and interest him in the subject. Experiments 
made in a special testing tank at Percy Wharf, on the 
Thames, showed that Lindsay’s plan was at least 
feasible. 

It was probably about this time that Lindsay heard 
that his ‘‘ great invention °’ was not new; that Morse 
had obtained similar results in America (as we have 
already seen) in 1824; and that Alexander Bain had also 


Anxious Time for Dutch Amateurs. 


We understand from several corre- 
spondents in Holland that the postal 
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tried (about the same time) a similar experiment on the 
Serpentine. 


Lindsay Signals Without Wires Across the Tay. 


In August, 1854, Lindsay conducted a further series 
of experiments at Portsmouth, and succeeded in trans 
mitting signals across the mill dam over a distance of 
about 500 yards He seems to have repeated these 
experiments whenever and wherever he had the oppor- 
tunity. His most elaborate test was across the River Tay, 
when he succeeded in signalling from Dundee to Wood- 
haven, where the river is nearly two miles in width. Ia 
September, 1859, he read a paper before the British Asso- 
ciation at Aberdeen on ‘‘ Telegraphing Without Wires,” 
and again carried out experiments across the River Dee. 

In July, 1860, he transmitted a current across the 
Tay, below the Earn, where the river is over a mile in 
width, and although he did not subsequently conduct any 
further public experiments in telegraphing without wires, 
Lindsay remained fully convinced of the soundness of 
his views, and was confident of their ultimate adoption 
until his death. 

Lindsay was never married, and after the death of his 
mother he lived alone in Union Street, Dundee, sur- 
rounded by his books and apparatus and wholly absorbed 
in his scientific studies. He spared no expense to secure 
the rarest books of antiquity, and often commis- 
sioned large purchases from booksellers in London and 
Paris. He had never been robust, and even the miser- 
able pittance that he earned as a tcacher was not ex- 
pended upon the nourishment he should have had. His 
passion for purchasing books and for acquiring the in- 
struments necessary for his researches led him to starve 
himself to such an extent that he stinted his body in 
order to satisfy his mind. When at last disease came 
upon him, he was not able to throw it off, and died on 
June roth, 1862, after five days’ illness. 


Mullard 0.150 valves, he transmitted 
gramophone record music to SMUYV, 
Sweden, which was reported as being 
received on two valves at R7 strength, 


authorities in that country are taking 
active steps to discover and suppress all 
unlicensed transmitting stations. A few 
licences have been granted to wireless 
societies and technical colleges, but indi- 


vidual experimenters have not been 
encouraged. A considerable number, 
however, have installed transmitting 


apparatus, and their call-signs have been 
distinguished by the initial figure “ O0.” 
The postal authorities are now proceeding 
against these amateurs and, until their 
position is officially recognised, they must 
be regarded as ‘‘ pirates.’ We under- 
stand that several “transgressors ’’ were 
traced owing to QSL cards being sent 
openly and that some well-known 
amateurs have had their sets confiscated 
in consequence Dutch transmitters, 
therefore, ask their foreign confrères to 
avoid correspondence which may bring 
trouble npon them. 
0000 


G 20C, Capt. Duncan Sinclair, ‘* Mor- 
ven,” Shepperton-on-Thames, continues 
working on 23 metres, but is unable to 
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obtain many answers. Some excellent 
tests have been conducted with various 
European stations, but, though several 
American stations have been heard at 
good strength on about 20 metres, no 
long-distance reports are yet to hand. 
G 20C is very anxious, for special 
reasons, to work with America, Canada 
and South Africa. Regular tests are 
made every Sunday at 10.00-10.30 G.M.T. 
(with NPC2), and during the afternoon 


from 14.00 G.M.T. onwards. Reports 
will be very welcome. 
0000 


Mr. J. W. Riddiongh (G 5S2), White 
Croft, Bare Lane. Morecambe, Lanes, has 
recently conducted several very successful 
tests on short-wave telephony. Using 


and on January 19th, with an input of 
244 watts, he worked O A4Z, the well- 
known South African amateur, Mr. J. 8. 
Streeter, of Capetown. Mr. Riddiough 
is now attempting telephony transmission 
to America. : 

0000 


Mr F. A. Sleath, Leamington Spa. asks 
us to state that he gave up the call-sign 
5HJ more than a year ago, but he still 
receiyes QSL cards which must be in- 
tended for the present owner of G 5HJ, 
Mr. N. A. Richardson, 68, Finchley Lane. 
Hendon, N.W.4. 


ooo0o0 
New Call Signs and Stations Identified. 


G 2APR.—S. C. Coleman, ‘ Waverley” 
Radio Club, Waverley Road, Small 
Heath, Birmingham. 

G 2BLM.--J. C. Martin, 94, Little 
Heath Road, Foleshill, Coventry (change 
of address). F 

G 2BRG.—S C. Coleman, ‘‘ Oakdene. 
86, Gladstone Road, Sparkbrook, Bir 


mingham. 
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LOSSES IN INDUCTANCE COILS. 


Some Deductions from the “ Low=Loss”’ Coil Tests. 
By S. BUTTERWORTH. 


HE results of the tests made on readers’ coils which 
have been published in recent numbers of The 
Wireless World are of great interest to the present 

writer, particularly as he has written a series of articles 
which is about to be published in Experimental Wircless 
dealing with the theoretical values of the losses in in- 
ductance coils. In these articles formule are established 
for estimating the copper losses in single-layer and multi- 
layer coils wound either with solid or stranded wire, and 
from these formulz rules are established to enable one 
to construct a coil to satisfy certain space and stray field 
conditions, and at the same time to have the least possible 
copper loss. 
Importance of Copper Losses. 

If these formula are to prove of any practical value 
it is necessary to show that they are capable of predicting 
the major portion of the measured losses which include 
not only the losses in the wire of the coil but also 
dielectric losses and losses due to neighbouring masses of 
metal such as the coil terminals The comparison is the 
more necessary since there seems to be a general impres- 
sion that the main losses are in the dielectric, and that 
the effect of spacing is to cause a reduction in the 
dielectric losses which more than balances the presumed 
increase in copper losses brought about by the reduction 
in diameter of the wire. This reasoning is unsound 
because of the assumption in regard to the nature of the 
variation of the copper loss. Theory shows that at. high 
frequencies as the diameter of the wire composing the 
turns of the coil is reduced (keeping the total winding 
section constant) the copper losses first diminish and 
afterwards increase so that there is only one spacing for 
minimum copper losses. The fact that a spaced coil has 
smaller losses than a closely wound coil is therefore no 
proof that dielectric losses are very important in induct- 
ance coils used at high frequencies. The only scientific 
method of determining the relative importance of the 
various losses is either to devise some method of 
measuring the copper losses separately or to calculate 
these losses and to compare the calculated losses with the 
total measured losses. It is not proposed to deal here 
with experimental methods of separating the losses, but 
the results obtained from the tests of readers’ coils will 
be employed to make a comparison with the calculated 
losses where this is possible. We take first the case of 
single-layer coils wound with solid wire. 


The Single-layer Formula. 
The formula for the A.C. resistance of a single layer 
coil of radius a, length b, wound with wire of diameter 
d so as to have a winding pitch ¢ is 


badia] 

in which F and G are tabulated quantities depending 
upon the diameter of the wire and upon the frequency. 

This formula is only accurate when the wire is well 

spaced and when the coil length does not exceed the coil 


diameter. As regards closely wound short coils, the 
formula tends to under-estimate the copper losses, particu- 
larly when the wire used is thick. This’ fact must be 
borne in mind in making the comparisons. 

We will take first the coil described and illustrated on 
p. 328 of the issue of The Wireless World for March 3rd. 
This coil is wound with 38 turns of bare No. 19 wire so 
as to have a mean diameter of sin. and a length of 
2din. The D.C. resistance of the wire is readily calcu- 
lated and is found to be 0.35 ohm. The diameter of 
the wire is 0.o4o0in., and the pitch of the winding (coil 
length divided by number of turns) is 0.0625in. Insert- 
ing these values in the formula we get 

Rac=0.35 (1+ F +1.70 G). 
Now F and G depend upon the diameter of the wire and 
upon the wavelength. For No. 19 wire the following 
values hold :— 


Wavelength 500 400 350 320 metres. 
F = 2.25 2.61 2.83 2.90 
Go = 1.37 1.54 1.66 1.75 


so that from the formula the copper portion of the resist- 
ance should be 
T.95 2 18 2.32 2.40 ohms. 


It has already been said, however, that the above formula 
is only approximate. If we use a more elaborate (but 
more accurate) formula we find for the corrected resist- 
ances 


2.28 2.56 2.73 2.82 ohms. 
The measured values at the same wavelengths are 
2.58 3:00 3.52 3.85 ohms. 


Correction for Self-capacity. 


The calculated values have, however, still to be cor- 
rected for self-capacity. The value of the self-capacity is 
not stated, but it 1s reasonable to expect a self-capacity of 
the order of 10 uF. for a coil of this type. 

Now the self-capacity introduces circulating cufrents in 
the coil, causing increased losses as these currents pass 
along the copper portions of their paths. Note that these 
losses occur even when the dielectric is perfect, and must 
be classed as copper losses. They are allowed for by 
multiplying the above calculated losses by C?/(C —c)?, in 
which C is the total capacity required for resonance, and 
c the self-capacity. Taking the given value for the in- 
ductance (170 wH.), the resonating capacities are 

415 266 204 170 puF., 
and the theoretical resistances on correction 
capacity now become 

2.40 2.77 3.01 3.18 ohms. 
Thus we have accounted for 93, 92, 86, and 83 per cent. 
of the measured losses at the four wavelengths. 

It is not proposed to attempt to analyse the residue, 
amounting in the worst case to 0.67 ohm. It may be 
remarked, however, that the measured inductance is 
rather low when compared with the theoretical value 
(216 #H.). A reduction in inductance accompanied by 
a corresponding slight increase in resistance may be 
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Losses in Induelance Coils.— 
. brought about by a short-circuited turn, but this defect 
is hardly likely to be presented in such a carefully 
designed coil.? 
The detailed analysis will not be carried out for the 
remaining single-layer coils, but will merely apply the 
simple formule. As in this coil the simple formula has 
given a ratio of calculated to measure} loss of 
2.18/3.00=0.73 at 400 metres, and the further correc- 


tions have brought this ratio up to 0.92, it will be 


assumed that æ ratio of 0.7 is sufficient to prove that the 
copper losses are overwhelmingly predominant in any 
other coil at this wavelength. 
The following table shows how this test is satisfied :— 
SINGLE-LAYER Cor.s at 400 METRES. 
Fitustrated Inductanee A.C. Res. A.C. Res. 


Coil. on Page aH, Obed. Caled. Ratio. 
] 241 140 6.3 3.6 0.57 
2 242 179 4.0 2.9 0.73 
3 242 130 2.8 2.3 0.82 
4 243 102 15 1.7 1.13 
5 243 180 3.8 2.8 0.74 
6 ` 295 122 3.3 2.4 0.73 


(No. 31) 

No coil has been omitted for which the data were com- 
plete or could be fairly certainly obtained from the 
photographie illustrations. ‘The low ratio for the first 
coif is readily accounted for. A glance at its illustration 
shows that the metal of the plug is situated right in the 
field of the coil ! 

The remaining coils are normal, with the exception of 
com 4. ‘Fhe data for this coil are rather unsatisfactory. 
‘Fhe number of turns is given as 42, but No. 16 D.C.€. 
wire cannot give 42 turns in the length of the coil, and 
as the number of turns as counted on the photograph 
and as deducted from the measured inductance is 40, 
this value has been used in estimating the theoretical re- 
sistance. Even then there is hardly room to accommo- 
date the insulated wire in the requisite space. A value 
for the D.C. resistance would have been very valuable 
for this case. 

Singlel-ayer Coils Wound with Litz. 


We now turn to the Prize coil, which is wound with 
Litz wire consisting of 2¢ strands of insulated wire of 
gauge 38. There are 56 turns, the mean coil diameter 
is 24¥in., and the winding length is 34in. 

The simple formula for a coil wound with stranded 
wire of the Litz type is 


Rec=Rac{r+F + (25 + 22TA) zug} 
0 (a 


& 


in which d, is the overall diamcter of the stranded wire,. 


n is the number of strands, d the diameter of an in- 
dividual strand, while F and G have the same meaning 
as before, but are found using the diameter of an in- 
dividual strand. The overall diameter of the wire is not 
stated, but, taking this as 1 mm. (the pitch is 1.42 mm.), 
the calculated and measured resistances are as follow :— 


Wavelength ....... 500 4m) 350 320 metres. 
Caled. Res........- 1.6 2.10 2.51 2.72 ohms, 
Obsd. Res. ....... 1.8 2.05 2.4 2.6 ma 


"A careful examination of this coil revealed that the pro 
bability of short-cirenited turns due to faulty insulation did 
€xist.—Eb. 
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It is seen that the calculated resistances have turned 
out, on the whale, slightly higher than the measured re- 
sistances, but, considering the doubt in regard to the 
overall diameter of the wire, the agreement is satisfac- 
tory. 

It may be, however, that the Litz wire used is an 
American product, m which case the specification of 35 
gauge is in the Americam wire gauge system.” This wire 
is equivalent to No. 42 in the British stardard wire 
gauge. Now this wilt make a considerable difference to 
the D.C. resistance, No. 38 S.W.G. giving o.61 ohm, 
and No. 42 S.W.G. giving 1.36 ohm. The increase in 
resistance with frequency, however, is much more rapid 
with the thicker wire, and it so happens that ever the 
broadeast range the 20/42 wire has a slightly less resist- 
ance than 20/38 wire, the values for 20/4z being 

r.7 ILỌ Zr 2.3 ohms. 

These are calculated using an overall diameter of wire 
of o.g mm. Judging by the spacing in the photograph 
of the coil, the assumption of A.W.G instead of S.W.G. 
is the more probable, and the calculated values allow 
room for self-capacity Corrections. 

However this may be, the double calculation has net 
been unprofitable, as it serves to emphasise the fact that, 
for any coil at a specified frequency, there, is a best dia- 
meter of strand to employ. In this coil the best dia- 
meter of strand is No. 40 S.W.G., which gives the 
following theoretical resistances :— 

1.4 1.6 1.8 2.0 ohms. 
allowing an overall diameter of 1 mm. These values 
could be improved still further by having a larger in- 
sulation space between the strands, the ideal insulation 
space being such that the turns may just be accommo- 
dated. 


Multilayer Coils. 


As regards the multilayer coils, it is clear that one 
cannot hope to provide a theoretical formula for every 
coil which it is possible to wind. The guiding principl¢ 
in constructing these coils appears to have been to attempt 
to obtain a considerable air space without haxing to pro- 
vide a frame upon which to support the wire. Hence 
the variety of tortuous windings which are empleved. 
The constructors appear to be striving for a more com- 
pact coil than a single-layer coil, which will have the 
same inductance and the same, or even a smaller, loss. 
The tests of all these multilayer coils has shown that this 
goal has not been achieved. If we compare the best of 
the multilayer coils tested with the single-layer coils, we 
see that they are equally bulky and have greater losses 
on the whole. Nor is this result confined to amateur 
coils. Tf the original constructors and exploiters of these 
types of coils had taken the trouble to compare their A.C. 
resistances with that ot a single-laver coil of, say, 3in. 
diameter anel fin. long, wound fairly closely with the 
requisite number of turns, they would have found that. 
bulk for bulk, the single-laver coil would give the lower 
resistance for anv coil intended to be used below about 
Goo metres. 

The above single-layer coil is clearly one which. could 
be made of the ‘“ plug in ”? variety. In addition, it re- 
quires fewer turns and less wire to produce the requisite 


? An examination of the coil proved this to be the case.—En. 
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Losses in Inductance Coils.— 

inductance. It may be coupled as closely as is usually 
necessary with other coils, and its stray field is equally 
small. Its only defect appears to be that it looks too 
simple to be a good seller! And yet not a single coil of 
this type was submitted for the competition. 

These remarks are only intended to apply to solid 
wire coils used for wavelengths less than, say, 600 
metres. Multilayer coils may profitably be used for 
Daventry or other long-wave stations The commercial 
coils for this wavelength are not well designed for low 
losses, the diameter of wire employed heing in general 
too great. The design of Daventry coils will be dealt 
with in the articles in Experimental Wireless. 

The only way in which the multilayer system may 
profitably be employed in coils intended for use below 
600 metres is by the employment of highly stranded Litz. 
Indiscriminate use of Litz, however, is liable to lead to 
disappointment, as it is impossible to decide intuitively on 
the correct gauge of wire to use for any given degree of 
stranding. 


Agreement of Theoretical and Experimental Results. 

As a result ot a study of the theoretical losscs in multi- 
layer coils, the writer has not only been able to show that 
the theoretical losses agree very closely with the measured 
losses in well-constructed coils, but has also been able to 
simplify the theory so that, by means of a chart and 
tables, the correct diameter of strand to employ for any 
frequency, inductance, and size of coil may rapidly 
be determined. This chart will be published in 
Experimental Wireless. F 6% 

The thearetical formula for solid wire multilayer coils 
having a straight winding is as follows :— 
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KN ' 
Rae=Raf 1 +F + ( *)6 } 


in which K is a factor depending on the ratio of winding 


length to overall diameter of coil and on the ratio of 


winding depth of overall diameter, D is the overall dia- 
meter, and N the number of turns. The other symbols 
have the same meaning as in ‘the case of single-layer 
coils. The formula for stranded wire coils 1S slightly 
more complicated. 

By means of this formula the following comparisons 
have been made between the measured and calculated 
resistances in the case of the better of the readers’ coils 
illustrated in the issue of February 24th. 


Coil No. A.C. Resistance A.C. Resistance 
Obsd, Caled. 
17 2.7 2.67 
23 1.9 1.7 
36 1.9 1.85 
40) 1.] 1.2 


Considering the approximations that have had to be 
made in estimating the general dimensions, these com- 
parisons are very satisfactory 

In conclusion, we give the specification of a 200 micro- 
henry coil, which while being reasonably compact, should 
be even better than the Prize coil. 

Single-layer coil, 44 turns of 27/42 S.W.G. wire, each 
strand S.S.C. Coil diameter, gin. Coil length, zin. 

THEORETICAL RESISTANCES. 
1.44 ohms at 500 metres, or 7.2 ohms per millihenry. 
1.63 a 400 j 8.1 m » s 


1.80 pe 350 p. 9.0 ” . a9 
2.05 ï 300 i 10.2 9 ” ” 


It would be interesting to see how these values com- 
pare with the measured values. 


SIR ARTHUR STANLEY, C.B.E., M.V.O., C.B. 


N anv movement so important as broadcasting has 

proved itself to be since its inception in this country 

a few years ago, progress is only achieved through 
the co-operation of many brains, each contributing to 
different branches of development. Because broadcasting 
is a technical science, we may sometimes be led to assume 
that the success and progress achieved is entirely due to 
those workers whose activities are strictly confined to the 
technical sphere. This, however, is by no means the 
ease, and, whilst we owe much to the inventor and profes- 
sional engineer, we are equally indebted to those whose 
organising ability and other qualities of leadership have 
been productive of results which, without such organisa- 
tion, could never have been achieved. 

In the issue of The Wireless World of last week we 
published a supplement entitled “ The Listener,” which 
constitutes the journal of the Wireless League, the 
national organisation of listeners. The League is ander 
the able chairmanship of Sir Arthur Stanley, G.B.F., a 
portrait of whom we reproduce as a supplement to this 
issue. The Wireless League was brought into existence 
through the efforts of The. Daily Express, because it was 
realised that the necessity existed for some body +o be 
established which could express the wishes of listeners 
as one voice. Having launched the League, it was neces- 
sary to find someone who could be capable of directing 


the policy and destinies of the organisation as an inde- 
pendent body, and this became necessary as soon as the 
Wireless League had attained sufficient numerical strength 
and importance to stand on its own. 

Sir Arthur Stanley is, comparatively, a new arrival in 
the field of broadcasting, but his ability to grasp the situa. 
tion and foresee the possibilities which broadcasting had 
opened up was amply demonstrated in the evidence which 
he prepared and submitted personally on behalf of the 
Wireless League before the Broadcasting Committee of 
Enquiry recently. Sir Arthur Stanley’s past work and ex- 
perience in the direction of big organisations make him 
ideally fitted to direct the policy of an organisation of 
such national importance as the Wireless League promises 
to become. 

During the period of the Great War he undertook the 
chairmanship of the Joint Committee of the British Re! 
Cross and the Order of St. John, and was responsible 
for looking after the twenty-two million pounds raised by 
those organisations during the war. He still acts in the 
capacity of chairman of this organisation, whilst, in 
addition, he is closely associated with the great motoring 
bodies in this country, and is chairman of the Royal 
Automobile Club. He is also treasurer of St. Thontas’s 
Hospital, president of the Hospitals Association and is 
closely connected with many other bodies and societies. 
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A Review of the Latest Products of the Manufacturers. 


C.E. PRECISION RHEOSTAT. 

The design of variable filament rheo- 
stats has to some extent become stan- 
dardised, and one looks essentially for 
smooth, reliable contact between the 
resistance wire and the moving arm, and 
also for a scale, knob and pointer of 
attractive appearance. These; require- 
ments are to be found in the C.E. Pre- 


The C.E. Precision rheostat, which is 
fitted with an attractive engraved and 
and silvered dial. 


cision rheostats and potentiometers 
manufactured by C. Ede and Co., By- 
fleet, Surrey. The operating knob has a 
clean polished Trolite moulding, while 
the dial, being engraved in silver, un- 
doubtedly adds to the attractive appear- 
ance of an instrument panel. The one- 
hole fixing which is adopted in the 
mounting of the rheostat also secures the 
dial. The resistance wire is wound on a 
fibre former and mounted so that it does 
not come into contact with the under- 
face of the panel, and thus any undue 
heating that may accidentally occur will 
not result in burning the ebonite. Rheo- 
stats are obtainable in resistance values 
of 15 to 20 ohms or in similar form but 
wound as a potentiometer to a resistance 
of 300 ohms. 
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COSMOS GRID CONDENSER AN 
LEAK. l 


Included in the range of components 
manufactured by Metro-Vick Supplies, 
Ltd., 4, Central Buildings, Westminster, 
London, S.W.1, is the Permacon com- 
bined grid condenser and leak. The con- 
denser, which is of the mica dielectric 
type, is held between two insulating 
plates securely clamped together by a 
clip of moderately thick metal. The Teak 
igs of standard pattern and can be inter- 
changed with resistances of other manu- 
facture. 

On test the values of both condenser 


A 34 


aud leak were found to tally with the 
stated values within close limits. 

The combined condenser and leak is of 
exceptionally light construction, so that 


The Cosmos Permacon grid condenser 
and leak. y 

it can be carried on the instrument 
wiring, though an attachment to the in- 
strument panel may be effected by means 


Permacon fixed capacity. condenser 


suitable for attaching to instrument 
wiring or mounting under terminals. 


of screws, for which two holes are 


provided. 
Fixed eapacity condensers are also 
obtainable of somewhat similar build. 
- 9000 


“BLACKADDA”’ CONSTRUCTIONAL 
SETS 


To facilitate the making up of re- 
ceiving sets embodying various com- 
ponents and circuit systems, the Black- 
adda Radio Co., Ltd., 48, Sadler Gate, 
Derby, have produced a nove] system. 

In brief, the Blackadda system makes 
use of panels carrying a large number of 
holes so that components can be secured 
at any convenient position, the fixing 
screws being suitably spaced to engage 
in the holes. The fixing screws are in 
most instances the terminal points of the 


component, so that wiring up can be 
carried out beneath the panel, the screw 
heads and wiring being lifted from the 
surface of the table by means of fom 
short screw-in legs. The principal ment 
of the system is the ease with which sets 


can be built up, for by following the in- 


structional pamphlets the securing of the 
components is easily -accamplished, and 


An easily constructed crystal set making 


use of variometer tuning, constructed is 
accordance with the Blackadda service 
`. ` sheet No Ł. . 


the wiring up, normally a diffieult job, is 
shown in a form which can be readily 


- followed and understood. 


Every hole carries an identification 


number, and the instructions indicate the 


position of components by reference to 
these numbers. As the numbers appear 
on both sides of the panel wiring up $ 
carried out from the instructions by luk- 
ing together points of which the numbers 
are given. : 

Instructions for making various sets 
are supplied in the form of service sheets, 
and are published in loose leaf form with 
complete information of parts required, 
prices, and wiring diagrams. 
i ooo 

In connection with the deseription ci 
the variable condenser manufactured by 
the French firm of L. Hamm, wh 
appeared on page 416 of the issue of 
Mareh 17th, the manufacturers point out 
that the reduction gear movement with 
its flexible coupling is supplied a: å 
separate component apart fram the var- 
able condenser which they manufacture. 
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SAVOY HILL TOPICALITIES. 


The Broadcasting Committee. 
Although it has been announced in the 
House of Commons that no statement will 


be made respecting the report of the 


Broadcasting Committee, 1925, which 
was recently presented to the Postmaster 
General, it is believed that the Commit- 
tees recommendations will be accepted 
practically as they stand, and the pro- 
posed Broadcasting Commission will be 
appointed in the early summer in order 
to form a sort of Shadow Cabinet during 
the remaining few months of the exist- 
ence of the British Broadcasting Com- 
pany. 
0000 
All Serene. l 
It is surprising that the inquest on the 
B.B.C. has caused no perturbation at 
Savoy Hill. Even now the work ıs pro- 
ceeding as if nothing unusual had hap- 
pened, or was likely to happen. The only 
fact that seems to influence the officers 


By OUR SPECIAL CORRESPONDENT. 


of the Company is that they must “keep 
on keeping on ” with the job. As one of 
the highest officials said: “ Whatever 
happens, we are strong in the faith of a 
work well done, and posterity will be able 
to judge with what success we prepared 
the foundations for future building.” 


0000 
A New Broadcast Item. 

The advent of the child, who is to make 
her appearance in the programme once a 
week, commencing on April 12th, will be 
au innovation to broadcasting. This 
cnfent prodigue of the ether will be of 
the type with which most listeners are 
familiar, the type that is often in trouble, 
generally wanting something, invariably 
misunderstood. Mrs. Florence A. Kil- 
patrick, one of the best-known creators of 
child character in fiction, is responsible 
for the sketches that have been prepared 
for broadcast, and in them she makes the 
child live while she has cleverly avoided 
precociousness. 
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WIRELESS IN SCHOOL. 
are constructing a four-valve set for recel 


photograph shows a busy group at work. 


The eg a peal pupils of one of the Norwich Council Schools 
ng t 


e B.B.C. educational transmissions. The 
Observe the *“'school-constructed ” loud- 


speaker on the right. 


Summer Programmes. 

To meet the convenience of listeners 
who take open-air exercise during the 
summer months until darkness sets in, the 
programmes are to be altered in the tim- 
ing. The two main portions will be given 
from 8.0 to 9.30 p.m. and from 10.0 to 
11.0 p.m. The second general news bulle- 
tin will be broadcast at 9.30 p.m. Dance 
bands will play as usual from 10.30 to 
midnight three times a week. The 
changes will be made in the week begin- 
ning April 25th. 


0000 
Oscillation. 

The oscillation nuisance calls for urgent 
action, not only in tracking down offen- 
ders, but also in securing some alleviation 
of the trouble; but I doubt if the matter 
has yet been tackled in the right way. The 


calling of the names of towns where the 


trouble is habitual ever the Daventry 
aerial has, I am told, proved useful in 
some cases, as a listener here and there 
has written to Savoy Hill asking for in- 
formation as to how to stop his set from 
oscillating. There is a feeling in some 
quarters that, in the absence of any dras- 
tic action on the part of the Post Office, 
an improvement is not to be Jooked for 
until the new scheme of higher power is 
operating. But this, after all, will be 
merely to relieve the disease, very much 
in the same way as super-power relieves 
fading. It is not a cure. 
o000 


On the Trail. 


Some curious adventures have befallen 
listeners who are out to help in putting a 
stop to oscillation in their own districts. 
In one case an amateur detective’s investi- 
gations involved the use of a step-ladder 
to enable him to peep over a neighbour's 
garden wall. What he saw inside the 
house and the sequel to the adventure is 
now enshrined in the private records of 
the B.B.C. 


0000 


Three Sets: One Aerial. 


A listener on Daventry at Berne reports 
reception of the high-power station on 
three crystal sets in one house, on one 
aerial. The aerial is thrown loosely over 
the roof and consists of electron wire. The 
middle set only is earthed and all three 
sets receive 5XX at good strength. 
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ZLO’: Studios. 
Although five studios are now in use 
at Savoy Hill, the need for additional 


studio facilities is becoming more and | 


more apparent, chiefly to avoid pauses 


and delays in the programmes, but also 7 


to enable new experiments in acoustics 
to be undertaken. There are marked 
differences in the transmissions from the 
studios and those from outside sources, 
such as the Grand Hotel, Eastbourne, 
the Hotəl Victoria, and the Piccadilly 
Hotel. 
@ooo 


The Echo Problem. 


The matter is being constantly in- 
vestigated by the engineers, and the 
development indicated in these columns 
last week, when the new scheme of music 
control was outlined, is an indication of 
the lines upon which Savoy Hill is work- 
ing. It is hoped in the near future to 
give listeners some happy medium be- 
tween the obtrusive echo of the outside 
broadcast and a too marked utilisation 
of damping effects. 

o000 


Lord Reading. 

Lord Reading, on his return from his 
successful ten years of office as Viceroy 
of India, is to be entertained at dinner 
by the Pilgrim's Club on April 28th. 
Some. of the speeches will be broadcast. 

0000 


A Boxing Match by Wireless. 

While the broadcasting of a boxing 
contest has met with criticism in certain 
quarters, the B.B.C. feels that by in- 
cluding such a transmission in its pro- 
grammes it is satisfying a general desire 
on the part of the public to know more 
of their popular heroes and of what goes 
on in a sphere with which the listener 
generally is unfamiliar. In this there is 
nothing exceptionable, Broadcasting does 
not set up a limited standard of interest ; 
its functions must comprise the covering 
of interests of every kind, from prize- 
fighting, the cinema and horse racing to 
1eligious addresses and the Budget 
speech. Its appetite is insatiable, and in 


course of time, when this fact and tho. 


value of the medium come to be realised, 
obstruction will cease to have any 
influence. 


Military Tattoos. 

In response to inquiries from listeners, 
it may be recalled that the Military Fat- 
too from Wellington Barracks, London, 
was broadcast last summer; but it would 
be contrary to King’s Regulations to 
broadcast the drilling of recruits, as sug- 
gested. Moreover, apart from the ques- 
tion of King’s Regulations, the B.B.C. 
would have no opportunity of carrying out 
the highly desirable task of censoring the 
commands and comments of the drill 
sergeant ! 


ooc 0 
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Changing the Guard. 

While such a broadcast cannot, there- 
fore, be undertaken, efforts may be made 
to obtuin permission to broadcast the 
changing of the guard at one of the royal 
palaces. Broadcasts of military activities 
are always popular, judging by the corre- 
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FUTURE FEATURES. 


Sunday, April 4th. 
Lonpon.—Isolde Menges, solo vio- 
lin; First Part of Dream Eoem 
Play by R. E. Jeffrey, ‘ Twixt 
Dark and Dawn.” 
ABERDEEN.—Dedication and Pre- 
sentation of Colours, Aberdeen 
Battalion Boys’ Brigade, 
Music Hall, Aberdeen. 


Monday, April 5th. 


: Lonpon. — 7.25 p.m., Series. 
; Brahms, interpreted by Laffitte. 
; Band of H.M. Royal Air Force. 
: MANCHESTER.—Choral, Vocal and 


Instrumental Music. 


Tuesday, April 6th. 
Lonpon.—The Premier English 
Concertina Band conducted by 
Percy E. Gayer. “Loyalty,” 
a one-act play by H. E. Bates. 
Daventry.—Symphony Concert. 
Choruses from ‘‘ The Messiah ” : 
(Handel) sung by the Dodding- ; 
: ton Choral Society. : 
: ,Carntry.—Fred Spencer (““ Mrs. : 
’Arris ”’) l A 
GLrascow.— Music and Humour. ć : 
NEWCASTLE.— Light Orchestral Con- 
cert. An Hour of Variety. 
Wednesday, April 7th. 
Lonpon.—Chamber Music by the 
Philharmonic Trio. 
BremincHam.—Grand Opera and 


Light Opera. 7 


Carpirr.—Bristol 

Glee Singers. 
Thursday, April 8th. 

Lonpon.—Special Concert by the 
Bournemouth Municipal Or- 
chestra conducted by Dame 
Ethel Smythe, Sir Herbert 
Brewer, and Sir Dan Godfrey, 
with Solomon (Solo Pianoforte), 
relayed from the Winter Gar- 

. dens, Bournemouth. 

BrrminacHamM.—British Composers. 
Russian Composers. 

Betrast —- Hunting Programme. 
Pantomime, ‘‘ The Babes in the 
Wood.” l 
= Friday, April 9th. 

Loxpon.—Concert by the prize- 
winning Soloists in the G.W.R. 
Music Festival, including 
Songs, and a Public Speaking 
Competition, S.B. from Bir- 
mingham. 

BirmincHam.—G.W.R. Concert, in- 
cluding Public Speaking Con- 
test. 

GLascow.—Some Songs and a Fan- 
tasy. Station Repertory Com- 
pany in ‘The Heart of a 
Clown.” 

NewcastLe.—A Request Night. 
Saturday, April 10th. 
Lonpon.—Sea Shanties sung by 
John Goss, baritone, and the 
Cathedral Male Voice Quartet. 

Bovurnemoutn. — “The Holiday 
Spirit.” : 

NewcastLe.—Fred Spencer (“ Mrs. |: 
'Arris °}. The Station Or- 
chestra. Third Edition of 
“ Listening Time.” 


Night—Bristol 
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: | Guards (1857). 
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spondence received at Savoy Hill, end 


: - listeners may be interested to know that 


the Aldershot Searchlight Tatton will be 
done again this year—on June 15th. 


ocoo 
Regimental! Histories. 

A further series of incidents from 
regimental histories of the British Army 
are to be given in the London programme 
on April 24th. Those so far arranged are 
connected with the Royal Fusiliers (1854), 
the Border Regiment (1811), the Gordon 
Highlanders (1794) and the Grenadier 
Other actions associated 
with the history of the Life Guards and 
the Royal Artillery will also be heard in 
this programme. All the incidents will 
be interpreted by chosen players, assisted 
by a detachment from the 91st Brigade 
Royal Artillery, the 2LO Military Band 
and the Wireless Choir. 

0 a00 
Reviving Old Favourites. 

Not all revivals of the music-hall sougs 
of thirty years ago are successful ; but Mr. 
Leslie Stuart’s feature on the West End 
stage at the moment is proving one of 
the best “ draws ” in these days of some- 
what jaded tastes. Critics who believed 
that the songs of the well-known writer 
of the music of ‘‘ Florodora’’ and other 
old-time favourites would have no appeal 
for a public whose chief food is jazz have 
been proved wrong; and listeners will 
know the reason why when a recital of 
these songs is broadcast on April 7th. Mr. 
Frank Wood (tenor) and Mr. George 
Pizzy (baritone) will be the singers. 

0000 


Chez Fysher. 

A cabaret performance by the Chez 
Fysher company will be broadcast from 
2LQ on April 10th under the personal 
direction of M. Fysher. This is one of 
the original cabaret entertainments, and 
has come from Paris to fulfil a few Lon- 
don engagements, 

0000 


The Crystal Palace. 

Broadcasts in the past from the Crystal 
Palace have not been good; bat the 
National Union of School Orchestras is an 
event of sufficient importance not to be 
overlooked by the microphone. On June 
13th, therefore, when the National Unica 
holds its annual concert at the Palace, 
a half-hour’s excerpt will be relaved to 
eLO. 

0000 


A Versatile Actor. 

On April 3rd Mr. R. A. Roberts » 
appearing before the microphone in his 
own sketch dealing with the highwayman 
Dick Turpin. This will be a broadcast 
version of the play in which Mr. Roberts 
has thrilled audiences hundreds af times, 
playing every part himself, with oaly 
seconds for complete changes. He has 
a remarkable range of voice, and it_is 
thought that even through the mi 
he will be able to give each of hia 
ters an individual existence. Mr. Roberts 
has himself specially re-written _ his 
famous sketch for the purposes of broed 
cast transmission. | 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence sbould be addressed to the Editor, “ The Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by tke writer's name and address. 


LIGATSHIP TELEPHONY. 


Sir,—With reference to the enquiry made by Mr. Ronald C. 
Horsnell in to-day’s Wireless World, he may be interested to 
know that the lightships work on 230 metres with a power of 
100 watts. The “Alert” is a Trinity Service steamship, while 
“The Walton,” which should read ‘‘ Walton-on-Naze,’’ is the 
shore station for the more northerly situated lightships. 

I have seen most of the sets, and they are wonderfully effi- 
cient, Seing worked by the normal staff of the lightship. 

Felixstowe E. CORK. 

Sir,—It may interest Mr. Horsnell to know that several of 
the lightships are received here on a one-valve set using re- 
action. I myself use a loose coupled ‘‘ Aperiodic '’ aerial, but 
He much easier to use a direct coupled tuner with series con- 
enser. 

Among the stations I have received here is the ‘‘ Shipwash,”’ 
which is off the Suffolk coast. The “ Alert,” which Mr. Hors- 
nell mentions, I believe to be the relief boat, and I also think 
Walton is a land station. 

The conversations between the operators are most entertain- 
ing, in particular during storms. About 10.30 p.m. is a good 
time to listen. 

A 40 or 30 turn coil would do for the A.T.I. when used with 
a series condenser, though I think a 50 would do with a variable 
condenser of 0.0003 mfd. and a short aerial. 

St. Leonards-on-Sea. H. McCALL. 


BROADCASTING UNDER STATE CONTROL. 


8ir,—In your editorial in The Wireless World of March 17th 
commenting on the findings of the Broadcasting Committee’s 
report, you support the theory that broadcasting in this country 
as grown tc be too big a thing to be under the control of a 
private company. At the same time, you admit that the present 
company has done exceedingly good work during its existence. 
ould it not be better to wait until we have some evidence 
that the job of providing listeners with the programmes which 
they require has become too much for the B.B.C. before scrap- 
ping that company in favour of a government controlled 
ern of unknown efficiency ? Po 
n some quarters it seems to be taken for granted that the 
findings of the Committee are to the liking of the public. Per- 
sonally I very much doubt this view. I for one look with very 
grave concern’ at the prospect of my programmes being 
provided by a Government department. 
Chester. J. H. 8. JONES. 
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EXPERIMENTERS AND THE PUBLIC. 


Sir,—With reference to the two letters published under the 
heading ‘‘Experimenters and the Public,” in your issue of 
March 17th, it appears that perhaps there is a misunderstand- 
ing between Mr. Railton and Mr. Maurice Child. 

Here in North Wales, on any Sunday morning, or evening 
between six and eight o'clock, it is possible to hear numerous 
amateur transmitters on wavelengths which vary tremendously, 
Some certainly not above 350 metres, others not much below 

metres, and anywhere in between these limits. They trans- 


e 


mit, as a rule, very poor telephony, and roughly the usual 
procedure is a call-up of one or several transmitting acquaint- 
ances with a request for reports on a ‘‘test’’ transmission, 
almost invartably a gramophone record, and usually ‘‘ jazz ” 
dance music, which follows. Then *‘over and listening-in for 
reports.” One of the others then starts up, generally on a con- 
siderably different wavelength, and gives a report to the effect 
that the transmission was stronger or weaker than usual, the 
modulation better or worse than usual, or that the wavelength 
was unsteady, etc Then this transmitter has his turn at the 
gramophone, and so it goes on. I offer no opinion on this 
matter, but simply state what I have heard on dozens of 
Sundays. There is no doubt that the transmissions do some- 
times interfere with attempts to receive Continental stations, 
even here. It must be very much worse in the vicinity of 
Liverpool, Manchester, and other towns, in or near which these 
transmissions originate, and it seems probable that they are 
causing the interference of which Mr. Railton complains, and 
not those on 150-200 metres to which Mr. Maurice Child refers. 
In this connection I should like to state also that on two 
Sunday evenings recently an ‘‘ amateur ” transmitter was work- 
ing telephony on a wavelength between 300 and 500 metres, 
the transmission consisting of gramophone records, one after 
another, without apparently any change-over to reception. Each 
record was preceded by ‘This is (here followed the call sign, 
together with the full name of a firm of manufacturers or 
dealers in wireless apparatus, and the town in which it carries 
on its busines~), please stand by for the next test, which will 
be number so-and-so.” 1 heard tests Nos. 28-52 inclusive on 
one occasion, and something about the same on another Sunday. 
Before closing down prior to the evening B.B.C. transmissions 
I should think they would have time to get in forty or fifty 
records and announcements. Again, I offer no opinion as to 
the real purpose of these *“ tests,” but- merely give the facts. 
Llandudno Junction, S.O. J. H. S. FILDES. 


Sir, —I wish to heartily endorse Mr. Railton’s views as given 
in his letter reproduced in the March 17th issue of The Wire- 
lesa World. On more than one occasion I have been on the 
point of writing to the P.M.G. to suggest that amatear trans- 
mitters should be compelled to close down after 5 p.m. on 
Sunday, except those transmitting on or below 200 metres. 

The Manchester district is blessed with a number of trans- 
mitters who work on 350-450 metres and blot out a large number 
of Continental stations each Sunday evening with their screech- 
ing gramophones, to say nothing of heterodyning with one 
another. 

As an illustration of the above, on Sunday last a certain trans- 
mitter with a horrible note was complaining bitterly that he 
could not hear his friend, another transmitter, owing to someone 
continuously oscillating. Finally, he made the following 
remarks :—‘* It’s no use old man, I cannot get you clearly owing 
to the continuous oscillation. It 1s your next door but one 
neighbour. He is wearing horn-rimmed glasses and has a piece 
of ‘Spearmint stuck in his tooth, ete.” 

This * ham ” was right on top of a Continental station giving 
a very fine and strong beat note whenever he crashed in. Need- 
less to say, he had to repeat his message as his friend was 
evidently unable to pick him up at the first attempt. 
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With reference to Mr. Child's remarks, I have, I dare say, 
spent almost as much on wireless components in experimental 
recaiving as he has on his transmitting, without causing the 


same disturbance in the ether. 
ARTHUR F. WILLIAMS. 
Timperley, nr. Manchester. 


aem oe 


Sir,—It appears to me that Mr. C. W. Railton is taking a 
very bigoted view ot the subject. You will note that he 
‘* supposes ” there are only a few thousand amateur transmitters 
. scattered up and down the country; he obviously does not even 
know the actual number of licensed transmitters working on 
their experiments. He states that the transmissions are 
exasperating to a ‘‘ aufering public,” of which he is a member; 
well, the cure for his suffering is clearly indicated. Why not 
cease from listening to the annoyance? 

Also, are the activities of such men as 20D, 2SZ, 2GM, 217Z, 
etc., etc., to suffer further restrictions for the -sake of BCLs 
who think they are not having their money’s worth unless they 
can listen to the broadcasting all day and night? To me the 
most amusing part is that, as Mr. Child points out, Mr. Rail- 
ton’s apparatus is so unselective that even in Cheshire he 
cannot cut out a few 200 metre amateurs working with the 
enormous power of 10 watts. HERBERT J. SHERRY. 

West Ealing. i 


' Sir,—While feeling slightly amused at the letter from Mr. 
Railton, we feel we cannot let such an example of unwarranted 
selfishness pass without some comment from ourselves. 


The following extracts are from two letters received by one 


of us on the subject of amateur transmission interfering with 
broadcasting :— 

“ You were transmitting on a wavelength ranging from Glas- 
gow down to Hamburg.” 

Our reply to this elicited the following startling announce- 
ments :— ` 

“My statement was that you were on wavelencths ranging 
from Hambnre to Glasgow, and this I maintain. My receiving 
set is the latest American Superhet, which, with the loop I 
was using at the time, barely goes down to 250 metres.” 

These statements from a man living 200 yards from the 8-watt 
station in question merely shows the extent of his knowledge. 

The wavelength of the station causing the correspondence 
has never exceeded 160 metres, moasured by a wavemeter cali- 
brated against an N.P.L. Standard. 

l L. J. FUT.LER (6LB). 

J. W. MATHEWS 


(6LI). 
R. P. HANKEY 


(5ZG). 
Wanstead, Essex. 


TRANSMISSION BY MAGNETOPHONE METHOD 


Sir, —I recently lent a ‘‘Mellovox ” loud-speaker to a friend of 
mine who live? one hundred yards away. The loud-speaker was 
attached to my receiver with one hundred yards of fiex. The 
same evening, afier Daventry had closed down, I heard faint 
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voices in my own loud-speaker, and gathered from the conversa- 
tion that they were the voices of my friends down the street. 

So forthwith I connected the flex from my friend’s house to 
the L.F. side 3f my receiver and, to my astonishment, I received 
their voices with just as true reproduction as I get from broad- 
casting stations. I have since heard them playing the piano 
and othe: inst.uments with the same success. If any of your 
readers find it difficult to send out good speech and music with 
a carbon microphone it would be worth their while to try this. 

Creetoun, N.B G. L RUSHTON. 

[Many amatenrs are asing this magnetophone system in place 
of the usual form of carbon microphone.—E».} 


THE AMATEUR AND MORSE. 


Sir,—The fault of gramophone records, as recommended by 
Mr. Adshead in your issue of March 10th, is that after a certain 
number of runs they are learnt by heart. Years ago there was 
advertised in your columns a self-instructor which te a great 
extent eliminated this fault. It was a really clever invention, 
but somewhat expensive, and it was marred by inattention to 
constructional details. In common with the gramophone, it 
had the fault that alteration of the speed altered the pitch of 
the note, which was rather low at best. This could, I think, 
have been remedied. . S. F. W. 

Berwickshire. 


H.F. RESISTANCE OF COILS. 


Sir,—In the issue of Wireless Weekly * for March 1Cth there 
appeared a most interesting letter relating to the H.F. resist- 
ance of coils hy Mr. C. 8. Endersby. He quoted the results of 
tests made by him in regard to six different coils, His results, 
which hold for a wavelength of 400 metres, are given below. 
together with results on similar coils at the same wavelength 
and published in Vhe Wireless World on February 17th. 

The H A World. Mr. Endersby. 


uduct- Induct- 
Coil No. Wire Gauge. ance. HF. Res. Wire Gauge ance. T. Rea 

1 16 D.S.C. 130 mics. 3.8 22 D.C.C 130 mics. 3.8 
2 16 D.C.C, 102 i 1.5 16 D.C. 102 å 1.5 
3 Litz. 14l SO, 2 Litz. 14i a 2 

4 20 D.CC. 253 n 16.2 — 253 a 16.2 
5 20 DCC. 128 „ 5.8 -~ 128 n 5.8 
6 30 enamel. 140 . 6.3 30 enamel. 140 .. 6.3 


You will agree with me that the accuracy with which H.F. 
measurements can now be carried out is very remarkable ! 

I have forwarded a letter relating to the same matter to the 
Editor of Wireless Weekly for publication. 

While on the subject of low-loss coils, I should hke to con- 
gratulate Gambrell Bros., Ltd., on their coarage in publishing 
the H.F, resistance of their series of coils in their advertisement 
in your issue of March 17th. There is, however, one unfortun- 
ate omission in their table. The wavelengths for which the 
H.F. resistances hold is not stated. Until this is stated the 
propective purchaser has not got the full data upon which to 
judge the coil. S. BUTTERWORTH. 

Admiralty Research Laboratory, Teddington, 

* A journal published by the Radio Press, Ltd. 


“The Radio Mail.” 


The principal feature in the seventh 
number of this attractive little periodical, 
published by A. U. Cossor, Ltd., is a 
detailed description of a short wave 
receiver of extremely sx~wmple design, in 
which special attention has been given 
to the avoidance of capacity effects. The 
same issue includes an interesting con- 
tribution describing the pumping and 
capping of valves in the Cossor factory. 

0000 


Electric Saw for Portable Work. 

A new electric sawbench, easily capable 
of cutting ebonite, erinoid, fibre, ply- 
wood, and light gange metals, is being 
produced by the B.E.N Patents, Ltd., 
100, Victoria Street, London, S.W.1. 
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Known as the U.L.A. electric sawbench, 
it is designed to allow the table to be 
lifted clear of the motor by simply un- 
screwing two nuts, so that the tool can 
be used for portable work such as clean- 
ing and polishing. 
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Municipal Trading Protest. 


A protest against the practice of certain 
municipal authorit#s in selling wireless 
apparatus in their electrical showrooms 
is contained in two booklets which we 


have received from the Electrical Con- 
tractors’ Association (Ineorp.), 15, Savoy 
Street, Strand, W.C.2. 

‘It is grossly unfair, ’ says the writer. 
‘‘that capital raised on the security of 
municipal rates should be used in direct 
competition with ratepaying traders.” 
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Airmax Agents In London. 

The well-known ‘* Airmax ” coils are 
now obtainable in London from A. F. 
Bulgin and Co., 9-11, Cursitor Street, 
Chancery Lane, E.C.4, who have been 
appointed sole London agents by the 
manufacturers, Messrs. Cooke and 
Stevenson, of Sheffield. 

A number of price reductions arè 
announced. 


MARCA 31:81, 1920. 


The Wireless World } 
Information Department | 
Conducts a Free Service 
of Replies to Readers’ 

Queries. 


Operating Valve Filaments from D.C 
Mains. 


. have a four-valve set, using two bright 
emitters and two D.E.5 valves, and 
wish to obtain L.T. from my 240 volts 
D.C. mains. How can I determine 
the correct lamp reststance to use 'n 
series with the mains and D.T. ter- 
minale of the set? H.J M. 

This problem resolves itself into very 
simple juggling with Ohms law. The 


$ voltage 240 and the current amperes are 


known, taking the consumption of a bright 
emitter and a D.E.5 as 0.75 amp. and 
9.25 amp. respectively. Therefore, from the 


formula r TE we find that a resist- 
ince of 120 ohms is called for. A negli- 
gible proportion of this (about 2.5 ohms) 
is supplied by the valv filaments. Now 


_the resistance of eight 240-volt 60-watt 
lamps in parallel ıs 120 ohms approxim- 
3 2 


40 
ately, because 1 =~ = 499 =2 amps. where 
Wapower in watts and R=y=<s0 =120 
=power in watts an =G= 7807 

ohms. Provided that these lamps are 
¿iso in use for different parts of the house 
for lighting purposes, at the same time 
that the set s in use, we have an 
economical proposition. Alternatively, 
there are a number of small 4 kW. electric 
heaters which could successfully take the 
place of the tank of lamps. 
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A Single-valve Circuit of High Efficiency. 
I wish to construct an efficient single- 
valve reéciver designed for the reccp- 
tion of a large number of B.B.C. and 
continental stations upon headphones. 
It is necessary that a coupled 
aerial circuit be employed in order 
to give sclectivity, whilst smooth con- 
trol of reaction 18 easentjal. l have 
been given to understand that it 18 
possible to construct an extremely 
sensitive single-valve recciver by 
using one coil only. I should there- 
fore prefer to use this circuit pro- 
vided that it is sensitive and 
selective. R.W.H. 
It certainly is possible, as you sug- 
gest, to construct a highly sensitive and 
selective single-valve receiver using only 
one coil, and we illustrate the circuit in 
Fig. 1. Using this circuit, reaction con- 
trol will be found pleasingly smooth, thus 


Wireless ~ 
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greatly facilitating the reception of dis- 
tant stations, whilst the selectivity ob- 
tainable is of a high order. Owing to 
the fact that the single coil required is 
quite easily connected at home, the 
instrument can be made up at a very 
small cost, and is especially to be recom- 
mended to those who wish to receive dis- 
tant stations with a minimum of expense 
and trouble. The coil should consist of 
a total of 100 turns of No. 22 D.C.C. 
wire wound on a former of 3in. dia- 
meter, tappings being taken at the 60th 
and 75th turns. The commencement of 
the winding should be connected to the 
grid of the valve, the 60th turn to the 
earth connection, and the 75th turn to 
the aerial, the end of the winding being 
connected to the reaction condenser. It 


should be pointed out that in this circuit | 


no fixed condenser is required across the 


T 
Fig. 1.—A sensitive and selective singile- 
valve circuit. 


telephones. Low-frequency amplification 
can be added in the usual manner, the 
primary of the L.F. transformer taking 
the place of the ‘telephones, but here 
again no shunting conderfser is required. 
This circuit will be found quite simple 
to tune. 
0000 


Re-Filamenting Old Valves. 

I notice that certain advertisers under- 
take to re-filament a burnt-out valve 
so that it has any characteristics de- 
sired by the customer irrespective of 
the original characteristics of the 
valve. Je this really possible? 

E.D.S. 
It is, of course, possible to fit a valve 
with any ilament characteristics irre- 
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Questions should be concisely worded and headed * Information Department.” Each separate 
question must be accompanied by a stamped addressed envelope for postal reply. 


spective of the nature of the filament be- 
fore disaster overtook it. Thus, it would 
be possible to fit a valve, originally having 
a bright emitter filament, with a dull 
emitter filament of either the 2-volt .35 
amp. type, or of the 3-volt .06 amp. type. 
It would not be possible, however, to 
convert a high magnification factor valve 
such as the D.E.3B. into a big power 
valve, even though a filament with heavy 
current consumption were fitted, because 
the difference between a smail general 
purpose or high magnification factor 
valve does not depend on filament charac- - 
teristics alone, but depends on factors 
such as the disposition of the elec- 
trodes with respect to their distance from 
each other, and the close or open meshing 
of the grid. 
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An Unusual Aerial. 


I have been given to understand that it 
ts possible to use an electric tron as 
an aerial. If this is the case, I shall 
be glad if you can give me the neces- 
sary connections. B.F.S. 

It is certainly possible to make use of 
the ordinary domestic iron as an aerial 
and thereby to obtain results at least 
equal to the average indoor aerial. One 
method is to obtain a small metal tray 
to which a wire should be soldered, or 
otherwise attached, the other end of this 
wire going to the aerial terminal of the 
receiver. The iron should then be placed 
on the tray connected in the usual manner 
to a near-by lamp socket. Virtually we 
are now using the electric light mains 
as an aerial, the ‘coupling ”? to the set 
being effected through the capacity exist- 
ing between the wire elements of the iron 

(which is, of course, in direct contact 

wita the mains) and the metal bottom of 

the iron, which is in contact with the 
tray. The current should not be switched 
on, of course, not because it would con- 
nect the receiver directly to the mains. 
but because of the danger of fire owing 
to heating of the iron. In any case 
there would be no danger of “ shocks ” 
or damage to the receiver by direct con- 
tact with the mains, because the metal 

body of the iron is comp‘etely insulate 1 

from the internal element. A far simpler 

method would be to dispense with the 
tray and simply drill a hole through the 
metallic part of the handle of the iron, 
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and to affix a terminal therein which 
could then be easily coupled up to the 
aerial terminal of the reeeiver by æ length 
of wire. This wire can, of course, be 
quite long, and there is no need of the 
iron being placed in the vicinity of the 
receiver. If fairly close to a broadcast- 
ing station quite good results can be 
obtained by merely placing the iron on 
tép of the receiver cabinet,'relying on the 
capacity between-the iron and the coils 
within the set to. act as a eoupling. 
0000... a 


Correct Connections of the G.B. + 


I noticed recently in the “ Readers’ 


Problems.”* section an explanation of 
the reason why it is usually best to 
join H.T.— to L.T, — rather than. to 
L.T. +, but no reason was given for 
always connecting G.B.+ ‘to L.T.~ 
rather than to L.T.+ Can you 
explain this? > 0 SED. 
The purpose of using a-grid biasing 


battery is to make-the grid- of the. valve 


a certain number of volts more .nepabive 
than. the wegative side of its filament, and 
consequently we` connect the. battery 
betweea the grid and the: negative :side 
of the filament. . If-we ednnect G.B. + to 
L.T.+ we. are making the grid a certain 
number of volts more negative than the 
positive side of the filament. ` Therefore 
we have first to overcome the “ back posi- 
tive E.M.F.” of the filament battery 
before we can begin to make the grid 
more negative than the negative side of 
the filament. Let us take a concrete 
example. Assuming that we desire to 
bias a D.E.5 valve 44 volts negative, and 
that we connect G.B.+ to L.T.+.. Now 
since the D.E.5 uses a 6-volt battery, it 
is obvious therefore that the L.T.+ ter- 
minal ig six volts more positive than the 
negative side of the filament. If we con- 
nect a 4}-volt biasing battery with its 
positive termital connected to L.T.+, 
and then it is obvious that the grid will 
still be 14 volts more positive than the 
negative side of the filament, and another 
six volts negatrve will have to be added 
to the grid battery in order to overcome 
the 6 volts positive bias apphed by con- 
necting G.B.+ to L.T.+ instead of to 
L.F.—. The disadvantage then of con- 
neeting G.B. + to L.T.+ is that no benefit 
is derived ana we have to use an unneces- 
sarily large grid battery. $ 
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- An Imprompta Leoud-speaker. 

I am using an 0-v-2 receiver in conjunc- 
tion with a law-resiatagce Prud. 
speaker, and recently when dis- 
connecting the loud -speaker I 
found that I could faintly, 
but quite clearly, hear the local 
station programme emanating from 
the receiver itself, although na tele- 
phones or loud-apcaker werc attached 
ta it, nor, indeed, anywhere near it. 
Can you explain this phenomenon? 

PRC. 
Since in order to propagate sound it is 

necessary that some object be set into a 

state of mechanical vibration, it is obvious 

that some portion of your receiver must 
A 40 
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be vibrating in, step with the audio- 
frequency electrical impulses present in 
your L.F. amplifier. The most Tikely 
source of this trouble is to be found in 
the laminations of your telephone trans- 
former, which in all probability have 
becomne somewhat loose. Since these 
laminations are, of course, directly in the 
path of the varying magnetic field asso- 
ciated with the transformer, they will, if 
at all loose, tend to vibrate in the same 
manner as the diaphragms of the tele- 
phones, and so feebly- reproduce any 
strong signals that are received. 

should be taker to remedy this trouble, 
since it does, of course, definitely repre- 
sent so much energy loss in the receiver. 
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Whats Watt? 

I am constructing a unit for obtaining 
different H.T. voltages from my 
240-volt D.C. mains, and, while I 
fully understand that in order to 
calculate the value of the various 
voltages I shall obtain with certain 
lamps, it is necessary that I know 
the resistance of those lamps, I am 
much puzzled concerning the precise 
method of ascertaining these values, 
some lamps being marked in candle- 
powcr and some in watts, which ts 
very confusing. Can you shed any 
light on this matter? J.L.G. 

It is usually customary for lamp manu- 
facturers to mark metallic filament lamps 
with the actual wattage, whilst the 
cheaper carbon lamps are rated by their 
candle-power, presumably in order to 
conceal their wasteful consumption: of 
energy. ‘There are, broadly speaking, 
three types of lamps available: the 

ordinary carbon lamp, taking about 4 

watts per candle-power; the ordinary 

metal filament type, taking 1 watt per 

C.P.; and the “ half-watt ’’? type. taking 

half-watt per C.P. Let us take the 

specific instance of an ordinary 240-volt 

16 C.P. carbon lamp and find its resist- 

ance. First find the wattage, which is 
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_ easily done by multiplying the candle 


power by 4, and gives us 64- watts. 


| Having now the vo.tage and wattage, 
the proeedure for finding the normal re- 


sistance of the filament. is now the same 
as for any type of lamp. There are 
various methods of accomplishing thr, 
but probably the g direet is te take 


R= 
watts . . 
when we find that the resistance of the 


and substitute 


the formula 


lamp =900 ohms. : i 
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Tho Efficiency of Dull Emitters. 


I have for along time been using aa ordin- 


ary bright smitter valve in my singile 
valve receiver with great succesa, but 
for the sake of economy I am - 
ing of substituting same by a 2-volt 
dull emitter. 1 have b&n advised 
bg a friend, however, not to de so. 
He atates that diil emitters are def- 
nitely lesa efictent than bright emitter 
valves, and 1- shouid be gled of your 
ruling in this matter. 4. C.C. 
Given a bright emitter in goed condi- 
tion, and a dull emitter of the type you 
mention in equally good eonditiow, we 
would say most aaa beg you woeld 
find the dull emitéer no less efficient than 
the bright emitter; indeed, it would pro- 
bably be found that the dull emitter was 
distinctly more efficient. There is, un- 
fortunately, still a prejudice against the 
dull emitter iw the minds of mary ama- 
tears. Wher these valves were first pat 
en the market this feeling was un- 
doubtedly justified, as some of the earker 
dull emitter valves: were very delicate and 


“uncertain ‘n their action, losing their 


emission rapidly in spite of the utmost 
care being taken with them. Unfortu- 
nate experiences with these earlier models 
has produced a lasting feeling of distrust 
in the minds of many people. Nowadays 
the dull emitter is an extremely robust 
article, and will give sterling service if 
used according to the makers’ instruc- 
tions. This more especially applies to 
dull emitters of the two- and six-volt 
class, which, if used with a two- and six- 
volt accumulator respectively, are practi- 
cally “ foolproof.” The 0.06 amp. valve 
is, of course, a mere delicate instrument, 
and requires greater care, and, owing te 
the awkwardness of its operating volt- 
age, can very easily be damaged by the 
ignorant nevice. Of course, from the 
point of view of the pure novice, the 
bright emitter does possess one great ad- 
vantage, which is that as long as the 
filament lights, it can, in nine cases out 
of ten, be taken that it is in working 
order, and when abused beyond all Jimtt, 
it burns out and thus gives the user a 
definite indieation of its demise. With an 
0.06 amp. valve on the other hand, it will 
often be found that it will not bunr cut 
even if connected directly across a sir- 
volt accumulator with no resistance in 
circuit, although, of coarse, it will be cem- 


pletely ruined. To all appearance, how- 


ever, the valve is as good as new, and tho 
inexperienced user is deceived into think- 
ing that the valve.is still efficient because 
the filament lights. 
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CARELESSNESS IN MANUFACTURE. 


VERY manufacturer of repute takes pride in the 
quality of his products, and one usually finds that 


not be infringing 


OSCILLATION: 


E were sorry to see, some days ago, an un- 
authorised statement in the daily Press regarding 


IS THERE A CURE? 


in a well-conducted business this pride is reflected in the 
work of the entire staff. There are instances, however, 
when it seems that some un- 
accountable slackness develops in 
the organisation, which permits 


CONTENTS. 


` a wireless invention which, it was stated, was due to Sir 


Oliver Lodge. Fortunately, attention was drawn to it 
in time and a correction was issued 
in most sections of the Press on 


the following day. 
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of very serious deviation from the’ 


standard of quality which the 
manufacturer has set up. We 
would urge manufacturers of wire- 
less apparatus to pay greater 
attention than is done at present 
to checking the standard of their 
products. Several instances have 
come to our notice recently which 
indicate that even amongst the 
best-known firms, really serious 
cases of carelessness can occur. 
As one example, we have informa- 
tion that out of a certain order 
placed with a responsible firm for 
a dozen grid leaks of stated value, 
no less than four out of. the dozen 
proved to be blanks; in other 
words, the resistance. value was 
practically infinity. ~ Imagine the 
annoyance and troyble that might 
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Sir Oliver “Lodge i is, apparently, 
at work on the interesting problem 
of the prevention of radiation 


well be caused to ‘some unsuspcct- 
ing purchaser of: ‘such an article. 
especially if he’ were not in a 
position to detect. the fault for himself. One serious dis- 
appointment in the quality of apparatus purchased will 
scarcely be overlooked by the victim, even though he may 
have had long and satisfactory dealings previously with 
the same firm. Confidence once lost is not easily regained. 

We hope that, by timely notice, steps will be taken by 
manufacturers to see that no occasion will arise in the 
future for drawing further attention to the matter. 
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that some loss in efficiency results 
from the introduction of methods 
to combat the evil or else an additional valve stage is 
required. If Sir Oliver Lodge’s experiments produce a 
circuit which is effective, with even a single-valve oscil- 
lating set, then he will have contributed another pae 
invention to the progress of wireless. but unless such <: 

scheme is applicable to simple sets without expense or com- 
plication, we believe that we shall still be as far-off from 
a solution of receiver oscillation troubles as we are to-day. 
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HE high-tension battery introduces an element of 

uncertainty into the otherwise satisfactory perform- 
| ance of the modern broadcast receiver. Quality of 
reception is good, valves are reliable, and the charging of 
the filament battery every week or so'is now taken as a 
mattcr of course; but unless one is fortunate in having 
D.C. lighting mains at hand, the H.T. supply after the 
experience of the first two or three breakdowns becomes 
to the listener a never-ending source of anxiety. It is 
true that the larger firms who have been specialising in 
the production of dry cells for many years are able to 
prdouce a reasonably reliable battery, albeit at rather high 
cost to the consumer. ‘This cannot be said of the average 
dry battery with small cells, which is highly unsatisfac- 
tory ; you may get one to last six months, but more often 
than not it will break down after six days due to a 
faulty cell. 


H.T. Accumulators. 


As an alternative, the H.T. accumulator may be con- 
sidered. In general the cells are too small, and if power 
valves are used the H.T. accumulator will need charging 
every time the filament battery is recharged. Careless 
charging will soon ruin these small batteries and in any 
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. . Fig. 1.—Circuit diagram. Attention is 
= switching the tuner. 
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case there is the question of transport to the charging 
station, to say nothing of the high initial cost. 

The use of 4-electrode valves, which, when suitably 
connected, require a maximum H.T. voltage of only 15 
volts, puts quite a different complexion on the matter. 
Only seven or eight cells are required instead of sixty, 
and it is possible to increase the capacity of the cells ten- 
fold without producing a battery of undue weight or cost. 
D.T.G. cells lend themselves admirably for this purpose ; 
a battery of eight cells costs 36s. (less than the cost of 
a 120-volt dry battery of first-class quality), and in the 
receiver about to be described gives 2,000 hours’ service 
on a single charge. It can then be recharged at a cost 
which ought not to exceed 2s. 6d., and, owing to the 
special nature of the plates, will last almost indefinitely. 

Here, then, is one solution of the H.T. problem. ` Let 
us now turn our attention to the design of a broadcast 
receiver employing 4-electrode valves and an H.T. battery 
of D.T.G. cells. 


General Design 


~ As reliability is more important to the broadcast listener 
than to the experimental amateur, the requirements of the 
former have been kept in mind and the receiver has been 
designed with the object of 
keeping the number of ad- 
justments as small as pas- 
sible. A sketch of the 

complete receiver as it ap- ` 
pears when finished is in- 
cluded in the title of this 
article. Tt will be seen 
that the only controls which 
are visible are the key 
switch -for changing over 
from tlre local station to 
Daventry, and a push-pull 
switch for the filament 
current. The tuning and re- 
action controls, once set, 
require n) further attention 
so long 3s the wavelengths 
of the stations remain con- 


drawn particularly to the method of stant. Two small doors 
have therefore been pro- 
20 
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Broadcast Reception with Four-electrode Valves.— 

vided to cover the tuning dials with which one might be 
tempted to interfere were they visible. Removal of the 
back of the cabinet reveals the three valves which are in 
a compartment to themselves, and above them another 
compartment containing the L.T. battery. The receiver 
may therefore be operated, the L.T. battery charged, and 


valves renewed without interfering in any way with 


other parts of the receiver. 


The Circuit. 


In order to tune to the 
local station and also to 
Daventry, two separate tuned 
circuits are connected in 
series in the aerial circuit. 

Corresponding reaction 
roils are connected in series © 
in the plate circuit of the de- = ™ 
tector valve, and a double- 
pole change-over switch is 
arranged to short-circuit 
either pair of coils when not 
in use. The short-wave coils 
for the local station are the 
upper pair. in the circuit 
diagram, thus the connection to the grid ol the detector 
valve is taken directly from one end of the short-wave 
tuner, the short-circuited Daventry coil being at earth 
potential. On the Daventry wavelength capacity. effects 
due to the short-circuited short-wave coil will not ad- 
versely affect the efficiency of the receiver. The tuner is 
connected to the outer grid of the first valve through the 
usual 0.0003 mfd. condenser and 2 megohm grid leak, 
the lower end of which is connected to the positive end 
of the filament. A fixed resistance 1s connected in the 
oositive filament lead of this valve to reduce the filament 


Rear view of baseboard 
assembly. The deteetor 
vaive has been removed 


current slightly below that of the two I.F. valves. This 
precaution is taken because a lower H.T. voltage is used 
for the detector than for the L.F. valves. 

Four-electrode valves have a comparatively low imped- 
ance, and it is therefore possible to employ a high-ratio 
transformer between the detector and amplifying valves. 
In this case a transformer having a 6: 1 ratio was chosen, 
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and a considerable step-up of voltage between the detector 
and L.F. stages is thereby obtained. No by-pass con- 
denser is shown, but’ one having a.value of o.oor mfd. 
may be connected across the primary winding if there is 
any difficulty in making the receiver oscillate on the 
Daventry wavelength. 

An examination of the characteristic curves of the 
D.E.7 four-electrode valve reveals that with the maximum 


~ The baseboard assembly with 


tuning panel to the front. 


H.T. voltage of 15 or 16 volts, the correct grid bias is 
approximately — 3 volts, permitting a maximum input 
swing of 6 volts on the grid of the amplifying valves. 
The significance of this is that with normal reception - 
only one stage of amplification is permissible; a swing 
in excess of 6 volts would be obtained even with weak 
signals were two stages to be employed. On the other 
hand, the power handled by the D.E.7 valve is compara. 
tively small, and to obtain satisfactory results even with 
a small loud-speaker it is advisable to connect two of 
these valves in parallel in 
the low-frequency stage. 
The normal anode current 
with 16 volts on the plate 
and in the grid, and with a 
grid bias of -3 volts, is 
approximately 1.5 mA. per 
valve. 

J The filament current is 
switched on and off by a 
combined switch and filament 
resistance connected in the 
positive L.T. lead. 

It will be seen that no 
reservoir condenser is con- 
nected across the H.T. bat- 
tery, the reason for this 
being that the battery actu- 

ally used in the receiver has an extremely low internal 

resistance, and a reservoir condenser is only necessary 
in cases where the internal resistance ts high. 


to show the spring con- 
tact for the inner grid 
connection. 


Choice of Components., 


Polar tuner units which include an adjustable reaction 
coil lend themselves admirably to this circuit. They are 


a 
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Broadcast Reception with Four-electrode Vaives.— - 
tuned by two Polar Junior condensers 
which are both cheap and compact, and 
once set to the wavelength of the 
station to be received require no further 
adjustment. The change-over switch 
associated with the tuned circuits is 
manufactured by the Dubilier Con- 
denser Co., Ltd., under the name of 
the ‘‘ Minicap ’’ switch. The grid 
condenser and leak is also manufactured 
by the same company, the latter being 
the new type in glass container known 
as the ‘‘ Dumetohm.”’ 

‘A Pye 6:1 ratio transformer was 
chosen from among the half-dozen best 
makes of intervalye transformer on 
account of its small overall height, 
which is less than the height of the two 
ebonite panels of ‘the receiver. 

As. reliability is of the utmost import- 
ance in this receiver, the grid bias bat- 
teries must be chosen with great care 
as they will be fitted in an inaccessible 


position and must -retain their E.M.F. Fig. 2.—Drilling details of the ebonite panels. Sises of holes are as follow: 
for at least a year. Siemens “T?” A, ¿in dia.; B, jin. dia., countersunk for No 6 B.A. screws; C, jin. dia.; 


D, jin. dia. ; E, jin. dia. 
type ‘cells were chosen, as they have not t ; ' 


only proved to be reliable, but are of a convenient shape battery board is supported from the base on two parallel 
for fixing to the baseboard. ebonite panels, which are fixed vertically to the base 
board by means of cast aluminium brackets. The top 
edges of the ebonite panels are drilled and tapped No. 
The framework of the receiver consists of two parallel 6 B.A. for the screws holding down the battery board. 
boards, the lower of which measures 18in. x 14in. x $in., It will be seen that the space between the two boards 1s 
and forms the base of the cabinet. The upper board, divided into three compartments by the ebonite panels. 
16in. x r2in. x $in., exactly fits inside the cabinet, and ‘The front compartment contains-the tuning adjustments. 
supports the H.T. and I.T. accumulator cells. The the centre compartment the main components of the 
receiver, and the rear compartment the 


has 18” three valves. 


The front panel, drilling details of 
which are given in Fig. 2, carries the 
aerial and earth terminals, the “on” 
and ‘‘off’’ switch, the wavelength 
change-over switch, and the tuner units 
and condensers. The back panel 
carries the valve sockets and loud- 
speaker terminals. Drilling details are | 
also given in Fig. 2, which shows the 
position of the holes for securing the 
phosphor-bronze spring contacts by 
means of which connection is made to 
the metal base of the valves. It is to 
this metal base that the inner grid con- 
nection of the valve is made. Termin- 
als are provided on the side of the valve 
base for this connection, but spring con- 
tacts have been used to facilitate the 
removal of the valves in the somewhat 
limited space available in the valve 
compartment. | 

A dimensioned drawing of the base- 
board, showing the position of compo- 

= nents fixed thereto, is given in Fig. 3 
Fig. 3 —Baseboard ee ae RE append ieee Grid batteries This drawing Be gives the dimensions 
A 12 o 22 


Constructional Details. 
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nite panels, 12in. X 3fin. X Jin. 

uner units (Polar C.P. 8883, C.P. 8859). 

ariable condensers (Polar Junior). 

.P.D.T. switch (Dubilier “ M à 

ixed condenser, 0:0003 mfd. (Dabir). 

rid leak and holder, 2M9 (Dubilier “ Dumetohm’’). 
ntervalve transformer, ratio 6: 1 (Pye). 

ombined rheostat and switch (Argonaut). 
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of ihe: upper shiii supporting the batteries and the 
positions of the two ebonite panels. 

The wiring is carried out in accordance with Fig. 4 
Wiring associated with the H.T. and L.T. batteries has 


Ps Fig. 5.—Leading dimensions of the cabinet cover. 


been carried out with rubber-covered No. 16 S.W.G. 
tinned copper wire. The remainder of the wiring is 
carried out with bare tinned copper wire. 


Wiring the Change-over Switch. 


If the wavelength change-over switch is wired exactly 
in accordance with the diagram, the operating lever will 
automatically point towards the tuner unit in circuit. 
When the switch is moved over to the left-hand side, for 
instance, the centre contacts will be connected through to 
corresponding contacts on the right-hand side of the 
switch. It will be seen from the wiring diagram that 
the tuner and reaction coils in the right-hand socket are 
short-circuited in this position; thus the receiver is being 
tuned by the left-hand condenser and unit towards 
which the lever is pointing. 

The fixed resistance in 
series with the filament of 
the detector valve consists of 
a piece of No. 36 S.W.G. 
Eureka wire, fin. in 
length, which actually forms 
part of the wiring of the re- 
ceiver, 

The connections to the 
H.T. and L.T. batteries 
are made with flex, the 
L.T. leads consisting of 
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LIST OF COMPONENTS. 


' 8 2-volt cells (Exide D.T.G.). 

1 2-volt accumulator in glass case, 48 A.H. (C.A.V.). 
2 Grid cells, 14 volt (Siemens, “T” type). 

3 Four-electrode valves (Marconi or Osram D.E.7). 

2 pairs aluminium brackets (A. J. Dew & Co.). 

6 Terminals, “ M” type (Belling & Lee). 

Mahogany, thickness }in., for baseboards and cabinet. 
Wire, screws, etc. ~ 


- 
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flex of spades thick cross-section to reduce resistance 


losses which would otherwise be serious in the two-volt 
filament circuit. The normal filament drawn from the 
Ls. T. battery when three valves are in use is 1.2 amps., 
and since a drop of only o.1 volt in the 
connections is sufficient to limit the use- 
ful discharge period obtainable from the 
battery, a resistance in excess of 0.1 
ohm in the external filament circuit can- 
not be tolerated. It was this considera- 
tion which- led to the choice of the 
“ Argonaut” filament resistance and 
switch ; the contact ring at the end of 
the switch ensures that no part of the 
resistance wire remains in circuit in the 
full ‘‘on’’ position. The importance 
of keeping the resistance of the fila- 
ment circuit low when 2-volt valves are 
used cannot be over-emphasised ; any 
latitude which might be allowed for 
6-volt valves would probably prevent 
the receiver from working if 2-volt 
valves were substituted in the same 
circuit. 

The wiring having been completed, the battery board 
is screwed in position and a vertical partition, Sin. high, 
is fitted between the H.T. and L.T. batteries. This 
partition not only serves to isolate the I.T. battery, 
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Broadcast Reception with 

Four-electrode Valves.— 
thereby preventing inter- 
ference with the H.T. 
battery when the door 
at the back of the 
cabinet is removed, but 
also serves as a support 
bor the H-E and LiT: 
leads which pass up from 
the lower compartment 
through holes in the bat- 
tery board. 

The leading dimensions 
of the cabinet are given 
“In, Figs. §.. Fh: ships 
over the receiver,’ when 
completely assembled as 
in the photograph on the. 
same page, and need only 
be removed © every © six 
months for recharging the 
H.T. accumulators, Even 
after six months’ use the 
cells wil be by no means 
completely discharged, 
and the recharging is 
only done to keep them in 
good condition. l 

On test it was found 
that 16 volts gave best 
results for the L.F. 
valves, and 10 volts for 
the detector. At four 
miles from the local 
station (27.0) and 65 
miles from Daventry 
adequate results were ob- 
tained from an Amplion 
Junior loud-speaker. Of 
course, the volume_is not 
as good as that ob- 
tainable with 3-electrode 


valves and higher valves of H.T., but is quite sufficient 
for a small living room, and those who value reliability 
more than excessive volume will find this receiver suited 


to their needs. 


It is to be hoped that the advantages which are afforded 
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Fig. 4.—Complete wiring diagram. 


by 4-electrode valves will soon stimulate public intetest 
and thereby make it worth the while of the manufacturers 
to produce larger valves with a higher filament emisso 


from which we can obtain adequate loud-speaker volumé 


without the necessity of paralleling. : 


EXPERIMENTAL TRANSMISSION STATIONS. 


South Africa. 


We print below the call-signs and 


addresses of amateurs in South Africa 

which we have ascertained since the pub- 

lication of the ‘‘ Wireless Annual” for 

1926 and the supplementary lists which 

appeared in our issues of January 27th 

(p. 144) and February 3rd (p. 189). For 

this information we are indebted to our 

South African gi aip Radio. 
UNION OF SO AFRICA. 

Changes of Address. i 

A3M J. A. Hegarty, Main Rd., Observatory, 
Capetown. 

A 80 M. E. Smith, “ Electron," Umlaas R4., Natal. 

A3V W.E. Dixon Bennett (Div. Hon. Sec. O.F.S., 
Div. 4), 5, First St , Bloemfontein. 


A I4 


AAR J. M. Goodman, c/o Auto FE'ectric Supplies, 
Aliwal St., Durban. f 

A4V L.E. Green (S.A.R.R.L. Headquarters Stn.), 
cjo Box 7007, Johannesburg. 

A 5J H. W. Heywood (Hon. Sec.), OMcial Relay 
Station, S.A.R.R.L., Natal, Div. 5. 

A 6B R. G. Beard, King’s View, Bluff, Durban. 

A 6C W. G. Yapp, 1, Single Quarters, V.F.P., 
Box 27, Vereeniging. 

New Call Signs. 

A 7G V. K. Vyvyan, Richmond, Natal. 

A TH E. Levine, 20, Powell Rd., Durban. 

A7K D.L. Gordon, 17, Richmond Drive, Johannes- 

urg. 
A7X Portable Station of ASX (Experimental 


Beam Station), A. J. Jacobs, 4, Loch Ave., 
Parktown West, Johannesburg. 


T AFRICA. 


BRITISH EAS 
KY1VP* L. J. Hughes, c/o Mombasa Radio Station. 


1 SR 


CVPE 


RHODESIA. — 4 
J. M. Davidson (Div. Hon. Sec., Div. 1°), 
Box 580, Salisbury. ‘ { 
G. Musgrave (Div. Hon. Sec., Div. 9), Box 38, \ 
Selukwe. : ad 
The Rev. — Whiteside, St. George’s School, 
Bulawayo. 
H. le P. Heaume, P.O., Selukwe. 
A. Pryce-Williains, Antelope Mine, Matopos- 
J. van Ryneveld, Shepherds’ Reet, Hartley. 
S. Emptage, Salcombe, Plumtree. aii 
Captain Douglas Mail, c/o Div, Headquarte™ 
Box 38, Selukwe. 


SOUTH- WEST TEE d 
L. Robinson (Div. qe Sec, Div. Bh | 
Box 8s, Luderitz, 


PORTUGUESE EAST AFRICA. p. 
A. Gariso (Div. Hon. Sec., Div. 10) * 
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New Wireless Telephony Equipment now Working on the German Railways. 


/ | pe have been made almost since tele- 

graphs were first introduced to establish commu- 

nication with moving trains. At the onset the object 

of experimental work probably had not in view the setting 

up of a public telephone service with trains in motion, 

but systems were developed essentially for communication 
with the train staff in connection with signalling. 


Inductive Telephony. 


- 


Induction methods making use of wire loops encircling 
the train track and also wires running along the side of 
the route formed the basis of most of the early experi- 
ments, and although some measure of success was achieyed 
this arrangement was not 
considered sufficiently pro- 
mising for the development 
of a train telephony system 
on a commercial basis. 

A system of this kind was 
developed in. Sweden by 
Werner Warfvinge and 
Thörnblad, and the instal- 
lation was set up on a rail- 
way line near Stockholm. In 
this instance communication 
with the moving train was 
produced entirely by the pro- 
perty of induction, and for 
this purpose large loops were 
supported about the track, 
being carried by masts on 
both sides. The coaches’ were similarly equipped with 
large inductive loops. Strong microphone currents were 
applied, producing a fluctuating magnetic field of sufficient 
intensity to bridge the few yards between the windings 
round the coaches and the loops encircling the track. 


- 


II E 


Tt is stated that German railway engineers investigated 
the possibility of this method of communication, and 
the experience gained from an experimenta! installation 


The earth connection ts made by 
linking together several of the axle 
boxes in which an actual contact is 
made with the shaft of the wheels. 


Method of erecting the aerial above 
the roof of the coach. 


on the railway line between 
Manienfelde and Zossen revealed 
that the system of inductive train 
telephony offered too many diff- 
culties for its adoption as a public 
means of communication. l | 

At the end of 1918 it was decided to abandon the in- 


ductive system, and development work with a view to 


designing wireless gear was undertaken by the firm of 
Goertz on a section of their private railway between 
Lichterfelde West and Tet- 
low Schénow. In these 
ë`; new tests purely wireless 
‘fae methods were adopted, the 
= apparatus on the train con- 
sisting of a wireless tele- 
phony set used in conjunc- 
tion with an external aerial 
erected on the roof of the 
coach. The usual form of 
telegraph line running along 
the side of the track was 
made use of as the stationary 
x! aerial. 
By the beginning of 1921 
a good measure of success 
A 15 
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Telephony on Trains— l 
had been attained, and a duplex telephony system making P` 
use of two wavelengths and embodying suitable filter 
circuits was brought into commercial operation. Com- 
munication could be established with moving trains on 
the Goertz railway from any postal telephone within the 
district of greater Berlin, 

It was from a demonstration of this experimental 
installation that the German authorities decided to investi- 
gate the possibilities of extending the system and adopt- 
ing it on main-line routes. Similar equipment was there- 
fore set up along the track between Hamburg and Berlin, 
the experimental equipment being installed at Spandau 
West. Another station was subsequently installed at 
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The power plant. The motor generator set supplies high tension 
current as well as direct current for battery ch . ae 


install systems on the Berlin-Hamburg and the Berlin- 
Munich routes, and whilst the latter circuit is not-yet com- 
pleted, the Hamburg-Berlin installation was opened for 
public use on January 7th last, and is probably the first 
commercial train telephony service to be brought ite 
operation. PEN ha 
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Telephoning from the Train. = 


The compartment on the train in which the apparatus 
‘< installed is divided so as to provide accommodation for 
the operator and also a small 
rey sound-proof room in which is 


gi a telephone hand set for the 

g 3 use of passengers. The walls 

$ of both rooms are liberally 

ee ‘| padded in a similar manner to 
Ea the draping in our broadcast- 
ing studios, but in this instance 


Seer re E 


Transmitting set on 

the train instailed in 

the operator's com- 
partment 


Bergedorf, near 
Hamburg. The 
system showed so 
much promise as 
regards prac- 
SV s Train receiving set and throwover switch for 
ticability that an bringing in circuit the telephone instrument used 


arrangement was Uy PASSSREStS 
made with the firm of Dr. Erich F. Huth to erect and 
work installations for the transmission of messages on 
moving trains, and it is interesting to note that the ayrec- 
ment entered into expressly stated that the traffic would 
not be confined solely to the transmission of  telephon 
calls, but would also embrace the delivery of telegrams and 
the transmission of broadcast entertainments and news. 
A company was subsequently formed for the purpose of 
introducing and working train telephony on the German View of the wireless equipment in a rallway telephone 
railway lines. The new company at once commenced to nge. 
A 16 
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variation in the resistance of the earth connection, 
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Telephony on Trains.— 
the draping is intended only for the exclusion of 
train noises. ‘The two sections of the compartment are 
connected by a window, so that the operator can advise 
a passenger when a call is through, and draw his atten- 
tion to any irregularities in the working of the system. 
A single aerial system is used both for transmission and 
reception, and the aerial is excited by the transmitter even 
when it is being simultaneously used for reception. Filter 
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Telephone room on the train. The saa window connects with 
the operator’ s compartment, 


~ 


circuits are in use to accomplish this, giving reliable 
duplex working, so that the passenger making use of the 
apparatus experiences no difference between it and the 
ordinary telephone service. The aerial is rigidly sup- 
ported over the roof of the coach, while the earth wire is 
connected right to the shaft of the wheels. To avoid any 
leads 
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One of the receiving sets. It is manufactured by the German 
firm of Dr. Erich F. Huth. 
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are taken to several of the wheel-shafts and bonded 
together. ~- 

A telegraph line is provided on the telegraph routes 
adjoining the track for communicating with the train, and 
an interesting feature is the inclusion of choke coils in 
all line circuits before connecting up with cables. The 
pick-up line, moreover, does not form part of any of the 
cable connections, and is run as an elevated wire through- 
out the whole of the distance over which communication 
with the train is possible. 

Transmitting and receiving equipments are installed at 
both ends of the wire and also at junction points where 
branch lines occur. The equipment used in conjunction 
with the line circuit is undoubtedly complicated, for not 
only has duplex communication to be established, but 
several trains may be traversing the same section of track, 
and, so that-each may make use of the system, different 
wavelengths are allocated. An involved ante 1 of filter 
circuits must therefore be employed. | : 


po 


A rear view of the transmitter. 


The equipment so far installed is apparently being 
worked with success, and the Postal Department have 
issued instructions with regard to the despatch of tele- 
phone messaga@s and telegrams. ‘Telegrams are, in fact, 
accepted by all telegraph offices and at the railway tele- 
phone exchanges, and must, of course, be addressed in 
such a way as to make it possible to find the addressee 
without difficulty. The charge for a telephone call is 
about four shillings, in addition to the usual land line 
charge. 

It is understood that a considerable amount of traftic 
is being handled, and it is to be expected with the ap- 
paratus in use on a commercial basis that the technical - 
development will be rapid as well as creating a new 
service of considerable value to the public. 
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A Section Devoted to New 


LOW-CAPACITY VALVE HOLDER. 

The valve holder-is built up in an 
ebonite block gin. in thickness and 
2hin. square, in the centre of which 
a tfin. diameter hole is cut. Four 
holes are drilled at suitable intervals 
about Jin. from the circumference of 
the central hole. These are opened 
out for half their depth to a dia- 
meter suitable for the contact clips, 
the lower half of the hole being 
tapped No. 4B.A. The contacts are 
made from phosphor-bronze or brass 
strip tin. wide, one end being shaped 
to form a soldering tag. The con- 
tacts are then inserted in slots cut 


Low-capacity valve holder. 


radially through the centre of the No. 
4B.A. holes. The valve holder, be- 
sides being rigid in construction, has 
a low self-capacity.—A. S. 

o000 


LONG-WAVE RECEPTION. 

Most amateurs possess a series of 
plug-in coils suitable for the lower 
broadcast band of wavelengths. 
These may be adapted for use on 
long waves by means of the unit 
shown in the diagram. A series of 
plugs and sockets is mounted at 
suitable intervals on an ebonite strip 
which is fixed at right angles to a 
coil plug. Plugs and sockets are 
connected in series according to the 
wiring diagram, which shows the 
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underside of the panel. This will 
ensure that the inductances of the 
separate units add together. 

The umit with the coils inserted 
may then be plugged into the fixed 
socket of a variable two-coil holder, 
the first coil of the series being re- 
acted upon in the ordinary way. 


Coil adaptor for long-wave reception. 


Coils of the same make should be 
used, if possibie, in order that the 
direction of winding may be the same 
in each case.—L. J.-Y. 


oo000 


VARIABLE COIL HOLDER. 


Following standard practice the 
coil holder is built up between two 
parallel cbonite strips, the one coil 
holder serving to fix the spacing be- 
tween the strips. The moving coil 
holder is pivoted in the usual way 
and a bell crank is attached to one 
end of the spindle. At the other end 
of the coil holder a spindle is 


mounted. in brass bearing bushes and, 
fitted with an ebonite adjusting knob. 


A length of fine cat-gut or string is 


CAT-GUT OR FINE STRING _ 
, = 


Siow motion coil holder. 


Ideas and Practical Devices. 


given several turns. round the spindle 
and then attached to the ends A and 
B of the bell crank. On rotating the 
spindle a slow motion will be im- 
parted to the moving coil holder. If 
the proportions shown in the diagram 
are adhered to, no difficulty will be 
experienced through the controlling 
string becoming slack in the middle 


lof its travel.—W. A. S. 


oo0oo0o0 


CARBORUNDUM DETECTOR. 
The diagram of this detector is 
self-explanatory. The steel contact 
is a ball bearing which is held in posi- 
tion over the crystal by a short length ` 
of glass tubing fixed over the crystal 


BRASS a 


STEEL BALL 


QLASS TUBE GLUED 
INTO RECESS 


CARBORUNDU 


ARRRARALT RRL LRLS AN 


Carborundum steel detector. 


cup. ‘To find a fresh contact, all that 


it is necessary to do is to lift the brass 
spring, shake the detector once or 
spring.— 


twice and 
S.C Js 


replace the 
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Events of the Week in Brief Review. 


DEPOSITS ON WIRELESS AERIALS. 

Tenants of the Council houses on the 
Buddicombe Park estate, near Chester, 
are resenting the imposition of a deposit 
fee on each wireless aerial erected. 


vooo 

FRENCH LESSONS BY BROADCAST. 

The London Elementary Education 
Sub-committee recommend that, as an 
experiment, central schools where French 
is taught may listen on Fridggs until the 
summer holidays to broadcast lessons iv 
French. 

0000 
BERLIN RELAYS DAVENTRY. 

The B.B.C. engineers are not alone in 
attempts at relaying Continental pro- 
grammes. Similar experiments are being 
conducted by the engineers of the Federal 
Telegraph Office in Berlin, who are relay- 
ing Daventry’s transmissions from the 
Savoy Hotel. 

: 0000 
NEW PROBLEM FOR INDIAN 
AMATEURS. 

The pending arrival of a general scheme 
of broadcasting in India has prompted 
an investigation of amateur transmitting 
Itcences. At present several radio clubs 
hold licences to broadcast, but whether 
this privilege will remain in their hands 
is open to doubt. Many individual 
amateurs hold licences for experimental 
transmission, whilst being forbidden to 
transmit anything in the nature of a 
broadcast programme. 


o0o00 

PEACE IN THE EUROPEAN ETHER? 

The knotty question of European broad- 
cast wavelengths is being approached in 
a new fashion by the International Radio- 
telephony Council, the result of whose 
deliberations at Geneva is the formula- 
tion of a fresh plan, dividing stations 
into two classes. Under the first class 
come those stations using comparatively 
high power; these will be entitled to an 
exclusive wavelength each. The second 
class embraces low power stations which 
will employ a common wavelength. The 
wavelengths will be calibrated by a wave- 
meter common to all countries, and each 
station will be required to keep rigidly to 
its allotted wavelength. Three technical 
committees have been formed to superin- 
tend the enactment of these proposals. 


DEATH OF “LUSITANIA” OPERATOR. 

An echo of the sinking of the ‘‘ Lusi- 
tania ’’ was provided last week by the 
death of Mr. A. E. Sargent, of Rushden. 
who was first wireless operator on the ill- 


fated vessel. 
0000 


WIRELESS IN SAHARA. 


A proposal to carry wireless into the 
heart of the Sahara Desert has been made 


‘by the third North African Conference, 


which has just concluded its sitting in 

Tunis. The suggestion is to equip the 

two isolated outposts of Wallen and 

Tessalit, on the desert route from Colomb 

Becher to the Niger, with transmitting as 

well as receiving apparatus. This would 

link up Northern with French Western - 
Africa by means of a wireless chain across 

the Sahara. 
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WIRELESS AT BORSTAL. 

The Home Secretary has given his con- 
sent to a proposal to install a wireless 
set and loud-speaker at the Borstal 
school. The apparatus will, we under- 
stand, be provided by The Daily News. 


o0o00 


' ANNUAL DINNER OF THE WIREL§SS 
| LEAGUE. 


The Wireless League dinner, to which 
attention was drawn in our issue of 
March 24th, is to be held on April 23rd 
at the Royal Automobile Club. In our 
previous note it was erroneously stated 
that the price of tickets would be 8s. 6d. 
The charge is only 7s. 6d., and this is, of 
course, exclusive of wines, etc. The 
presence of many prominent personalities 
in the sphere of wireless should ensure 
a large gathering, so that members wish- 


A FAMOUS FRENCH BROADCASTING STATION Engineers in the control room 
of Radio Paris during the transmission of a programme. — 
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ing to attend are advised to make early 


application to the aaa Wireless 
League, Chandos House, Palmer Street, 
S.W.1. 

ooo0oo0o 


FOOLING THE LISTENER. 
Listeners to the WLW broadcasting 
station at Cincinnati, Ohio, had to be on 
their guard on April 1st, when a special 
“ April Fool Programme” wàs trans- 
mitted for their benefit. 
ooos 
LUCKLESS WIGHT. 
Isle of Wight listeners are complaining 
that their broadcast programmes are 
being interfered with by spark signals 
from French trawlers. ! 
ooo°o 
IRISH LISTENERS’ LEAGUE. 
Enulating their British cousins, wire- 
less enthusiasts in the Irish Free State 
are considering the formation of a 
Listeners’ League. j 
0000 
BROADCASTING: NEW STYLE. 
From a Belgian contemporary: ‘‘ The 


station at Dorchester is actually one of . 


the most powerful broadcasting installa 
tions ; it has at present 800 transmitters.” 

Doubtless the ideal arrangement would 
be to provide one transmitter for each 


listener. 
©0000 


NO HOWLING IN HUNGARY. 

A decree has been issued in Hungary 
forbidding the use of reradiating re- 
ceivers. It is also enjoined that ‘* radio 
apparatus may be constructed, procured, 
owned, transferred, traded in or imported 
only by persons to whom such permission 
has been granted by the Hungarian 
Chamber of Commerce.”’ 

9000 
R.A.F. CADETSHIPS. 

Vacancies now exist in the Royal ‘Air 
Force for flying officers, facilities being 
given to specialise in wireless, engineer- 
ing, gunnery and other subjects. The 
next examination of candidates for entry 
as flignt cadets to the R.A.F. College, 
Cranwell, in September next will begin 
on June 22nd. Forms of entry, which 
can be obtained frgm the Secretary, Civil 
Service Commission, Burlington Gardens, 
W.1, will not be accepted later than May 
6th. Candidates must be between the 
ages of 174 and 1%. 

oo0oo0o0 

SHIP WORKING WITH LOW POWER. 

Some surprising results with a kW. 
set manufactured by the Radio Communi- 
cation Co., Ltd., are reported by the 
operator on board the s.s. Queenswood, 
which has recently been fitted with the 
apparatus. 

The following extracts from the oper- 
ator’s log relate to performances during 
broad daylight :— 

January 10th.—Worked San Paulo, 
Brazil, at 700 miles. 

January 12th.—Worked another ship at 
distance of 800 miles. 

February 13th. — Worked Otchishi 
Radio, distance 800 miles. 

February 18th.—Worked San Paulo, 
Brazil. at 540 miles. 

To cover these distances in daylight 
it has generally been necessary to employ 
sets ranging up to 1§ kilowatts. 
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HIGHER POWER IN AUSTRALIA. 

The well-known broadcasting station 
2FC at Sydney has increased its power 
from five to ten kilowatts. The trans- 
mitter has been moved from Willoughby 
to Pennant Hill. 

, 0000 
WHITSUN WIRELESS EXHIBITION IN 
BIRMINGHAM, 

Readers in the Midlands will be inter. 
ested to learn that a wireless exhibition 
is to be held in the Bingley Hall from 
May 19th to 26th, under the auspices of 
the Birmingham Chamber of Commerce. 

It is reported that the National Asso- 
ciation of Radio Manufacturers and 
Traders has given permission for its 
members to participate. 

0000 


SHORT WAVE BROADCASTING TESTS 
FROM U.S. 


A special series of short-wave broad- 
casting tests is being conducted during 


the present month by the General Elec- - 


tric Company at Schenectady, New York. 
Every evening except Wednesday and 
Sunday (Thursday a.m. and Monday a.m. 
G.M.T.), 2XK will transmit on 65.5 
metres, while 2XAF will operate at the 
same time on 32.79 metres, both broad- 
casting the ordinary programme of 
WGY. Telegraphy tests will also be car- 
ried out on 15, 26.4, and 50.2 metres. 
Report forms can be obtained from the 


Radio Department, General Electric 
Company, Schenectady, N.Y. 
oooo 


LOUD-SPEAKERS ON SHIPS. 


A new field for the loud-speaker repro- 
duction of music has been found in the 
requirements of passenger ships for music 
and entertainment. In order to cater for 
the pleasure of passengers and to supple- 
ment the usual musical arrangements, a 
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p in the studio of the famous French station. It would 
appear that the stone pillars are an encumbrance, quite @part from any influence tney 
may have on the acoustics of the studio. 


number of ships are now being equipped 

with Marconi orchestra repeater insta-la- 

tions. Musi¢ from the ship’s orchestra or 

from a gramophone, or received by wire- 

less, can be reproduced in any part of 

the ship by means of this installation. 
0000 


TROTSKI'S RADIO PREDICTION. 

A prophecy involving the seizure of the 
Eiffel Tower wireless station by revolu- 
tionaries was made by Leon Trotski in 
addressing the society known as the 
“ Friends of Radio,” in Moscow, on 
March 2nd. 

After emphasising the importance of 
radio as a means of binding together 
Russian cities and villages, M. Trotski 
said: “We must be prepared for the 
moment when the French proletariat will 
seize the Eiffel Tower and proclaim itself 
master in all civilised languages. Then 
we must answer: ‘ We hear you and are 
ready to help you’ ”! 


-mma 


Change of Address. 
Mr. J. Nelson, M.I.E.E., advises us 
that after more than twenty-two years 
service with British Insulated Cables he 
has now left that company and has 
opened an office in Bristol at 9, Denmark 
Street. l 
oo0oo0oo0 
The Hava Micrometer Dial. : 

In the recent description of the Hava 
dial the manufacturer was given as Halla- 
day's, Limited, 12 to 18, Geach Street, 
Birmingham. This is an error, the Hava 
dial being made by the Comton Wireless 
Manufacturing Co., 26-28, Bartholomew 
Square, London, E.C.1. Messrs. Halla- 
day’s, however, also produce an instru- 
ment dial which is provided with a reduc- 
tion gearing. : 
+ "3 
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PORTABLE RECEIVERS. 


Some General Considerations Discussed. 
By THE WANDERER. 


M OST trade experts and a vast majority of amateur 


listeners perceive no future for portable receivers. 
They put forward two very damaging criticisms 
—that portable sets are far too bulky, and that, even if 


they could be made light, portability is not an asset. No. 


invention has been immune from criticism in its earlier 
crudities ; the bicycle and the gramophone were ridiculed 
for several years betore they entered every household. 
Many portable sets are still absurdly weighty and 
cumbersome; there is little of a really practical 
nature on the market which weighs less than 
35 |b. or measures less than about -18in. square 
and at least .6in. thick. But their weight is 
steadily decreasing, and their power is always going up; 
the writer owns a small portable which measures very 


little over a foot square, and embodies within these dimen- . 


sions its own hatteries, aerial—everything except loud- 
speaker. He has listened to America on a single-valve 
super-regenerative set built into a half-plate camera case, 
and as radio is still in its teething stage there is abso- 
lutely no question but that bulk and weight will presently 
be cut down to rational. figures. 

Size and Weight. 

No thoughtful student can seriously question the value 
of portability. A radio set is really a kind of hybrid 
between a daily paper and a gramophone. If the Daily 
M atl were engraved on brick tablets in Babylonian fashion 
it would never achieve a million sale, simply because 
it would cease to be portable. Gramophones the size of 
a ‘‘ Compacton ° would be a drug on the market. Simi- 
larly, the radio set must ultimately be portable. Our 
descendants will probably carry combined ‘‘ send-and- 
receive ” sets in their side pockets and be called up by 
anybody from anywhere at any time; they will mock at 
the clumsy non-portable telephone system of the bizarre 
twentieth century. But already the light, compact, self- 
contained set has real assets. The writer lives in a large, 
old-fashioned house in the country. Four of its rooms 
are variously occupied for living purposes, according to 
the ‘time of year, coal economies, and so forth. It would 
be possible to wire all four rooms for wall-plugs at the 
cost of some disfigurement and with a probable loss of 
tonal purity; a portable receiver solves these problems. 
In the event of sickness, the portable can be taken to 
any of the eight bedrooms. Jt is equally available for 
the tennis lawn and impromptu summer evening dances 
thereon; for picnics; for the summer holiday or the 
week-end bungalow. The local parson occasionally places 
a similar receiver at the disposal of his sick poor. Admit- 
ting the weight, cost, and bulk of existing portables, any 
bousehold which has transferred from a G.P.O. aerial 
and a ‘ dog-kennel ’’ set chained to a single input point 
must nevertheless vote for the portable. 

As soon as the word “ portable’ is breathed, most 
trade designers and most amateur constructors jump at 
a frame aerial. ‘There is a very widespread ignorance 
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on the subject of miniature or improvised energy col- 
lectors, as may be proved by a thoughtful study of some 
of the atrocities on the market or a few experiments with 
a little home-made apparatus. I will not give any tech- 
nical data, but a few homely facts. The trade’s ideal 
turns to a folding frame about 2ft.' square or a loop 
wound in the lid of a cabinet. At my home station a 
good superheterodyne will bring in nearly all Europe on a 
frame 2ft. square, and on a good night most stations will 
come in at real loud-speaker strength. Transfer the same 
receiver to a low-loss and technically perfect frame ıft. 
square; the *‘ bag’’ will promptly shrink. On a low- 
loss frame 18in.x18in. 5XX and the nearest main 
station will be comfortably audible, but no distant station 


.can be picked up on a loud-speaker. 


Turning to straight circuits, the writer has been busy 
for some time attempting to evolve a cheap portable set 
intended for headphone work only. At fifty miles from 
the nearest station a circuit consisting of three 
H.F. valves (with simple tuning) and a crystal is almost 
silent on a full-sized frame aerial. With a G.P.O. aerial 
and earth it is instantly converted into a most powerful 
receiver of immense range. With one end of a frame 
connected to the aerial termina] and the earth terminal 
coupled to a real earth it will bring in several stations 
at pleasant strength. On an improvised indoor aerial 
and earth, consisting of good lengths of flex slung over 
picture rails and lying on the floor, the receiver is quite 
powerful and gives good range. To sum up, the rft. 
frames to he found inside the lids of some portables are 
only fit for use under the shadow of a transmitter, unless 
the circuit and design of the set are exceptionally good. 
The powerful portable, such as the superhcterodyne, is 
best served by a full-size collapsible frame of first-class 
design, and the portables with “ straight ’’ circuits need 
an improvised flex aerial, slung over trees or picture 
rails, in conjunction with a copper tube earth out of 
doors, or a pipe earth indoors. A very different story 
may come to be told if ever broadcasting is reorganised 
on very short waves; but we have to deal with our world 
as it is, not as it may be. For cheap portable service 
the writer has discarded the frame; with two H.F. and 
detector, packing into a small attaché case, he finds that 
flex brings in sXX anywhere. He has equally dis- 
carded miniature frames for superhet. work, and prefers 
to carry a full-size collapsible frame, though it means 
carrying two packages instead of one. 

The Accessories of the Portable. 

It is obvious that even a wealthy enthusiast is hardly 
likely to furnish himself with two separate receivers, each 
costing upwards of £50, one intended for domestic use 
at a fixed station and the other for portable work. A 
single receiver must serve both purposes. This condition 
limits the circuit for the present to the superheterodyne, 
and to a very few superheterodynes. Thanks to un- 
screened intermediate amplifiers operating on commercial 
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Portable Receivers.— 
frequencies, the majority of superheterodyne sets suffer 
from a mild welter of parasitic noises. In this respect 
two or three of the British kits display a very pleasant 
contrast in background with the average American set. 
It is possibly true they have less power and range, but 
every practised listener is aware that there are few golden 
nights in any year on which the really distant stations are 
worth listening to for any but boastful reasons; so a 
reduction of range is immaterial except to the stunt mer- 
chant. A superheterodyne with a first-class low- 
frequency amplifier and a silent background to its H.F. 
side is at present the portable de luxe. Such a set is 
easily accommodated in a cabinet measuring 15in. x 
12in.x7in. (less if the Tropadyne 
principle and special tuning con- 
denscrs are employed). A 


The Portable Loud-speaker. 


It will need the following acces- 
sories : A folding frame aerial of full 
size ; two complete sets of batteries, 
such as an Exide P.M.2z for travel 
and any large accumulator for home 

. use ; a couple of 36-volt Ever-Ready 
H.T. batteries for travel, and a H.T. 
accumulator for home work. For- 
tunately, one and the same loud- 
speaker will serve equally well at home and on the move. 
The trade and the public for some mysterious reason re- 
gard the portable Amplion loud-speaker as an emergency 
makeshift. It probably furnishes slightly less volume than 
some of the very large horn, cone, or pleated diaphragm 
speakers ; but its volume is ample for a really large room 
in which several people are reading, knitting, or playing 
cards; and its tone is superb. There is no real need to 

- flank it with a gigantic trumpet for home use. We are 

still waiting for the ideal valve for these portable super- 
heterodynes. The general purpose 0.06 valve will serve 
for the frequency-changing valve (‘‘ first detector,” so- 
called), and perhaps for the first L.F. valve. The 

D.E.3b is good for the intermediate frequency amplifier. 
Small 0.12 power valves are desirable for the second 

detector and second I.F. stage. This entails a total con- 

sumption (for eight valves) of 0.66 ampere. A P.M.2 

cell will stand this discharge. If D.T.G. cells are used. 

it is wise to use seven 0.06 valves and to limit the o.12 
power valve to the final socket, making a total discharge 
rate of 0.54 ampere. With suitable grid bias on the 
low-frequency amplifying valves, the H.T. drain can 
be kept inside 12 milliamps. Unfortunately the 
filaments of the 0.06 valves are extremely fragile, 

and a certain number of casualties must be expected 
even with spring sockets, especially if the set is taken 
in a fast car. Moreover, the best spring sockets 
cannot be absolutely trusted to retain their grip of a valve 
in motoring; it is wise to slip a pad of thick felt 
between the valve pips and the lid of the case. This 
will not only protect the valve from damage through 
vibration but will prevent breakages occurring when 
the valve is withdrawn from its socket. The two-volt 
valves have far stronger filaments. I have never yet 
damaged a Cossor valve whilst motoring, and Weco- 
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OUTDOOR WIRELESS. 


Next week’s issue of 


Wireless World ” (April 14th) out. 
will be largely devoted to the 
subject of outdoor wireless and 


portable sets. The issue will 
include a guide to Portable they 
Sets by the various makers, 
with descriptions to 

. prospective purchasers. 
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valves have been taken all over Europe on the running 
board of a car without casualties. But the consump- 
tion of eight two-volt valves is too heavy for any light 
accumulator. Eight Cossors take 2.4 amps., and one 
ampere is required by cight of the new D.E.2 Osrams. 


Such discharges can be borne by a motor car accumulator, 


but not by any miniature cells which can be packed inside 
a cabinet. A separate battery case of rather a heavy 
character, is indicated if two-volt valves are preferred for 
the sake of their robustness. . 


Constructional Details. 


It has already been suggested that no dependence can 
be placed on spring sockets to grip 
valves under heavy vibration; their 
overhead clearance’ must be felt- 
packed to stop them from jumping 
In addition, the sprung socket 
wobbles so widely that the valves— 
especially corpulent little power 
valves—must be widely spaced, or 
will hit each other. Soft 
solder is regarded by jewellers as a 
‘“purser’s job’’; and the ordinary 
cabinet constructional soldering will 
fracture many joints in a rough 
scason’s motoring. The-only safe 
plan is to use tinned soldering tags, curling the tongue 
clean round the end of the wire, bending over in. of 
the end of the wire at right angles, pinching the tag 
tightly round the wire, and finally soldering the joint. 
This is damage-proof. It is unwise to use bare wire. 


‘s The 


assist 


Polished wood is wholly out of place in a portable, 


which may presently find itself on wet grass, in a railway 
van, or amidst the feet of passengers in a motor car. 
Cheap fibre suitcases are purchasable for about 15s. 
Into these can be packed the set, complete with self- 
contained batteries, a folding frame, and an Amplion box 
type loud-speaker. The case for the set then presents the 
amateur with no awkward problems of French polishing. 
or glueing on leatherette, or making a mackintosh cover. 
Its wood may be rough finished with any dark stain; and 
if the frame is built of gin. wood of good quality, the 


panelling may be executed in $in. plywood without loss 


of sturdiness and with some saving of weight. i 


An Aerial and Earth Advisable. 


Turning now to portable headphone sets of a cheaper 
and simpler character, the conditions laid down for valves 
and constructional details apply with equal or greater 
force. In this case the circuit of the receiver is the real 
trouble. There are plenty of ‘‘ stunt” circuits—reflex 
and the like—which can be operated at long range off 
a frame, but with most portables an aerial and earth 
are necessary. A three-valve dual is’ something 
of a handful for the average amateur listener to 
construct and to handle; and it becomes still more of a 
handful when it is compressed into a tiny cabinet, with 
its numerous fields of force overlapping each other. If 
we recognise that it takes a 3o0ft. frame to compete with 
a G.P.O. aerial in collecting energy, the thorny nature 
of cheap portable design is obvious 
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A Section Mainly for the New Reader. 


A BEACTION “ VERNIER.”’ 

The practice of shunting the prim- 
ary of the first L.F. transformer 
with a variable condenser instead of 
the customary fixed capacity, has been 
widely adopted by amateurs working 
on the very short wavelengths. By 
this expedient it is possible to obtain 
an extremely fine control of reaction, 
and the method might often with ad- 
vantage he extended to the normal 
-broadcast wavelengths, when a de- 
tector valve is used without H.F. am- 
plification. The best method of opera- 
tion is to set the dial of the variable 
condenser at about half its maximum 
capacity, and to make a rough adjust- 
ment by manipulating the usual re- 
action coil. The valve may then be 
brought into its most sensitive condi- 
tion by increasing the capacity of the 
variable condenser, which has the 


Fig 1.—Critical adjustment of reaction. 


effect of reducing resistance in the 
anode circuit of the detector valve. 
Very smooth and accurate adjustment 
is possible, and, as the wavelength to 
which the set is tuned is not altered 
appreciably, there is no risk of losing 
a weak signal. 

The same method is applicable, 
with even greater advantage, when 
the detector valve is followed by re- 
sistance-capacity-coupled L.F. ampli- 
fication, and a suitable scheme of 
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connections is suggested in Fig. 1. 
The variable condenser should have 
a somewhat lower maximum value 
than in the case of a transformer- 
coupled amplifier, and one of 0.0003 
mfd. or even less will be found suit- 
able for all-round work. The H.F. 
choke shown in the diagram is not 
absolutely necessary; its omission 
will not affect the control of reaction. 

If an anode resistance having an 
exceptionally high.value is used, the 
condenser should be used at the lower 
part of its capatity range, in order 
to avoid a reduction of amplification 
or even the introduction of a form of 
distortion due to by-passing of the 
higher audible frequenctes. 
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COMPOSITE L.F. AMPLIFICATION. 

There is no reason why various 
systems of low-frequency intervalve 
coupling should not be used in com- 
bination in a set; indeed, there are 
sometimes distinct advantages in 
doing so, and some hints as to the 
order in which the different couplings 
should be used may be of interest. 

The most efficient type of detector 
valve usually has a fairly closely 
wound grid, with, consequently, a 
rather high impedance. Difficulties 
are apt to arise in attempting to 
couple such a valve to a succeeding 
L.F. amplifier by the transformer 
method, and, in any case, a low-ratio 
instrument will be necessary. It 
would, therefore, seem better to use 
a resistance rather than a transformer 
in this position, particularly in view 
of the fact that variations of very 
small amplitude are passcd on to the 
grid of the next valve more effectively 
by a resistance than by a transformer, 
or, indeed, an iron-cored choke. Jt 
is possible that very weak signal 
changes would not be handed on at 
all by a transformer, whereas the use 
of a resistance would enable them to 
be magnified up to good audibility by 
further stages of L.F. amplification. 


The choice of coupling devices to 
be adopted in succeeding stages will 
be governed largely by the power- 
handling capacity of the valves which 
are to be used. It should be remem- 
bered that large grid-voltage swings 
cannot be handled by the majority of 
valves sold as suitable for resistance 
coupling, and great care must be 
taken to prevent overloading. The 
characteristics of low-impedance 
power valves are greatly changed by 
the insertion of a high anode resist- 
ance, and, from the point of view of 
simplicity,. transformers offer certain 
advantages. 
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CHOICE OF GRID-LEAK VALUES. 

A good deal of latitude is permis- 
sible in the value of grid-leak used in 
a resistance-coupled, low-frequency 
amplifier, particularly in the initial 
stages, where moderately small signal 
amplitudes are being dealt with. The 
function of this resistance is to allow 


Fig. 2.—Parallel connection of anode and 
grid resistance, 


charges on the grid condenser to leak 
away sufficiently rapidly to allow the 
grid to assume its normal working 
potential in the intervals between the 
arrivals of successive impulses. Its 
value will, therefore, be dependent 
on that of the grid condenser ; if this 
is large, the leak must have a low 
resistance, and vice versa. | 

With a coupling capacity of o.o1 
mfd. (the smallest usually recom- 
mended for use in conventional cir- 
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cuits), a leak of as high a value as 
1 megohm will prove satisfactory. 
For condensers of 9.05 to 0.1 mfd. 


the resistance usually specified is’ 


about 0.5 megohm, while for con- 
siderably higher capacities o. 2 
~megohm will not be too low. 

It should be realised that the choice 
of a leak should also be governed to 
a certain extent by the value of anode 
resistance in the circuit. The former 
should be high in comparison with 
the latter, or amplification will be 
reduced. Consideration of Fig. 2, 
which is the conventional circuit 
drawn in a somewhat unusual 
manner, will show that the two re- 
sistances are really connected in 
parallel, and that the leak, if of a 
comparatively low value, will act, in 
effect, as a partial short-circuit across 
the anode resistance, reducing the 
voltages applied to the grid. 

o 


INCREASING SELECTIVITY. 


The first step to be taken in an at- 
tempt to increase the selectivity of an 
existing valve receiver of the simplest 
possible type will generally consist of 
the addition of a coupled aerial cir- 
cuit. Although this alteration is not, 


as a rule, particularly difficult, in. 


certain cases it may be found incon- 


venient to couple a second coil to the ` 


grid inductance, and it will almost 
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certainly not be easy to find room for 


an extra variable condenser for tuning 
purposes. This latter, however, is 
by no means necessary, particularly 


TO VALVES 


Fig. 3.—Combined series and parallel 
tuning condensers. 


on the shorter (broadcast) wave- 
lengths,. as the ‘‘ untuned aerial ” 
svstem is certainly very effective. 
Another method, -giving in a lesser 
degree some of the advantages of a 
coupled circuit, is indicated in Fig. 
3. Here the damping effect-of the 
aerial load is reduced by the insertion 
of a series variable condenser which 
is provided with a short-circuiting 
switch. In the case of a reéeiver in- 
corporating, say, a valve detector, 
with or without L.F. amplification, 
tuned by a 


— 


DISSECTED DIAGRAMS. 


parallel variable con- | 
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denser, the conversion involves no 
internal alteration to the wiring, as 
the series condenser may be added 
as an entirely separate unit. A 
word of warning should be added 
here to the effect that if the set has 
a stage of tuned anode or tuned 
transformer-coupled. H.F, amplifica- 
tion, it will probably’ be impos- 
sible to usefully reduce aerial damp- 
ing without producing uncontrollable 
oscillation. 

To obtain the utmost benefit as far 
ag increased selectivity is concerned. 
it is essential that the series capacity 
should be small in proportion to that 
connected in parallel with the tuning 
coil, although a considerable reduc- 
tion in the value of the former will 
have the effect of reducing signal 
strength. (Incidentally, a large 
parallel capacity will have the same 


effect.) . 


Here, as in the vast majority of 
similar wireless problems, it will be 
necessary to effect a compromise., 
and, as an infinite number of dif- 
ferent adjustments for a given wave- 
length are possible, it will not be 
difficult to choose a combination giv- 
ing the best results, selecting at the 
same fimc a value of inductance per- 
mitting the use of a suitable relation 
betwcen the values of the two capa- 
cities. 


No. 25.—Wiring a Valve-Crystal Refiex Receiver. 


This seriès of sketches, originally intended to assist readers in understanding circuit diagrams, has 
been extended to show those connections which are at low oscillating potential and those at high 
potential ; 


0}.01010, 6/6 


All filament and other low-pot zntial 
leads are connected. 
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The grid circuit of the valve is 
completed. 


the latter require good spacing with respect to other leads. 


The single hig 
plate 


otential lead in the 
s added. 
16 
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LOUD-SPEAKER CONNECTIONS. 


The Importance of Connecting the Positive and Negative Terminals Correctly. 


By A. P. CASTELLAIN, B.Sc., D.I.C., A.C.G.L. 


T does not seem to be generally known that there is 
a right and a wrong way to connect a loud-speaker, 
or, if it is known, not much notice is taken of it. 

Of course, if there is a telephone transformer or a 
choke and condenser arrangement in the plate circuit of 
the last valve of the set, then it does not matter which 
way round the loud-speaker is ‘connected, as no steady 
plate current flows through it. In the majority of cases, 
however, the speaker is connected straight in the plate 
circuit of the last.valve, in which case the connections are 
important. ar po 

In order to understand why this connection is important, 
it is necessary to examine the 
constructian of a loud- 
speaker. The various essen- 
tial parts of the ‘‘ works ” 
are shown in Fig. 1, and a 
diagrammatic representation 
in Fig. 2. 


ctr a 
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Function of the Permanent 
Magnet. 

Normally, the diaphragm 
is under a continuous strain 
due to the pull of the per- 
manent magnet. When a 
current flows round the coils, 
the soft iron cores are mag- 
netised, and this extra mag- 
netism will either help or 
hinder the magnetism of the 
permanent magnet, accord- 
ing to the direction of the 
current, and thus thé pull on 
the diaphragm dye to the 
resultant magnetism 1s either 
more or less than it -was 
before. The effect of an 
alternating current through 
the windings, therefore, is 
alternately to increase or 
diminish the pull on the dia- 
phragm, which accordingly 
vibrates at the frequency of 
the exciting current. 

If there was no permanent 
magnet there at all, the pull 
on the diaphragm would be independent of the direction 
of the current, and would only depend on its magnitude. 
Thus an alternating current of frequency f (?.c., con- 
taining f positive and f negative half-waves per second) 


WINDINGS 


Fig. 1.—Showing the various 


order of the 


would vibrate the diaphragm 2f times per second, as - 


each half-wave, positive or negative, has the same effect, 
and hence the loud-speaker would distort horribly by 
doubling every frequency applied to it. 

As a matter of fact, this double frequency effect is 
present even whén the permanent magnet is used, but in 


=|" 


pare of a loud~speaker in the 
assembly. 


this case the ratio of the fundamental frequency output 
(i.e., the frequency of the exciting current) to that of 
double frequency depends on the ratio of the permanent 
magnetism to that due to the current, and is, in fact, 
four times the latter ratio. 

It is therefore obvious that the permanent magnet must 
be as strong as possible, so that the unwanted double 
frequency effect may be as small as possible compared 
with the fundamental frequencies. | 

Now let us return to the last valve in the set, 
supplies the current for the loud-speaker. 

This current may be regarded as being composed of 
two separate currents—the 
steady current when no signal 
is arriving, and the alternat- 
ing current due to the signal, 
which is always less than the 
steady current if no distor- 


which 


tion in the last valve 1s 

DIAPHRAGM required. | 
IRON OR STALLOY 5 D 

` STEEL Using the Steady Current, 


This steady component of 
the current through the loud- 
speaker wjndings will assist 
or oppose the magnetism due 
to the permanent magnet ac- 
cording to the direction of 
the current, f.e., according 
to which way round the 
loud-speaker is connected. 
We have already seen that 
we want the permanent mag- 
net to be as strong as pos- 
sible, so we must obviously 
connect the speaker so that 
the steady current assists the 
permanent magnet. 

If we connect the other 
way round, we shall not only 
set more unwanted double 
frequencies, but we shall 
permanently weaken the 
permanent magnet by parti- 
ally demagnetising it. Also, 
the stronger the signal, the 
more do the above remarks apply. 

It has already been shown that, in order to obtain a 
large ratio of the fundamental frequency output from a 
loud-speaker to that of double frequency, the permanent 
magnet must be as strong as possible. 

The actual value of the sound output of the funda- 
mental frequency depends on the strength of the per- 
manent magnet as well as on the current through the 
windings, while the sound output of double frequency 
depends only on the value of the current; so that from 
A 25 
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Loud-Speaker Connections.— 


~~ 


the point of view of obtaining the greatest volume of . 


sound of the correct frequency for a given current, the 
permanent magnet must also be as strong 
us possible. / 

The reader may now ask which way 
round should he connect his loud-speaker ? 

Most good loud-speakers are marked as 
to the direction of this steady current flow 
by + and —, or simply a minus on the 
appropriate terminal. According to. the 
usual convention, current flows from the 
positive of the H-T. battery to the plate 
of the valve, so that + loud-speaker should 
ga to + H.T., and — loud-speaker to the 
plate of the last valve. | 


= gy Tay 


Fig. 2..—Diagram matic representa- 
tion of a ‘loud-speaker, showing 
how the windings are arranged. 
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If the loud-speaker terminals are not marked at all, 
try disconnecting one lead to the speaker when no broad- 
cast is being received, but with the last valve alight. If 
possible, cut out the grid bias on the valve 
for this test. A loud ‘‘ plonk ” will be 
heard in the loud-speaker when one lead is 
disconnected. Now reverse the leads and 
again disconnect one. The connection 
which gives the loudest ‘‘ plonk ’’ in the 
loud-speaker on disconnecting one lead is 
the correct one for reasons which will be 
‘obvious from the foregoing. 

All that has been said above about loud- 
speaker connections applies to telephone 
receivers, though perhaps in a lesser degree, 
as the currents in the windings are smaller. 


SHORT WAVES IN IRAQ. 


: By CAPT. R. F. DURRANT, A.F C. 


N an article published in Zhe Wireless World of 
December 23rd, 1925, I dealt with the history of my 
private station at Mosul and with some of the results 

obtained. © 

Since my return to Europe I have been greatly inter- 

ested in the observation of short-wave phenomena now 
taking place in nearly every part of the globe.: 


Barometer Effects on Signals. 


The barometer in Europe has a definite effect on the 
reception and transmission of distant signals.- This effect 
is not so marked in Iraq. ‘True, this instrument is not 
so fickle as in this country, and, though it dropped 
slightly when a burst of static came, reception from 
Europe was in no way affected, nor, according to reports, 
transmission. Fading was not apparent on 100, go, 80, 
or 70 metres. The 23- to 45-metre band was found to 
be much less liable to interference from statics than the 
old 70 to 100 waveband, but the latter was always ex- 
tremely useful for testing with the U.S.A. 

The 23-metre wavelength was not in any way affected 
by the barometer. It was the only wave on which day- 
light testing with Europe could be carried out. 

The following waveband was used in the summer 
(when the temperature averaged 110° by day and go° by 
night). The observing station in England was G2LZ. 


Continuous Communication. 


We found we could communicate at any time during 
the twenty-four hours, from midnight until 5 a.m. 
G.M.T. on 30 or 37 metres, and from 5 a.m. until 6 p.m. 
G.M.T. on 23 metres. ‘Thirty metres was readable up 
to midday, Iraq time; from thence onwards a shift to 
23 metres was found to be essential at the Iraq end. 

A point worthy of mention is that 23-metre transmis- 
sion from England was readable any time during the 
twenty-four hours. Using 200 watts on this wave, G 2LZ 
reported signals R7, full sunlight at both ends ; 19 metres 
was inaudible. 

Capt. Duncan Sinclair, during the discussion on his 
paper, ‘ Some Facts and Notions about Short Waves” 
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(Experimental Wireless, February, 1926), mentions cer- 
tain phenomena during sunset. I should like to empha- 
sise a fact with regard to reception in Iraq. As the sun 
was setting, Australian and New Zealand stations came 
in with dramatic suddenness, but after ten to twelve 
minutes of R 6 reception would disappear. This occurred 
only from December until the end of February on 80 
metres. It was not noticeable on 80, 40, or 23 metres 
during subsequent mortls. 

The sunsets over the desert were always characterised 
by vivid changes of colour, and I am inclined to the view 
that the varying angle of the sun’s rays, which causes the 
spectrum, brought in these signals from the Antipodes. 
But why only on 80 metres and only during the winter 
months? Is it due to the position of the earth in its 
path round the sun? 


Reception During Eclipse. 

The total eclipse in England, the maximum effect of 
which took place at 1600 G.M.'T., brought in, on 
92 metres, signals from G 20D. It was broad daylight 
in Mosul, and nothing can normally be heard at this 
hour on this wave. G 20D was only readable during the 
twenty minutes or so of the semi-darkness in England. 
Reception was confirmed by G2KF and G 5MQ. l 

What might have turned out to be a very serious acci- 
dent occurred to my assistant, Sergt. Hall, who, for- 
tunately, was not in the line of fire. He was transmit- 
ting (H-T. voltage, ete., being normal), when there was 
a loud explosion, and the iron top of the Helsby con- 
denser, which was across the H.T. mains, blew off and 
buried itself in the wall beyond. The sergeant, unper- 
turbed, put the condenser back again in the circuit, and 
it continued to function perfectly. 

The condenser was filled with oi], and I can only 
conclude the Iraq temperature proved too much for it. 

During many months of experimental work Sergt. Hall 
was my only assistant, and to him I owe a debt of grati 
tude for his zeal and efficiency under very trying Con- 
ditions. He is at present working EG1BH at Cairo 
on and around 40 metres. 
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SINGLE SIDE-BAND TRANSMISSION. 


Technical. Details of the System Used 


in Transatlantic Telephony. 


By E. K. SANDEMAN, B.Sc. 
~ (Concluded from page 489 of the March 31st issue.) 


OUDNESS is a very indeterminate quantity on 

which to observe, and is not directly. proportional 

to the received power, as would appéar to be a 
reasonable basis of assumption. Actually there is 
evidence to show that a sound increases by equal 
loudness intervals as the power is increased by equal 
percentages, and zero loudness is not at zero power, 
but at a definite value of power which varies 
with frequency and with different individuals and 
different telephone receivers. It is therefore more con- 
venient to think in terms of audio-frequency voltages, 
assumed*always to be generated in a circuit of constant 
resistance. To give some idea of the relation between 
loudness and power, it may be stated that the smallest 
change in power which can easily be noticed by direct 
comparison of steady frequencies is ro per cent. The 
difference between the power required to operate a tele- 
phone receiver comfortably and 2 loud-speaker in an 
ordinary living room is of the order of 1,000 times. 

An improvement in noise ratio on a voltage basis of 4 
to 1 is equivalent to a power change of 16 to 1, which 
would make a considerable difference in loudness and a 
very large improvement in intelligibility at critical loud- 
ness levels. 

Summary of the Characteristics of Single Side—band 

Transmission and Carrier Suppression. 


(i) The frequency range occupied, by the side bands is 
halved, the energy radiated in the side-band fre- 
quencies being unaltered if the carrier is radiated 
as in the normal case, #.e., the amplitude of the 
single side band is double the amplitude of 
either of the two side bands when radiated 
simultaneoyst¥. 

(ii) By suppressing the carrier the side-band ampli- 
tude may again be doubled. 

The net result of the above changes is an improve- 

ment in noise ratio of 4 to rt on a voltage basis. 

(iii) Since two side bands occupy half the frequency 
range occupied by one, it is possible to transmit” 
each side-band frequency with more nearly the 
same attenuation ; the deleterious effect of the 
tuning characteristics of the transmitting aerial 
are minimised. Alternatively, for a given dis- 
tortion it is possible to operate with a more 
sharply tuned antenna. | 

(iv) The frequency band width occupied in the ether is 
one-half that occupied by the normal system of 
transmission, so that twice as many channels of 
communication are made available. 

A practical method of producing a single side band, 


Which is actually in use at the present time, is described ` 


i a very complete paper by R. A. Heising.’ A large 
Part of the description below is taken verbatim from this 
paper, as are also Figs. 5 to 9. 


\ 
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The receiving station during transatlantic telephony experiments 
in December, 1922, when single AP oa transmission was 
empioyed. 


It is possible to conceive a number of circuits which, 
when supplied with a voice frequency and a carrier fre- 
quency, deliver at some suitable point two side bands 
unaccompanied by the original carrier frequency. Since, 
however, the balanced modulator used in practice is as 
simple as any to describe, only this will be considered 
here. 

Modulation, as we have already seen, is normally 
accomplished by making the amplitude of a carrier wave 
vary according to the amplitude of the original sound 
wave. A convenient method of accomplishing this is to 
supply both waves to the grid input of a valve having a 
curved plate current-grid voltage characteristic. In this 
case we may regard the low-frequency wave as varying 
the operation point of the valve and so varying its volt- 
age amplification factor for the carrier wave. Now the 
slope of the plate current-grid voltage characteristic of a 
valve at any point represents its voltage amplification 
factor ; hence, if we choose a valve such that the slope of 
the characteristic curve is directly proportional to the grid 
potential (¢ ¢., as the grid potential increases from some 
negative value to zero the slope increases from zero to 
some finite value), the variation in amplitude of the carrier 
wave reproduced in the plate circuit will be proportional 


1 Proc. A.I.R.E., June, 1925, p. 291, “ Production of Single 
Side-band for Transatlantic Telephony.” 
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Single Side-band Transmission.— 
to the amplitude of the audio-frequency wave at every 
instant. A curve of the above type is called a square 
law parabola, and the considerations below are in terms 
of valves having such parabolic characteristics.’ 

On applying a voice wave of frequency f, and/or 
carrier wave of frequency f. to the grid input of a valve 
such as the above, operating on the curved portion of ts 
plate current—grid voltage characteristic, the grid bias 
and A.C. voltage amplitudes being so adjusted that the 
plate current never reaches zero, the frequencies occurring 


Fig. 5.—Balanced modulator circuit for the elimination of the 


carrier frequency in telephony transmission. 


in the plate circuit are: fe fes, 2c. 2fv, fet fv, and 
fe— fe. The last two frequencies represent the required 
side bands, the remaining frequencies being unwanted. 

The balanced modulator is a device which takes advan- 
tage of certain phase oppositions to eliminate some of the 
unwanted frequencies. In Fig. 5 is shown the type of 
balanced modulator used at the transmitting station at 
Rocky Point. 

The windings C, and C, are so arranged that currents 
in the same phase in the two plate circuits produce 
opposing E.M.F.s in Coil C, while currents in phase 
opposition in the two coils C, and C, produce additive 
E.M.F.s in coil C. | 
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as a result of the curved valve characteristics is als 
suppressed. 

If a voice frequency is supplied simultaneously at B, 
then it wil! appear at C, but the double voice frequency, 
although flowing in coils C, and C,, will be suppressed 
in coil C. The two side bands appear in coils C, and 
C, out of phase, and hence are reproduced at C. The 
frequencies appearing at C corresponding to a voice fre- 
quency, fr, and a carrier frequency, fe are fe, fet fr 
and fe— fe. It is a matter of comparative simplicity to 
separate the side bands from fẹ, owing to their relatively 
wide distance apart in the frequency spectrum. 


Double Modulation. 


The question of separating the side bands one from 
another will be now dealt with by a quotation from Heis- 
ing’s original paper relating to the actual arrangement 
used at Rocky Point. 


The principal reason why we do not use the more simple 
process of producing the single side band is that it is too 
expensive to build filters sufficiently sharp to separate one side 
band from another at carrier frequencies up in the neighbour- 
hood of 60,000 cycles. In order to get a single side band at 
60,600 we resort to the process of modulating twice. That is, 
we secure our single side band at a low enough frequency to 
separate it easily from the carrier and the other side band, and 
then by a second modulation process we move it to the desired 
point. This is represented in Fig. 6. The speech band repre- 
sented by A is used first to modulate a carrier such as 33 
There are then produced an upper and a lower side 
band at that frequency. It.is comparatively easy to separate 
the bands at this frequency. In this particular case we pick 
out the lower side band—that is, we use a filter which transmits 
the frequencies running fiom 30,500 to 35,200. For this purpose 
the filter is built with a good steep slope on the upper side. 
The filter which we use has an attenuation characteristic as 
shown in Fig. 7. Now we take this desired side band located 
at B in Fig. 6 and put it into a second modulator where we 
modulate a second frequency of about 89,200 cycles. There wili 
then be produced two new side bands, one shown at D ranning 
from 56, to 58,700, and one shown at E running from 119,700 
to 122,400. The new D and E side bands are very far apart, 
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Fig. 6.—Relative positions of side bands and carrier frequencies in double “modulation. 


So that if a carrier wave is supplied at A it will pro- 
duce voltage changes on the grids of the two valves which 
are in the same phase ; hence the currents in the two coils 
C, and C, will be in phase. As a result, no carrier fre- 
quency will appear at C at all if the coils are accurately 
balanced. In practice a small amount of carrier leaks 
through, owing to unbalance, but the amount which does 
is very small. The double carrier frequency occurring 


' Strictly speaking a “parabolic”? valve characteristic curve 
conforms only to part of a parabola, but with the reservations 
made in this paper the conclusions drawn are true. 
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and also 30,000 cycles removed from the second carrier, and it 
becomes a very easy matter to build a filter which selects the 
desired band D and discriminates against the 89,200 cycle carrier 
and side band E. This filter does nat have to have anywhere 
near the steepness of attenuation slope that the first one does 
because of the relatively greater separation between the bands 
and the carrier K. By this double modulation process we also 
provide ourselves with a flexibility in frequency range which we 
could not attain by the simple scheme except at probibitive 
expense. That is, if we build our second filter to transmit 
frequencies between 71,000 and 41,000 cycles we can cause our 
desired band D to fall anywhere within this range such as D 
by merely moving the second carrier K to K’. If that carrier 
is removed down to 74,000 the lower side band then fall: 
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Single Side-band Transmission.— 
between 41,000 and 44,000. If we move the carrier K up to 
101,000 the side band runs from 68,000 to 71,000. We thus 
secure a flexibility in frequency range for the placing vf our 
side band D with the use of fixed frequency band filters, which 
for work such as we have been doing is of vital importance. 
The characteristics of the second filter are shown in Fig. 8. 
The questian may be asked why we picked the lower side band 
at 33,700 and used it to modulate another frequency, and then 
again picked the lower side band. The reasons for this are 
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Fig. 7.—Attenuation curve of first filter. ' 


partly circuital and partly psychological. We could have picked 
the upper side band at 33,700 and then modulated about 93,000 
cycles and located a side band in the same region where we 
have D as represented. In that case the side band would be 
reversed. . There is no electrical reason for desiring the band 
as-we have used it, over reversing the band, as either will give 
just as good quality, but it seemed simpler to maintain the 
frequency arrangement in the same order in which it occurs in 
the voice. There is an objection to producing the side band 
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33,700 ~ 
D by using one of the side band, near 33.700 to modulate a 
second carrier of about 21,800 which would again place the side 
band D in about the same position. ‘The objection here lies n 
the fact that there is some likelihood of harmonics, especially 
second harmonics, giving some trouble if the balance is not 
perfect. It seemed desirable in a first experimental installation 
to keep all the frequencies and bands totally separate and not 
have them overlapping in such a way as possibly to give rise 
to any harmonic trouble. We therefore chose the lower side 


ATTENUATION IN 
TRANSMISSION UNITS 


or final carrier, 55,500. 


SECOND 
BALANCED 


MODULATOR 
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FREQUENOY IN KILOCYCLES 
Fig. 8.—Attenuation curve of second filter 


-band in both eases, which, although it means turning the fre- 
quency band over twice, yet finally places it in the desired 
position and gives us the flexibility which is of value. 


Replacing the Carrier. 


At the receiving station it 1s necessary to replace the carrier. 


It is not necessary to replace the auxiliary carriers used at the 


transmitting station : 33,700 and 89,200, but only the resulting 
It is interesting to note that this final 
carrier which is *“ eliminated ” is not generated at the trans- 
mitting station at all. It is generated only if the first modu- 


6 


lator is unbalanced and some of the first carrier gets into the 


second modulator. In practice the carrier is considered elimin- 
ated if reduced in amplitude to a few per cent. of its original 
value. á 

The accurate replacing of the carrier is sometimes of great 
importance, This is particularly true in receiving music, as 
otherwise overtones would not be overtones at all. As far as 
receiving speech goes, if the carrier is placed too close to the 
side band the voice sounds low and guttural, while if placed 
too far away it appears very high pitched, but in either case 
the articulation is reduced from what is secured when the carrier 
is correctly placed. It is, therefore, necessary for satisfactory 
operation to place the carrier as near as possible to the theor- 


etical point. 
SECOND FILTER 
TRANSMITTER 


66,500 + S 


3 STAGE 


AMPLIFIER 


TO WATER COOLED 
TUBE AMPLIFIER 


SECOND 


OSCILLATOR 


Fig. 9.——-Schematic diagram of single side-band 
transmitter. 


89,200 ~ 


If our carrier is to remain within, say, 20 cycles of the theor- 
etical point, that means that both the suppressed carrier and 
the replaced carrier must remain constant within 10 cycles. If 
our carrier has a value of, say 55,500 cycles, and we wish to 
keep the frequency within 10 cycles, that means that it has to 
stay within 1-55th of one per cent. of the desired value at ail 
times, even though temperatures in the room change or the 
voltage supply fluctuates slightly. To secure this constancy 
is a job all by itself. Ordinarily an oscillator changes its 
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Single Side-band Transmission.— 


frequency when either the plate voltage or filament voltage 
changes, or when the temperature changes affect the constants 
in the circuit and steps had to be taken to prevent these changes 
or minimise the effects. 7 


Heising then shows the block schematic diagram given 
in Fig. 9, which indicates the general arrangement of 
oscillators, balanced modulators, and filters to accomplish 
the double modulation described above, the figures 
between the blocks representing the balanced modulators, 
and amplifiers indicate the frequencies leaving each block 
and the frequencies entering the next block. 


Explanation of Filter Characteristics. 


It may be well to give a short explanation af the. 


method of plotting the filter characteristics shown in 
Figs. 7 and 8. The curves shown are drawn by plot- 
ting at each frequency the attenuation, in transmission 
units, which is experienced by electrical power in travers- 
ing the filter in question. The behaviour of the filters 
might have been indicated by plotting the relative trans- 
mitted powers at each frequency, in which case curves 
the inverse of those shown in Figs. 7 and 8 would have 
been obtained. The disadvantage of plotting powers 
directly is that the transmitted powers vary in the ratio 
of 1 to 10 million between minimum and maximum for 
both filters, and hence it would only be possible to repre- 
sent a very small part of the curve to scale with a reason- 
able percentage accuracy. The most: obvious definition 
of attenuation is the fraction representing the ratio 
between the output power and the input power. For 
instance, in Fig. 7 on this basis the attenuation ratio at 
aa: I 
34,000 cycles 1s Ges foo Sas 
is approximately 4. Again, the dithculty of plotting 


, while at 32,000 cycles it 


General Notes. 


In our issue of March 10th we men- 
tioned the successful tests on the 23- 
metre wavelength carried out by Mr. 
E. J. Simmonds (G 20D) with a station 
in Egypt. We understand that he has 
now been successful in speaking with 
Mr. J. Maclurcan (A 2CM), a well-known 
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such widely differing numbers with any reasonable degree 
of accuracy presents itself. 

If we consider the denominator of the expressions 
above, then the transmission unit is defined so that an 
attenuation of # transmission units is equivalent to a 
value for the deffominator of the attenuation ratio equal 


to 1018, that is, the value of 10 multiplied by itself 


— times. We can juggle with this a little, and if 7 1s 
tO | 


the power attenuation ratio 
Power output 


I fiad 
=-— =I0—".", n= —10 log,,7 = —10 log : 
” ” pre 51° Power input 


TOlo 

Below is given a table relating power ratios on the 
above basis and transmission units. a. 

For consistency, therefore, attenuation in transmission 
units should be plotted as a negative quantity ; provided. 
however, that the quantity plotted is clearly shown to 
indicate attenuation, this is usually considered not to be 
essential, and has not been done here. 


Transmission Power Transmission Power 
units. ratio. units. ratio. 

1 1.259 9 se poi 7.943 
2 1.585 10 dais .. 100 
3 1.995 15 31.62 
4 2.512 20 1¢; 
5 3.162 30 a 10° 
6 3.981 40 T 10* 
7 5.012 50 ah 10° 
8 6.310 -< 100 10°" 


To find the power ratios equivalent to intermediat: 
whole numbers of T.U.s, multiply the power ratios cor 
responding to the tens and the units. For example. 
47 T.U.=40 T.U.+7 T.U., and is equivalent to 4 
power ratio= 10* x 5.012 = 50,120. : 


metres, and signal strength was reported 
R6 to R8 
0000 

BZ 1AW, V. Alven, Rua Riachuel 
89, CIV. Rio de Janeiro, is transmitting 
every night from 21.00 to 04.00 G.M.T.. 
and will be glad if any British amateur 
will call him during this time. It = 


amateur in Sydney, New South Wales. 
Mr. Simmonds was transmitting on Sun- 
day, March 21st, with an input of 
95 watts on a wavelength of 45.3 metres, 
and, to test the accuracy of reception 
of his signals, sent out a series of figures, 
including decimals. The entire message 
was reported in Morse from Sydney with- 
out error, and Mr. Maclurcan reported 
that every word came through distinctly 
on his loud-speaker, : 


Shortly before this test, Mr, J. A. - 


Partridge (G 21&F) was also in communi- 
cation with Mr: 
p.m. to 7.10 p.m., during which time 
speech from 2KF was heard with remark- 
able clearness on a loud-speake: at the 
Svdney station. A 2CM was using a 
_ super-heterodyne receiver during the test 
which, although not previously arranged, 
Was an entire success. Mr. Maclurcan 
also attempted telephony, but this, un- 
fortunately, was not intelligible at this 
end, and his replies and reports were, 
therefore, sent in code. The wavelength 
employed by the Australian station was 
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Maclurcan, from 6.10 ° 


, 
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37 metres, and that by the British station 


44.5 metres. 
ooo0oo0 


Mr. M. H. Wynter-Blyth (G 6HF), 
Tankersley, near Barnsley, Yorks, informs 
us that on March 2Ist he established 
communication for over half-an-hour 
from 19.30 G.M.T. with Y 5BK in Kohat, 
India, when using 10 watts input from a 
Marconi ex-Government hand-generator. 
The wavelength used was 45 metres, and 
his signals were reported R4 and pure 
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Mr. G W. Thomas (G 5YK) states 
that on the night of Saturday, February 
27th, he was in two-way communication 
with M 1DH in Baghdad for over an 
hour from 23.20 G.M.T. The input of 
5YK was under 15 watts derived from 
A.C. mains, through a transformer, 
ehemieal rectifier and smoother. The 
wavelength of both stations was 45 


understood that he usually transmits o! 
a wavelength of about 35 metres. 
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QRA’s Wanted. 
G 5XQ, D7AA, D7MT, LA 42, RGA2, 
T PAV, ZHC. _ ara 


New Call-Signs Allotted and Stations 

Identified. 

G 2HP (late 2BKI).—C. R. Water, 
123, Upper Brockley Road, 8.E.4. (Ths 
call-sign was formerly held by the Weed: 
hall Wireless Mfg. Co., Euston, N.W.1)) 

G 6UN.—The University of Birmm: 
ham Radio Soeiety, Edgbaston, Birmms: 
ham, will transmit on 150-200 and 4# 
metres. (This station is not yet working 
regularly, and it is probable that the 
call-sign ‘“5QN” may have been mis 
taken by some listeners for “‘5UN ”.) 

G 5X0O.—Capt. L. A. Bratt, Ravers 
dene, Holden Avenue, Woodside Park. 
N.12. (Change of address.) 

G 6ZJ.—C. R. Hunt, Kenaington House. 
Church Street, Sheringham, Norfolk. 
transmits on 45 and 150-200 metres. 
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Broadcasting from a Liner. 

On the night of April 12th-13th dance 
music by Pilbeam's Band will be relayed 
from a ball in aid of the Royal South 
Hants and Southampton Hospital Ex- 
tension Fund on board the White Star 


liner, R.M.S. “Majestic,” in Southamp-. 


ton Docks, from 11 p.m. to 3 a.m., and 
will be broadcast from the Bournemouth 
station, This late transmission should be 
useful for ‘Transatlantic experimental 
purposes. 


0009 


Warning to Experimenters. . 


Broadcasting enthusiasts who think that 
all the ether is theirs for experiment in 
transmission and reception should be very 
cautious nowadays in observing the terms 
of their licence. Articles have been pub- 
lished recently (not. in The Wirelces 
World) advising listeners how a Govern- 


ment radio station can be received. It — 


may be the case that it is quite easy to 
intercept the signals of such a station; 
but broadcasting apparatus is not in- 


tended for this purpose, and it is under- 


stood that the Government will take very 
firm action in any case where a listener 
discloses the nature of the signals of a 
Government station. | 
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Newcomers to 2L0. 


Three newcomers to broadcasting will 
appear in the programme on Monday 
next (April 12th). Miss Pat Reed should 
be particularly interesting, not only on 
account of her deiightful method of de- 
livering her songs and recitations, but 
because of her many broadcasts in 
Australia. Since Miss Reed arrived in 
England she has received many letters 
from ‘ children in the Commonwealth 
begging her to return to them, so she is 
obviously .a favourite with young 
Isteners as she is with adults in the 
Antipodes. Another newcomer is Mrs. 
Kilpatrick, whose short sketches of the 
ubiquitous kiddie have already been re- 
ferred to in this page. The third novelty 
will be the appearance of Fred Rome 
and partner, Mr. Fred Rome is so well 
“known as a concert party artist all over 
the country that listeners will no doubt 
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look forward to hearing him ‘in two 
cameos of an amusing nature. 


7 ©9000 
New Radio Plays. 


I mentioned recently that, in pursuance 
of the policy of broadcasting specially 
written radio plays of rather different 
type from those of twenty or thirty 
minutes’ duration which have usually been 
given, the B.B.C. intended to transmit 
some of the familiar plays which have 
renown on the theatre stage 
during the past two or three decades, The 
first of such plays will appear in the 
2L0 and 5XX programmes on April 28th, 
when a curtailed version, lasting, never- 
theless, a fuil hour, of Oscar Wilde’s 
‘Lady Windermere’s Fan ” will be given. 
The new feature will be repeated at inter- 
vals of about a month. 
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Savoy Hill Topicalities : By Our Special Correspondent. 


Women Announcers. 


The prospect of women’ announcers’ 
services being utilised at British broad- 
casting stations has been brought appre- 
ciably nearer, owing mainly to the success 
which attended Miss Kathleen Nesbitt’s 
efforts in the rőle at 2LO on St. 
Patrick’s Night. Manchester station has- 
already taken a step forward by using a 
lady announcer occasionally for the after- 
noon programmes, and the station will 
probably develop the idea, whiie 2LO may 
also soon. make .a move .in.a similar 


direction. 


cooo 
The Geneva Conference. 


The outcome of the Geneva Conference 
of last month is that the international. 
experts are uniformly agreed on the 
B.B.C. idea of building up broadcast 


A HAVEN OF SELECTIVITY. The trials which beset the average listener who 

attempts to “separate ™ the different broadcasting stations are apparently absent 

in the Channel Islands, according to the report forwarded by this listener, who 

resides in Jersey. On the “ Excelophone’’ receiver shown we are told it is possible 
to receive all British stations, cutting out those that are not required. 
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schemes along lines of higher power and 
the elimination of most of the low-power 
stations. The present system of building 
without regard for the limited capacity 


of the waveband available cannot, how. | 


ever, be changed at a moment’s notice 
without causing a tremendous amount of 
dislocation and inconvenience to Euro- 
pean listeners. By the duplieation of 
wavelengths in suitably chosen zonal 
areas a good deal of the interference will 
be overcome, and attention can then be 
turned to the more delicate task of 
limiting the number of stations that is 
considered adequate for each of the 
broadcasting nations. 
0000 


New Continental Stations. r 

In the meantime further new stations 
are reported. The latest appears to be a 
French station on Z91 metres, which in- 
terferes with Bournemonth. From Dorset 
it is reported to be a German or Dutch 
station; from Midhurst it is identified as 
French, and interfering more on Ham- 
burg than on Bournemouth. Among 
other new stations are Reykjavik, 327 
metres; Umea, on 215 metres; Antwerp, 
on 225 metres; Angers, on 250 metres; 
and Soro, which works not only on 2,400 
metres but on 1,150 metres. 
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Breaking the Wireless Laws. 


In a recent case of infraction of the 
Wireless regulations, a ship gave her call 
sign, in an endeavour to call up a British 
station, no fewer than 109 times, and 
gravely interfered with broadcasting. It 
is an international regulation that call 
signs should not be given more.than three 
times without listening for a reply. 
In another case of interference by a 
French and Belgian steamer, the entire 
conversation between the two operators 
was recorded, which included, among 
other details, the time at which the 
Frenchman was going to dinner and 
exactly what he was going to have. 
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Broadcasting from a Park. 


A band performance from an L.C.C. 
park will be relayed to 2LO during the 
evening of May 6th. Vocal interludes 
from the studio will form part of the 
programme. 

0000 


The Nightingale. 

The broadcasting of the song of the 
nightingale last year was not an un- 
qualified success on the occasion of the 
first attempt at transmission on May 
SIst, although the arrangements were 
rather more e.aborate than in previous 
years. ‘This was because the last. dav of 
the month of flowers was more in keeping 
with a cold and blustering night in 
March. The second attempt to inveigle 
the birds in Oxted Woods into song was 
more successful. The B.B.C. has there- 
fore decided this year to attempt to 
broadcast earlier in the season, viz., on 
May Ist, at which time, given normal 
weather conditions, the nightingales 
should be in good voice, Miss Beatrice 
Harrison’s ’vello will again be the magnet 
to draw the birds into song. 
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FUTURE FEATURES. 


Sunday, April lith. 
Lonpon. —4.2Z0 p.m., The Charles 
Burney Bicentenary. 915 p.m., 
Light Symphony Concert, con- 
ducted by Geoffrey Toye. 


BiRMINGHAM.—3.30 p.m., Orches- 
tral Concert. 
BovugneMouTH.—3 p.m., Concert 


and Organ Recital, relayed from 
New Central Hall, Southamp- 
ton. 


Monday, April 12th. 


Lonnon.—8.50 p.m., The B.B.C. 
Spring Series of Chamber 
Concerts, relayed from the 
Chenil Galleries, Chelsea. 
First Concert. The Virtuoso 
String Quartet. 

CarpirF.—8 p.m., The Besses o’ 
th’ Barn Band. 

Grascow.—8 p.m., The Pianoforte 
Sonatas of Beethoven. 


Tuesday, April 13th. 


Lonpon.—8 p.m., “My Mistake.” 
9.5 p.m., A Spring Programme. 

DaventRy.—8 p.m., Concert Party. 
9 p.m., Concert by the Hotel 
Majestic Celebrity Orchestra, 
relayed from the Hotel Ma- 
jestic, St. Anne’s-on-the-Sea. 

ABERDEEN.—8 p.m., Recital under 
the auspices of the Scottish 
Association for the Speaking 
of Verse. 

Betrast.—8 p.m., Light Orchestral 
Programme. : 

MANCHESTER.—9 p.m., Concert re- 
layed from the Hotel Majestic, 
St. Anne’s-on-the-Sea. 


Wednesday, April 14th. 

Lonpon.—7.2Z0 p.m., The Band of 
the Royal Marines (lst Di- 
vision). Relayed from the 
Dome, Brighton. 

BrrMINGHAM.—7.30 p.m.. Organ 
Recital relaved from the Town 
Hall. 

Newcastte.—8 p.m., A Popular 
Concert. The Besses o’ th’ 
Barn Band. 


Thursday, April 15th. 
Lonpon.—8 p.m., The Roosters. 
ABERDEEN.—9.10 p.m., Special Fea- 

ture: What Is It? 
Friday, April 16th. 


Lonpon.—8 p.m.. “ La Traviata,” 
a Lyric Drama in three acts 


bv Giuseppe Verdi, relayed 
from the Chenil Galleries. 
BournemMoutH.—8 p.m., Mozart- 


Beethoven-Brahms. 


Saturday, April 17th. 
Lonvon.—8 p.m., A Variety Pro- 


gramme relayed from the 
Chenil Galleries. 

Carpirr.—8 p.m., It’s All Wrong. 
A Musical melodramatic Mix- 
ture, conducted by John Henry. 

tLascow.—8 p.m., Musical Comedy 

Selections, 
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Miss Mabel Green to Broadcast. 

One of thọ best known of musical 
comedy actresses of former days, Miss 
Mabel Green, will emerge from her re- 
tirement on Wednesday next (April 
14th), when she will b cast the comedy 
sketch, ‘‘The Poor Rich,” which has 
been specially adapted for the mictv- 
phone. It is some years since Miss Green 
was last heard in her great successes, 
“The Little Michus,’” “The Balkan 


Princess,” etc. 
0000 


For Children of All Ages. 

The Children’s Corner—I am not sure 
that the term is rather a misnomer, as 
the feature attracts adolescents equally 
with the youngsters—is becoming one of 
the most difficult parts of the studio pro- 
grammes to arrange. The policy is to 
provide a recreative programme, devoid 
of all appearance of education. This 
programme includes fairy stories, school 
stories, stories of adventure, legend and 
folk-lore, great men and their achieve: 
ments, literature, music, ev ing in 
fact that appeals to the child mind. 
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New Schemes. 

While the older generation has accepted 
broadoasting as a novel means of instruc- 
tion and entertainment, by the children 
it is accepted as one of the facts of life 
and for them it has the additional quality 
of drawing all classes and persuasions 
together ; in a sense, of making the whole 
world of childhood kin. The hold that 
broadcasting has thus secured on the 
child mind is to be developed, and new 
plans are now. being considered for co- 
ordinated programmes, incorporating 
balanced entertainment, so that every 
child in the wide clientele of the 
Children’s Corner shali be catered for 
and interest shall not be alowed to flay. 
The latter is a very real danger where 
the aim is to interest children. Ask any 
broadcasting Aunt or Uncle whose 
creative and imaginative instincts have 
been put to the test. 


coaQao 


Broadcasting and Bacchus. 

A question relating to loud-speakers in 
ees houses was raised in Parliament 
ast week by Sir Bertram Falle (Ports- 
mouth N., U.), who asked the Secretary 
of State whether he was aware that orders 
had recently been issued by the police 
authorities forbidding the instalment of 
wireless sets in public houses unless such 
premises were licensed for music and 
singing. In his reply Sir W. Joynson- 
Hicks said that the question was one for 
the local authority and involves questions 
of law which can only be decided by the 
Courts. 

0000 
Hospital Programmes. 

Many listeners will welcome the 
announcement that a special service for 
the sick is to be broadcast from a!l 
stations once a week. The B.B.C. finds 
that the day and time most convenient 
for hospitals in general are Thursday be- 
tween 4 and 4.30 p.m., and the new 
feature will start as soon as the necessary 
urrangements can be made. 
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HALLADAY’S VERNIER DIAL. 


Messrs. Halladay’s, Ltd., Tame Road 

E Works, Witton, Birmingham, have intro- 

‘Wy duced a dial for critical condenser con- 

trol embodying some entirely new 

K features. The reduction gearing between 

“B® the operating handle and the instrument 

"$. shaft is obtained through pinions, but in 

} this instance only two toothed wheels are 

- employed, which possesses the advantage 

;.0ver the type fitted with a .compound 

$ train of pinions inasmuch as backlash is 
i sah are 

- The reduction gear ratio obtained with 

} a single pair of pinions would normally 

.§ be insufficient to provide a satisfactory 

.@ degree of critical control, and a novel 

® feature is the fitting of a 6in. extension 

P handle to the spindle of the smaller 


A new vernier dial in which quick adjust- 
ment is obtained with the operating ex- 
tension handle in a vertical position, whilst 
by hinging it over to the horizontal an 
exceedingly fine control is produced. 


-wheel, This extension handle, which is 
, of ebonite, and thus eliminates hand capa- 
city, is hinged so that when raised to a 
vertical position a quick adjustment of 
the dial is obtained, but when the handle 
is bent over to the horizontal a compara- 
tively large swing is needed to produce 

k- an exceedingly small rotation of the dial. 
Coarse tuning operates through a 6:1 
reduction gear ratio. 

The dial is well made in brass, has a 
bright silvered finish, with the numbers 
chemically engraved. The scratch lines 
Indicating degrees are exceedingly fine, 
and in this respect the graduations are 
superior to the thick white lines so 

y frequently found on the ebonite type of 

. dial. Instead of the usual form of pointer 
a vernier plate is supplied, so that it is 
rendered a simple matter to read to the 
one-tenth part of a degree. 


_ The movement is secured by’ making 


use of the one-hole fixing unit of the con- 
denser, and the specimen examined was 
provided with a threaded bush for attach- 
ment to a 2 B.A. spindle. e 4 
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BATTERY CHARGING FROM D.C. 
MAINS, 


= When a direct current supply is avail- 
able the filament battery is easily charged 
by connecting it in 


series with the light- 
ing circuit either by 
breaking in on one of 
the main leads or 


merely severing a connec- 
tion to one of the lamps 
and interposing the bat- 
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D.C. supply. 


REGULATOR 
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A Review of the Latest Products of the Manufacturers. 


self-aligning brush, the regulation ob- 
tained being suitable for controlling the 
charging of a 60, 100 or 150 volt battery 
at 140 milliamps from 110 or 220 volt 
e ammeter, which is 
spring controlled, gives dead beat read- 
ings. The complete apparatus is self- 
contained with incoming and outgoing 
terminals and mounted between two cast- 
iron end plates with a black finished sheet- 


metal cover. 


tery. It is not always |ADJUSTABLE INCOMING 
convenient to charge CURRENT MAIN : 
l TERMINALS 


through the entire house 
lighting circuit, which is 
attendant with many difti- 
culties and some degree of 
risk, whilst to charge 
through a single lamp is 
exceedingly slow in the 
caso of a large battery. 
The General Electric 
Co., Ltd., Magnet House, 


ANCREASE 


J'e A 
ry n 
O Au a 


DECREASE 


- fhag Ran? 


Kingsway, London, 
W.C.2, now manufacture CHARGING 
charging boards specially TERMINALS AMMETER 


designed for use with 
wireless accumulators, For 
the charging of L.T. bat- 
teries a number of 
switchboards are avail- 
able with outputs varying 
from 3 to 12 amperes 
and arranged for use on 


supply voltages of 50, 
110, and 220. The 
equipment, which jis 


mounted on a slate panel, includes mov- 
ing iron oval pattern ammeter, double pole 
rotary type switch, main fuses, regulating 
switch resistance, and the necessary in-put 
and out-put terminals. 

A special type of variable resistance is 
available for charging H.T. accumulator 
batteries and is shown in the accompany- 
ing illustration. The resistance unit con- 
sists of a slate former wound with resist- 
ance wire of ample rating with low tem- 
perature rise, the complete winding being 
treated with heat-resisting cement. The 
adjustable current regulator consists of a 


The new G.E.C. regulating resistance for charging H.T. 
accumulator batteries from direct current mains. 


: TWO USEFUL METERS. 

Messrs. Crompton and Co., Ltd., of 
Chelmsford, have recently introduced two 
useful measuring instruments, the 
“ Unique ” cell tester and the ‘‘ Alltest ’’ 
multi-range moving coil meter. 

The cell tester has been designed to 
meet the demand for a thoroughly reli- 
able commercial instrument which is 
reasonable in price, light in weight, and 
easy to handle. The movement is of the 
moving coil type, is exceedingly light, 
but at the same time robust, and is fitted 
with an external zero adjusting screw, 
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the pivots operating in sapphire bearings. 
Pole pieces of special shape are employed 
to give wide divisions at the workin 

parts of the scale in the jeiki bour bood 


-= 4 


t angele SS ie oe, r, 
Pane, Se ail TI T 


ae rp 


New Crompton testing instruments. 
-universal instrument with its resistances in shunts 


of 2 volts, the scale being divided into 
sixty parts, each division representing 
0.1 volt. 

On test it was found that a current of 
4.65 mA. is required to swing the pointer 
through one volt on the scale, the wind- 


“Stunt ” Circuits, 

Much-advertised circuits of the 
“stunt” variety came in for criticism 
at the hands of Mr. J. H. A. Whitehouse, 
of the B.B.C., who lectured before the 
Muswell Hill and District Radio Society 
on March 17th. A number of “ stunt ” 
circuits were shown on the screen, and 


the lecturer demonstrated very clearly 


that the majority embodied only slight 
modifications of standard practice. 

On the question of broadcast reception 
Mr. Whitehouse emphasised the import- 
ance of working valves at their correct 
voltages and recommended the use of 
anode rectification. Methods were de- 
scribed for the easy control of reaction, 
attention being drawn to the advantages 
of controlling oscillation by fixing the 
reaction and having a variable high 
resistance in shunt with the A.T.I. 

Hon. Secretary: Mr. Gerald 8. Ses- 
sions, 20, Grasmere Road, N.10. 


oo0oo0o0 
A Motor Car Set. 

A portable eight valve superheterodyne 
receiver, adapted for use on his car, was 
demonstrated with success by Mr. John- 
son, a member of the Bristol and District 
Radio Society, on March 1%h. Numer- 
ous types of aerials had been used by 
Mr. Johnson with varying success until 
he tried a wire spiral suspended from the 
car roof. This had been found to give 
the best results, no directional effects 
heing observed. 
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ing being of very high resistance so that 
an inappreciable current is taken from 


the cells on test, and contact errors are 
negligible. The instrument is supplied 


On the left is the cell tester and on the right the 


with insulated spear points for making 
contact on the battery terminals, 2ft. of 
insulated flexible cable with ebonite hand 
guards being provided. 

The instrument is one possessing ex- 
treme accuracy, and although an error as 
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The set was afterwards taken from the 
car and attached to a wire stretched 
across the club room, excellent reception 
being obtained. 

Hon. Secretary: Mr. S. J. Hurley, 46, 
Cotswold Road, Bedminster, Bristol. 


oo0oo0o0 


How to Choose a Loud-speaker. 

For those intending to purchase a loud- 
speaker the programme which was car- 
ried out recently by the Norwich and 
District Radio Society was of gennine 


assistance. A number of loud-speakers 
of different make, including the home- 
made variety, were placed behind a 


screen, and were operated in turn in con- 
junction with a Burndept Ethophone V, 
which yielded plenty of distortionless 
volume, ; 

As a result of a vote the premier place 
was assigned to an instrument of popular 
make, two other well-known loud- 
speakers being voted second and third. 
As a perfectly fair and dependable means 
of assessing the relative merits of the 


-many instruments on the market, this 


method can be recommended to other 
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high as 2 per cent. might be tolerated in 
a meter of this class, careful test revealed 
that the readings on the right-hand side 
of the scale were perfectly accurate, 
whilst an error in the left-hand readings 
did not exceed 4 per cent. 

_ Altogether this meter is an arenotiayy 
useful instrument, and indispensable for 
battery testing and charging. 

The “ Alltest’’ moving coil meter has 
been developed as a portable D.C. testing 
instrument. The illustration shows this 
instrument in association with its shunts 
and resistance bobbin attachments by 
means of which the range of the scale 
readings becomes 15 mA, 5, 15, or 
30 amperes, 75 mV, 3, 15, and 150 volts. 

As a milliameter the accuracy of the 
scale does not exceed 2 per cent., and on 
test scale reading at 2 mA was found to 
be 2 per cent high. At 4 to 8 mA the 
error was less than 4 per cent. Again, 
between 12 and 15 mA the reading was 
14 per cent. high. The voltage and cur- 
rent measurement making use of the 
shunts and resistances similarly possess 
these minor discrepancies. 

The shunts are very neat and handy 
and of compact design. The movement, 
even on the milliampere scale, is particu- 
larly dead beat. There is no indication 
on the meter of the polarity of the ter- 
minals, though, of course, the user would 
soon become acquainted with the direc- 
tion of connecting up. 

This universal instrument should prove 
exceedingly useful for conducting tests 
in connection with constructional and 
experimental work. 


clubs whose members are still undecided 
on this important question. 

Hon. Secretary: Mr. S. Hayward, 42, 
Surrey Street, Norwich. 
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FORTHCOMING EVENTS. 


WEDNESDAY. APRIL 7th. 

Tottenham Wireless Society. At 8 p.m. 

At 10, Bruce Grove. Demonstration 

of the “ Keystone” re Heterodyne 

eceiver by Messrs. Hughes and Moody. 

Edinburgh and District Radio Society. At 

117, George Street. Business Meeting 
and Questions Evening. 


FRIDAY APRIL 9th. 


Sheffield and District Wireless Society. At 
7.50 p.m. At the Dept. of Applied 
Science, St. George's 5 bey Ele- 
mentary Lecture (8): “More Compile 
cated Valve Circuits.” bt 


MONDAY, APRIL 12th. 


Instituticn of Electrical Engineers. In- 
perot Meeting. At 7 p.m. At the 
; nstitution, Savoy Place, W.C.2. Dis- 
cussion: “The Linking. Together of 
Wireless and Wire Communication 
Systems." (Opened by Captain P. P. 
Eckersley.) 


: Ipswich and District 


Radio Society. In 
the Lecture Room, 


Museum, Fligh 


; Street Locture by Representative of 

: the B.B.C. 

? Southport and District Radio Society. At 
8 Ein t St. Andrew's, Part Street. 
p alk to Beginners,” by "Mr. QG, B. C. 
arvis. 


WEDNESDAY, APRIL 14th. 
Institution of Electrical Engineers, Wire- 
less Section. Lecture: “The Ru 
Radio Telegraphy Station,” by Mr. 

E. H. Shaughnessy, O.B.B. 
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CIRCUITS | 


in Theory and Practice. 


9—Aerial Tuning Circuits. 


S. O. PEARSON, B.Sc., 


HE wavelength to which an aerial responds when 
there is no added inductance or capacity in the 
circuit is called the satural wavelength of the 

aerial. If Lais the aerial inductance in microhenries and 
C, the aerial capacity in microfarads, the natural wave- 
length of the aerial will be: 


A, = 1885 y LaCa metres. 
Now, the inductance and the capacity are each roughly 
proportional to the length of the aerial measured from the 
far end to the earth connection, and therefore the natural 
wavelength of an acrial is approximately proportional to 
its length. A very rough idea of the natural wavelength 
in metres of a flat top aerial is obtained by multiplying 
the total length in feet by 1.5. For instance, an aerial 
1ooft. long from the earth connection to the far end will 
have a natural wavelength of about 150 metres. In 
general, an aerial operates most efticiently when tuned to 
a wavelength not far removed from the natural wavelength. 


Methods of Increasing Aerial Wavelength. 


For receiving purposes it is necessary to be able to 
tune the aerial to any wavelength over a considerable 
range, and various methods are available for doing this, 
these being discussed in turn below. It is usually neces- 


sary to be able to vary the wavelength continuously, 7.¢.,_ 


not in steps ; and therefore it is essential to provide some 
means of varying the total inductance or capacity (or both) 
continuously through a certain range. 

It is always necessary to have an induc- 

tance of some sort connected in the down La 
lead for the purpose of transferring some 

of the received energy to the receiving ap- | 
paratus, whether the” receiver is directly t 
connected or inductively coupled to the = 

aerial circuit. Since the aerial capacity is 

distributed along the length of the aerial (a) 

it follows that the current in the aerial will pig. 

be greatest at the base, and will gradually tuned 
diminish for points considered along the trical i 
length of the aerial towards the elevated 

end, there being no current at all at the extremity. Thus 
in order to get maximum voltage built up by the signal 
across the series inductance, the latter should be con- 
nected] in the circuit as near to the earth connection as 


possible. It is a mistake to have a very long earth lead 
running from the receiving apparatus to the carth 
connection. 


lor tuning purposes this coil itsclf may be designed 
so that its inductance is coos variable over a 
considerable range. An ear!y form of aerial tuning in- 
ductance consisted of a eae single layer coil of 
enamelled copper wire with the enamel removed from the 
top surface of a strip parallel to the axis of the coil, a 


+ 


1.—Aerial circuit (a) 

by a variometer iu 
The equivalent elec- 

trical circuit is shown at (b). 


A.M:1.E.E. 


slider making connection with ‘any desired turn. This 
enabled the inductance to be varied in small steps. each 
step changing the inductance by the amount correspond- 
ing to that of one turn. This arrangement was quite 
practicable for receiving Morse signals of moderately 
long wavelength on a ‘crystal receiver, but the tuning is 
not nearly critical enough for continuous waves and tele- 
phony, especially on the fairly short waves now used 
for broadcasting and other purposes. A variometer pro- 
vides a means of changing the wavelength continuously, 
hut has only a limited range. A good variometer would 
have an inductance ratio of about ten to one between 
maximum and minimum settings,’ and, allowing for the 
inductance of the aerial itself, this would give a wave- 
length range of not more than about three to one. The 
disadvantage of a variometer is that when. set at the 
lower inductance values, its effective resistance is un- 
necessarily high, partly due to the length of wire on it 
and partly due to the general design. 


Loading Coils. 


When a coil of inductance I. microhenries is connected 
in series with the aerial near the base, the total inductance 
of the aerial circuit becomes (L + La) microhenries, where 
La is the acrial inductance, and the wavelength to which 
it is tuned is given by 

A= 18857 (L + La)Ca metres. 
This does not take into account the self- 
capacity of the inductance coil, this being 
© assumed to be small compared with the 
Ca aerial capacity Ca. We see from the above 
expression that the wavelength is increased 
by adding inductance in series, the wave- 
f length being proportional to the square root 
of the total inductance. ‘To obtain as large 
(b) a fraction as possible of the available signal 
voltage across the series inductance, the 
latter should be fairly large compared with 
the inductance of the aerial itself. Fig. 
1 (b), which is the equivalent circuit to the 
actual aerial circuit shown at (a), will make the reason 
for this quite clear; the total voltaze built up across 
the inductance portion of the circuit will be divided 
between the two inductances in the direct ratio of their 
values. Thus up to a certain point the larger the value 
of the series inductance the better, but, on the other hand, 
the receiving efficiency of the aerial is greatest at wave- 
lengths near the natural wavelength, and when a short 
acrial is tuned by means of loading inductances to respond 
to waves ten or more times as long as the natural wave- 
length, the efficiency falls off considerably. Fortunately, 


1 See The Wircless World, Feb. 3rd, 1926, page 183. 
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Wireless Circuits in Theory and Practice.— 
from the amateur point of view, nearly all of the most 
interesting transmissions to be listened to are of moderately 
short wavelength, 
permitted for amateur aerials by the Post Office gives 
very good efficiency on these wavelengths. The 
moderately long-wave transmissions from the broadcasting 
station at Daventry are conducted on such a high power 
that the inefficiency of a short aerial is immaterial. 

The most convenient and practical method of tuning an 
aerial circuit is to have a fixed inductance in series with 
the aerial and to vary the capacity of the aerial circuit 


O 


(c) 

Fig. 2.—Aerial tuning by means of an inductance and variable 

condenser in parailel. The equivalent electrical circuit neglecting 

aerial inductance is shown at (D) and with the aerial inductance 
taken into account at (c) 


by means of a variable condenser. One method is to con- 
nect the tuning condenser in parallel with the inductance 
coil as shown in Fig. 2(a), where L is the inductance 
coil and C the added condenser. Assuming the aerial 
E to be small compared with the eal inductance 
L, the aerial circuit is electrically equivalent to the cir- 
cuit of Fig. 2 (ò). ‘The two capacities C and Ca in 
parallel represent a total capacity of (C + Ca) micro- 
farads, and the wavelength is therefore given by: 
A = 18854 L(C + Ca) metres, 
the addition of the parallel condenser thus Increasing the 
wavelength. If the aerial inductance I.a is comparable 
with that of the coil L, and if L is assumed to be close 
to the earth connection, the equivalent circuit will be as 
shown in Fig. 2 (c). This is not a simple straightforward 
circuit, and the expression for the actual wavelength is 
more or less complicated ; but it will be sufficiently accu- 
rate for our purpose if we assume that the added capacity 
is connecte | across the whole of the inductance (L + La), 
giving a wavelength of: 
A= 18857 (L + La) (C + Ca) metres. 


Actually, the wavelength will be somewhat less than this. 


Wavelength with Parallel Tuning. 

We saw in connection with tuned circuits that, in order 
to get a high signal voltage across the inductance or con- 
denscr, the ratio of inductance to capacity must be as 
high as possible, and the same rule applies here. For 
wavelengths ranging between 300 and 500 metres a vari- 
able condenser used in parallel in this manner should not 
have a greater maximum value of capacity than 0.0005 
mfd., or, as a limit, not greater than 0.00075 mfd. For 
a given aerial the greatest voltage is obtained across the 
inductance coil when there is no condenser connected in 
parallel. 

The average capacity of the standard type of P.M.G. 
aefial usually ranges between 0.0002 and 0.0003 mfd., 
and therefore a parallel condenser whose maximum capa- 
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and the maximum length of t1ooft.. 
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city is 0.0005 mfd. gives a very limited wavelength ranz: 
—less than two to one. For instance, with an aerial whos: 
capacity is 0.00025 mfd., a variable condenser of 0.0005 
mfd. capacity will tune the aerial from, say, 300 metres 
for minimum condenser reading to only about 500 metres 
for maximum condenser setting with a suitable inductance 
in circuit. Therefore, in order to cover a wide band ci 
wavelengths it is necessary to have a series of. inductance 
coils, any one of which can be eonnected in the aen.. 
circuit. Each will give a definite band of wavelengths in 
conjunction with the condenser in the circuit. The seric- 
of coils must be so chosen that the highest wavelenzth 
given by any one coil is slightly greater than the lowest 
wavelength given by the next largest coil in the sequence. 
f.e., the wave bands of the consecutive coils must overla. 
in order to leave no gaps in the complete range of wave- 
lengths to be covered. 


Tapped and Plug-in Coils. 

The most convenient form of ‘coil, from the point ct 
view of interchangeability, is the plug-in type which fit- 
into a coil holder connected permanently in the circu 
as shown in Fig. 3 (a), and there are a large number ot 
these on the market. Another means of covering a wide 
band of wavelengths, using a single coil only, is obtained 
by having tappings taken from various points in the co! 
so that, by means of a switch, part of the coil only mas 
be used at a time. This arrangement is indicated in 
Fig. 3 (V). It has the advantage of rapid changing, ane 


(b) 


(a) 
Fig. 3.— f aerial inductance coll a) th I coll; 
g. e ee eer cy variable tanned cail (a) e plug-in 


the coil can be mounted inside a cabinet without the neces- 
sity of opening the same for changing the wavelengii 
range. This advantage is, however, usually more than 
outweighed by the loss of efficiency experienced when on:y 
a few of the turns are in use. ‘The unused turns are 
actually in the magnetic field produced by the usefu: 
turns in the circuit carrying the high-frequency currents. 
The result is that high-frequency electromotive forces are 
induced in the unused turns, or dead-end turns as they 
are called, and, due to the self-capacity between these 
turns, serious losses may occur. If there are many dead- 
end turns the sclf-capacity may be sufficient to tune thé 
unused part of the coil to the same wavelength as the 
signals being received, in which case a large oscillatin: 
current will flow and introduce losses sufficiently great to 
reduce the strength of the received signal to a small frac- 
tion of what it would be if the dead-end turns were not 
present. On the whole, then, it is better to use a sepa- 
rate coil for each band of wavelengths. For ordinary 
broadcast reception one coil will cover the wavelengths 
used by the British stations except Daventry. 


™= 


APRIL 7th, 1926. 
Wireless Circuits in Theory and Practice.— | 

An example is now given of an actual determination of 
the size of coil required to tune a given aerial over a 
wavelength range of, say, about 300 to 500 metres when 
a 0.9005 mfd. variable condenser is used in parallel with 
the coil. Suppose that the aerial is one of average size, 
and therefore having a capacity of about 0.0002 5 mfd. 
and a natural wavelength of, say, 140 metres. From the 


formula A = 18854 LCa, we find that the aerial in- 


Lo 
re} c, 
L 
(a) | (b) (c) 


Fig. 4.—Aerlal circuit tuned by a variable condenser in series. 
The equivalent circuits with aad without the aerial inductance - 
are shown at (b) and (c). =- 


ductance Le is about 22 microhenries. Let-T., denote 


the total inductance of both the aerial and the coil; then 
the wavelength is given by: 

. A= 1885/7L,(C + Ca) metres, 
where C = added capacity, and therefore for maximum 
condenser setting of 0.0005 mfd. we have: 

500-= 1885 y, L, x 0.00075, 

from which L,= 94 microhenries. Thus the coil in- 
ductance should be 94 — 22 = 72 microhenries. 

We must see now to what wavelength this coil will tune 
the aeriai circuit when the condenser is set at its lowest 
value, which we shall assume gives a minimum capacity 
of o.oo001 mfd. 


We have A=1885V L (C, + Ca) 
= 1885 y 94 x 0.00026 
-~ =204 metres. 
Thus, with @ 0.0005 mfd. variable condenser it is 


possible to cover the range from 300 to 500 metres. A 


later instalment will be devoted to the winding of in- 
ductance coils to a given value of inductance. 


Tuning by Means of a Series Condenser ` 

Both of the methods discussed above for tuning an 
aerial incréased the wavelength above the natural value, 
and where it is desired to receive wavelengths near or 
even below the natural wavelength of the aerial both 
these methods are unsuitable; to lower the wavelength, 
it is necessary to decrease either the inductance or the 
capacity. It is physically impossible to lower the in- 
ductance below that of the aerial inductance itself ; in 
fact, the total inductance must be greater than that of 
the aerial, as a series inductance is always necessary for 
connection to the receiver Thus we are bound to lower 
the capacity of the aerial circuit, and this is effected by 
connecting a variable condenser in series with the aerial 
as shown in Fig. 4{a@). If we neglected the aerial in- 
ductance itself, the equivalent tuned circuit would be as 
shown at (b) in Fig. 4, so that, in effect, the added 
condenser is connected in series with the aerial capacity. 

Now when two condensers of capacities C, and C,, 
respectively, are connected in series, the resulting capa- 
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city C is given by c Cte CFG This 
shows that for two condensers in series the resulting 
capacity is less than that of either of the individual con- 
densers, and,, therefore, when a condenser is connected 
in series with an aerial, the total capacity and the wave- 
length are reduced. The series condenser should be con- 
nected immediately above the inductance coil in the aerial 
lead, and when the earth lead is short the bulk of the 
aerial inductance will be between the condenser and the 
elevated portion of the aerial, and, therefore, the equi- 
valent circuit will be as shown in Fig. 4 (c), the wave- 


` length being given by A=1885./L,C, metres, where 


L, is the total inductance of coil and aerial, and C, is 


of the_condenser and the 


the resultant capacity mm 
a 


Wavelength of Series Tuned Circuit. 


_ , When the series capacity is reduced to a low value, a 


large proportion of the signal voltage is lost across this 
condenser, and, therefore, the efficiency of the aerial 
circuit begins to fall off as the capacity is lowered. 
Thus for series tuning it is better to use a variable con- 
denser whose maximum capacity is considerably larger 
than that required for parallel tuning, and. a condenser 
having a maximum value of from 0.001 to 0.0015 mfd. 
is to be recommended. 

Taking the same aerial and coil. as: considered above 
for parallel tuning, and using a series condenser whose 
capacity ranges from o.ooo1 to 0.001 mfd., we find that 
the total eapacity with the condenser set at the full value 
is 0.0002 mfd., and, therefore, the maximum wave- 


length obtained is 1885 4/94 x 0.0002 = 258 metres. For 
minimum setting of the condenser the total circuit capa- 
city wofks out to 0.000071 mfd., or 71 microfarads, 
giving a ' minimum wave- 
length of 154 metres. We 
see, then, that, for this par- 
ticular aerial and coil, 
tuning can be obtained from 
300 metres upwards with a, 
parallel condenser, and from 
258 metres downwards with 
the series condenser. It will 


be noticed that there is a gap —- = 
Fig. 5.—Switch connections for 


between the two wavelength connecting the tuning condenser 
in series or paral.el with the 
ranges, namely, from 258 tuning coil. 


to 300 metres, which cannot 

be covered with the particular coil in use, and in order 
to tune to wavelengths within this gap it is necessary to 
employ another coil of different inductance value. For 
any coil whatever there is always a gap present between 
the series and the parallel tuning ranges. 

When it is desired to receive over a wide band of 
wavelengths, it is a good plan to provide a switch in the 
circuit enabling the tuning condenser to be connected 
either in series with the aerial or in parallel with the 
tuning coil. An ordinary double-pole two-way switch 
is suitable, and a method of connecting it in the circuit 
is shown in Fig. 5. Where series-parallel tuning is pro- 
vided in this manner a medium-sized condenser should 
be used, a suitable maximum value being 0.00075 mfd. 
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The Editor does not hold himself responsible for the opinions of his correspondents 
Correspondence should be addreszed to the Editor, “The Wireless World,” Dorset House, Tudor Street, E.C.4, and must be ascompanied by the writer’s name and addnn. 


EXPERIMENTERS AND THE PUBLIC. 


The following letter has been sent to us for publication by 
Mr. Charles W. Railton. . A similar letter appeared recently 
in The Times :— or. 

Sir,—In reply to Mr. Maurice Child, whose indignation I 
regret to have aroused, may I say that I have every wish to 
give all due consideration to the experimental transmitter, who 
no doubt hag in the past done ae and valuable work? All 
I contend for is that the listeners, who, after all, -ferm—the 
vast majority of the people concerned, should have some small~- 
share of the precious silent hours on Sunday, free from all 
interference, in which to carry out operations as interesting to 
themselves as transmission is to the experimenter, and I still 
think that the two hours from 6 to 8 p.m. are a very modest 
and reasonable share to ask for. 

I think also that the experimental transmitter may well bear 
in mind the possibility that in the natural progress of things 
his day may soon to a large extent be over. Most of the 
really necessary experimental work is now being done, and 
well done, by the B.B.C. engineers, and, with the enormous and 
rapid growth in the number and requirements of the listening 
public, the experimental transmitter miay eventually find him- 
self, especially if he prove unreasonable or unduly aggressive, 
practically frozen out. ee 

May I also assure your correspondent that my sufferings at 
the hands of his friends are in no wise due on my part to 
faulty or inferior apparatus? The instrument I use is a par- 
ticularly complete and effective one, with great selectivity, and 
was specially made for me by a past-master in the art. I 
may also claim, I think, after nearly two years’ experience, that. 
there is no lack of skill on the part of the user, as witnessed 
by the success with which I receive foreign transmission, aided 
by the ability to cut out home stations which my set gives me. | 
I venture to think that it would tax the ingenuity of any radio 
society, local or otherwise, to improve my set in any way. All, 
however, is of little avail when once the light-hearted trans- 
mitter really gets going What is happening all the time to 
the despised possessor of what Mr. Child lightly dismisses as 
“cheap, unselective apparatus ? I shudder to think! As to 
experimental transmitters using only wavelengths of urider 200 
metres, it may be so in the London district. I can only say 
that in this part of the world the chief offenders work mainly on 
290 to 300 metres, some even going up into the neighbourhood 
of 500. Could their activities be confined to the low wave- 
length mentioned by your correspondent, no reasonable com- 
plaint could be made. May one hope that this way possibly 
lies the solution of the difficulty ? 

Yours truly, 
CHARLES W. RAILTON. 

Cherry Tree House, Alderley Edge, Cheshire. 

March 12. 


Sir, —I think the letter from Mr. G. N. Wright in your issue 
vf March 24th is not only a slur on the amateur transmitting 
fraternity of Manchester but also a slur on us all. Firstly, 
the amateur transmitters of Manchester are by no means 
“ messers,” as he calls it; not-only I, but others as well, con- 
sider them to be among the best transmitters using the ether. 
G.N.W.’s receiver must be very selective if he can hear what 
a transmitter has to say when the wavelength used by that 
transmitter is heterodyned by another. As regards joining the 
“ I know some of these gentle- 
men belong to it.” G.N.W. knows all there is as 
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regards radio, and in that case, of course, the Radio Socieiy 
cannot help him. Can he qperate a valve transmitter himself’ 
If so he will know the difference that a .001 condenser wil! 
make in either short- or long-wave transmission. 

If Mr. Wright only complained to the Manchester Radi 
Society I think he would at least receive a courteous reply. 
Instead, he. prefers to write a letter in our foremost radi 
journal so that ‘ all the world ” may know that he is not quit 
such a capable operator as he supposes he iS. 

If some of our grumblers would only try their hand at trans- 
‘mutting, then I don’t think they would be grumblers any mur. 
The amateur has a lot to put up with at present without having 
his times of transmission limited any more. Mr. Maurice Child 
defended the amateur in a most commendable manner—not only 
the “ real experimental transmitter,” but alse the man with 
limited means who has to do his experimental work without the 
help of quite a number of high-priced instruments for which 
he couid find use if his .pocket .would allow. 

East’ Aberthaw, ~ . C. PROSSER (6Y9). 

Cardiff, South Wales. 


Sir,—One is forcibly struck by the narrowed outlook of some 
of your correspondents. `i 
f everyone would realise that each one of us Yeas to concede 
a little to the “other man,” and look at the whole subject of 
radio a little more broadmindedly, it would surely “be r 
that the transmitting amateur and broadcast listener \alike are 
equally important from a point of view of national progress. | 
Until the one recognises the other, and vice versa, we sla 
not make the progress we could. | 
.We must bury our personal prejudices (this is, appare W. 
what Mr. 


Sir,—Under fhe above headin i 
Problems” in your issue of March 7th, page 433, a fallacy 
was recorded in §.B.S.’s query and your reply regarding 
the action of coloured beads or gravity balls in an accumula. 
tor, to the effect that the gravity ball * gradually sinks to the 
bottom during the course of discharge,” and again, ‘‘as the 
acid density decreases in the course of normal discharge, the 
head slowly sinks.” 

No single bead or gravity ball can serve the dual purpose 
of indicating full charge and full discharge. It is a case 
of floating or sinking beyond the limits of 0.002 sp. $r. 

The ball can be designed to indicate when to recharge by 
floating at or about, say, 1.150 sp. gr., and sinking at 1.48 
Sp. gr., or alternatively it can be arranged to float in acid 
above, say, 1.240 sp. gr. As, however, the specific gravity 
of sulphuric acid is affected to the extent of one point for 
every 24° rise or fall in specific gravity, it is clear that the 

f the bead is easily affected, although as a hydro- 
meter its action is unimpaired. If 8.B.8.'s oells warm up 
appreciably on charge, the resultin temperature may be 
sufficient to prevent the bead from oating. This does not 
imply any neglect. ERNEST C. McKINNON, M.LEE 

Chief Engineer, Chloride Electrical Storage Co, Lt 

Clifton Junction, nr. Manchester. 
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“The Wireless World” Information Department Conducts a Free Service of Replies to Readers’ Queries. 
Questions should be concisely worded, and headed “ Information Department.” 
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An Unusual Problem. 


‘I have been reading with great interest 
the article on page 217 of your 
Feb. 10th issue describing how a 
loud-speaker may be used at a con- 
siderable distance from the receiver 
with only a single wire extension, and 
l am wondering if ıt can be adupted 
to meet my needs. I intend to give 
a loudspeaker demonstration in u 
mall hall situated a few feet from 
my house, It is almost impossible to 
install the receiver (a single-valve in- 
strument) in the hall, owing to the 
difficulties of erecting an aerial. On 
the other hand, my loud-speuker pos- 
sesses a built-in Iaa A which is in- 
separable from it. The question ta, 
thercfore, can | use the receiver in my 
house and the amplifier in the adjoin- 
ing hall? R.F. W. 
| The solution to your difficulty is, fortu- 
tately, simple. It is obvious in the first 
place that it would not be permissible to 
Konnect the input terminals of your ampli- 
Mier to the telephone terminals of your re- 
meeiver by a long length of “ flex” since 
pe capacity thus placed across the pri- 
fary of the first transformer would give 


used in the instrument described in 
the issue to which you have made 
reference. This scheme, of course, is 


equally applicable whether the distant 
receiver is a multi-valve H.F. receiver or 
a simple crystal set. 

qo000 


Comparing Receiver Range. 

I should like your help in clearing up a 
little argument between mysclf and a 
friend. Itis realised, of course, that 
a 0-v-2 three-valve regencrative re- 
ceiver will, when tuned to the signals 

. of a nearby station, give far louder 
signals than an efficient three-valve 
sct consisting of l-v-l. The ques- 
tion is, which set would give the 
loudest signals when tuned to a dis- 
tant station? It is desired simply 
to know which receiver would give the 
loudest signals under the abore men- 
tioned conditions, quality being 1g- 


nored. It ts assumed that the same 
aerial an earth system would be 
used in each case. H.J. B. 


Under these circumstances, it cannot be 
doubted that the 0-v-2 receiver will still 
give the loudest signals. That is to say, 


S Fig. 1.—Operating an amplifier from a distant receiver. 


an unintelligible muffling effect to speech, 
apart from seriously reducing volume. 
Your difficulty can fortunately be over- 
come by the method of using only a single 
wire connection between your receiver and 
amplifier in accordance with the scheme 
outlined on page 217 of our Feb. 10th 
issue The full diagram of the necessary 
connections is given in Fig. 1. The choke 
in the plate circuit of the detector valve 
can consist of the same type of choke 


A 


that ‘as long as this receiver is able to 
ick up any signals at all, it will give 
oude signals than the receiver employ- 
ing only one L.F. stage. Of course, a 
very close setting of reaction might be 
called for, and, therefore, quality would 
not be good. The only case where the 
l-v-1 receiver could score in giving louder 
signals is in the case of a very distant 
station, which was not receivable at all 
without an H.F. stage. At the same 


Each separate question must be 


accompanied by a stamped addressed envelope for postal reply. 


time, a detector valve with smoothly con- 
trolled reaction is a very sensitive ar- 
rangement, and if at any time a given 


station was not receivable by it owing to 


extreme distance and very bad atmos- 
pheric conditions, we doubt very much 
whether the 1-y-1 receiver would make a 
much better showing. 
- 
0000 


“HEF.” or “ LF.” P 

l have constructed a four-valve set con- 
gisting of one stage of H.F. using 
the tuned anode system, a regener- 
ative detector and two stages of re- 
sistance coupled L.F. amplification. 
[amin aifficulty concerning the type 
of valves to purchase, as I notice that 
most manufacturers class their valves 
undcr the two separate headings of 
“H.F.” and “EF.” I intend pur- 
chasing an “H.F.” valve for the 
H.F. stage, and two * L.F.” valves 
for the two L.F. stages, but require 
your aid in the matter of chotce of 

a detcctor valve. S. R. M. 
In general, it may be said that those 
valves marked “ H.F. ” are of higher im- 
pedance and have a higher magnification 
factor than those marked “L.F.”, 
although, of course, they will handle less 
power. Since you are using the tuned 
anode method of H.F. coupling. a high 
impedance valve is required. for the H.F. 
stage, and, therefore, it is correct to 
choose a valve marked ‘‘ H.F.’’, which 
usually indicates high impedance. It 
must not be supposed, however, that it 
is always correct to use “ H.F.” valves 
for H.F. amplifiers, for in the case of 
many modern neutrodyne receivers, for 
instance, it 18s necessary that low im- 
pedance “ L.F.’’, or, better still, small 
power valves, be used in the H.F. stages. 
The marking of valves with the indica- 
tions of “ H.F.” and “ L.F.” is, there- 
fure, apt tu be misleading, and is conse- 
quently to be deplored. When manufar- 
turers first produced distinctive types of 
valves to replace general purpose valves, 
the only method of H.F. coupling in 
general use in this country was the tuned 
anode method, or the tuned plug-in trans- 
former method, which is, of course, the 
tuned anode system in disguise. Now- 
adays, however, with more modern ce- 
signs, the terms “ H.F.” and “L.F.” have 
rather outlived their usefulness, and some 
such marking as ‘‘ H.1.”’ and “ L.1.’’, in- 
dicative of impedance, would be more suit- 
able. That this is so is even more glar- 
ingly instanced in your particular case, 
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for in the first L.F. 'stage it would not 
be correct to use an “L.F? valve,- since 
you are using resistance coupling and re- 
quire a valve with a high magnification 
factor rather than a valve capable of 
handling large power, and consequently 
it would be preferable to use an * H.F.” 
rather than an “L.F.” valve for this 
first stage of L.F., although if full effi- 
ciency be desired, it would be better to 
employ a valve with a really high mag- 
nification factor, such as the Cosmos 
'§.P.18 Green Spot, the D.E.3B., or the 
D.E.5B., according to whether you are 
going to use a 2-, 4-, or 6-volt accumu- 
lator. The final valve should, of course, 
be an “L.F.’’ valve, or preferably a 
small power valve. With regard to the 
detector valve, it can be stated definitely 
that it is usually preferable to use an 
H.F. valve in this position, more especi- 
ally if it is to be followed by a stage of 
resistance, choke, or low-ratio transformer 
coupled amplification. If a transformer 


of high ratio is to be used immediately. 


after the detector valve, however, it 
would be preferable, in the interests of 
good quality, to use an “ L.F.” valve for 
rectification. 


©0000 
Increasing Selectivity in a Simple 
Manner. 


I have frequently seen it advocated that 
in order to increase the selectivity of 
a good receiver and in order to reduce 
aerial dumping it is desirable to use 
à loose-coupled aerial circuit.. The 

- so-called aperiodic acrial coupling con- 
sisting a small number of turns 
connected in the aerial circuit coupled 
in close and fixed relationship to the 
grid coil is frequently advocated. I 
understand, however, that there ts a 
simpler and equally effective manner 
of loosely coupling an aerial to a re- 
ceiver, and I shall be glad if you can 
give me particulara of this, 

G.P.K. 


: There is, as you suggest, an alternative 
method to the conventional “ aperiodic ”’ 
magnetic coupling, and this is known as 
capacitative coupling. The two systems 
are illustrated in Figs. 2a and 2b respec- 
tively. At first sight it might appear that 
Fig. 2b is nothing more or less than the 
old method of tuning the aerial circuit by 
means of a series condenser. This is not 
so, however, because in the series aerial 
tuning system we definitely make use of 
the condenser for tuning our aerial, and 
have no parallel condenser in circuit. 

In the system illustrated in Fig. 2b. 
however, all the tuning should be done 
with the parallel condenser, and the series 
condenser should not be considered as 
part of the tuning arrangements, but 
should be considered purely and = siniply 
as a capacitative coupling betwern the 
acrial and the receiver, and this condenser 
should only be used at such a time as it 
is definitely desired to change the aerial 
coupling, and should never be used when 
it is merely desired to tune the receiver 
fo a different wavelength, this being the 
function of the parallel condenser, Actu- 
ally, on the normal B.B.C. wavelength, it 
is usually found that the best value at 
whieh to adjust this coupling condenser 
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is about 0.0001 mfd., although if extra 
selectivity is desired in order to cut out 
a nearby station the condenser can be set 
at a still lower value, but when the con- 
denser is set at a lower value than 0.0001 
mfd. selectivity. will only be attained at 


some sacrifice of signal strength. The 
value of 0.0001 mfd. will give good selec- 
tivity without loss of signal strength. Of 
course on short wavelengths this value 
may be made very much lower, since the 
impedance of this condenser will be so 
much less on the lower wavelengths. On 
the contrary, when tuning in to Daventry, 
the impedance of the condenser when set 


> (a) 


‘ling condenser in Fig. 2b we can change 
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tivity conferred by the magnetically 
coupled circuit given in Fig. 2a, with the 
added advantage of flexibility. For in- 
stance, since the number of turns in the 
aerial circuit in Fig. 2a is fixed, there will 
be only a limited band of wavelengths over 
which it will be really efficient, whilst, 
owing to the capacitative coupling beint 
variable, this disadvantage is eliminate: 
Furthermore, we can vary the degree ci 
aerial coupling on a given wavelength in 
Fig. 2b, which we cannot do in Fig. 2 


It should not be forgotten that in bet! 
Figs 2a and 2b, apart from the selectivi:: 
gained by the loose coupling, there is tt- 
secondary effect of reducing the aerial 
damping which, by the automatic stimu 
lation of reaction, causes the tuning to b: 
still further sharpened. By transferrin: 
the aerial to the top of the secondary coil 
in Fig. 2a or by short-circuiting the coup 


back to direct coupling, and when we d 
this we must make a readjustment of ox 
parallel tuning condenser. For instance. 
supposing that using direct coupling tl 
reading of the parallel condenser in Figs 
2a and 2b was 40 deg. on the 2L0 wave 
length, when we change over to lox | 
coupling we automatically remove th — 
effect of the capacity of the aerial froi 
the circuit, and shall probably have to r 
adjust our variable condenser to, say. i | 
Normally, if using plug-in coils, the vali: 
of the grid coil in both Figs. 2a and 2! | 
when using a coupled aerial circuit will te 
a No. 50 or 60 coil on the 2LO wavelen:z!!: 
and a No. 250 on the Daventry wac 


nt areal aS re ite init es ee T Y E 


used, the coil values will be a No. &® c 
35 on the ZLO wavelength and a No. 15° 
on the Daventry wavelength. 

Another very important advantage p“ 


Fig. 2.—Alternative methods of aeria! coaplin}. 


at 0.0001 mfd. will be large, and loss of 
signal strength would result. The remedy 
of this wavelength is to increase the capa- 
city of the condenser. 

A further feature of this arrangement 
is that the calibration of the parallel tun- 
ing condenser over a given band of wave- 
lengths is not appreciably changed when 
testing the receiver on different aerials. 
The use of a variable condenser in this 
position gives us all the advantages 
of the socalled constant aerial tuning 
system where a 0.0001 mfd fixed con- 
densər is employed in this position, 
and at the same time gives us the added 
advantage that we can if desired attain 
still further selectivity by adjusting the 
value of this condenser. 

This method of capacitatively coupling 
the aerial gives us all the benefits of selec- 


length, whilst, when direct coupling 
l 


sessed by capacitative, as distinct fii) 
magnetic, loose coupling, is the immedia:* 
adaptability to existing direct-coupled ot 
cuits, the owners of which desire to '™ | 
prove their selectivity. In an exist: . 
receiver employing a coil and parail- | 
condenser certain alterations would '* 

needed, whilst if the receiver employ: 
magnetic tuning it becomes almost 1mp% 
sible to adapt it to Fig. 2a withoat abar- 
doning the use of the variometer. A 
that is necessary in the case of Fig. ab. 
however, is that a 0.0005 mfd. variabl 
condenser be obtained and connected 6: 
ternally between the aerial lead-in snd th: 
aerial terminal of the set without th 
slightest alteration to the tunmg of th 
set. Fig 2a is also easily adaptable t? 
an existing crystal set for improving soler- 
tivity and signal strength. 
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LINKING UP BY WIRELESS. 


ie this issue a short article is contributed under the 
title of ‘‘ England in the Colonies,’’ and the subject 
matter of this contribution provides ‘interesting food for 
thought. It is ‘well that we should be reminded from 
time to time that the applications 
of broadcasting and the service 
which it can give have as yet by 


casting in different parts of the 
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, readers are advised, before aia uss of them, to satisfy themselves that they 
patents. 


It is interesting in this connection to note that the 
announcement has just been made-that the B.B.C. hopes 
to receive transmissions regularly on Tuesday evenings 
from Schenectady, and will give listeners the benefit of 
the programme whenever the standard of reception is 
high enough. The B.B.C. also announce that the pro- 
grammes of the Dutch station at ` 
Hilversum will shortly become an 
occasional feature of their trans- 


sphere of international relation- 


H : 
e a 
5 H 
no means been exhausted. Inthe §& ‘PAGE $ missions. 
i i i e EDITORUL VIEWS se .. 543 8 : 
article in question a plea is made  § s 
for the development of super- s FouR-ELECTRODE PorTABLE RECEIVER 544 e International Broadcasting 
receiving equipment in far-off s By F. L. Devereux. : of the Future. 
lands so that the broadcast trans- $ SumMER WIRELESS or 549 $ The time will no doubt 
missions of the home country can $ ENGLAND IN THE COLONIES ... 554 $ come when every country will 
be received and the programmes §& By H. A. Hankey. 2 have a high-power broadcast- 
re-transmitted on high power iN $ Hunts anp Trs ror New Reapers 555 : ing station which will put 
order that it may be possible for $ Current Topics .. 557 è Out Programmes to ‘be in turn 
isolated- and news-starved settlers š . i e picked up and.. re-broadcast all 
to listen in to 2LO or Daventry on $ po or WreeLEss. 15.—J. W. 3 s over the world, so that distance, 
simple receivers. s paT ee è in so far as communication is con- 
s y OE RNS s cerned, will no longer be recog- 
aa ee Almost s SELF- S Two-VaLvE PoRrT- a $ nised. How far-reaching an effect 
urmountea, ao ADLE DET. 2 s this will have in bringing the 
Our contributor, we think, rather ; By H. F. Smith. : nations of the world into ae 
overestimates the difficulties which $ New APPARATUS 666 $ touch and harmony one with the 
may still lie in the way of the $ Broapcast BREVITIES - 567 8 other by cultivating a closer rela- 
achievement of this goal, for it : Dre ay eye 569 § tionship and mutual understand- 
must be remembered that a good à$ By A. G. Wood. : ing it is difficult to estimate, but 
deal of experience has already been $ stew Toron a Mit i $ that this influence will be sufficient 
gained in this type of re-broad- $ aaa Poa 574 s to change for the better the atmo- 
s eee s 
. a 


world. Already in Canada certain 
stations of the United States are regularly received and 
re-broadcast for the benefit of the local listener, whilst 
in the States successful broadcasts of the Daventry pro- 
gramme have been carried out. It is understood that in 
South Africa also a fairly successful attempt has been 
made to achieve re-transmission of the home stations, 
whilst here the B.B.C. is able to give us programmes both 
from the Continent and from America. 
8 


ships there can be little doubt. 

For some time to-«come, even after all technical ob- 
stacles have been surmounted}; it is likely that artificial 
barriers will still stand for awhile to impede develop- 
ment owing to the difficulties in the way of suppressing 
international prejudices and jealousies, but ultimately, 
we may rest assured, progress will triumph, and the half- 
civilised conventions of civilisation will give place to the 
progress of science. 
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A Selfzcontained Receiver for Use With or Without an Aerial and Earth. 


HI} success of a portable receiver depends not so set described in this article, for instance, would be 

| much upon the use of any special circuit as upon halved if these cells could be eliminated. A 4-electrode 
the careful choice of components and their arrange- valve known as the ‘‘ Micro-bigril’’ is manufactured 

ment in the carrying case. In choosing the components, in France which requires a filament current of only 0.06 
weight and electrical efficiency are of equal importance ampere at 3.8 volts; with two of these a dry battery 
and must be considered together, in order that an effective weighing less than 1 lb., and costing 1s. 6d., could be 
compromise may be attained. As in aeroplane design, it used, and would give at least 20 hours’ service. Un- 
is false economy to sacrifice everything to weight. Hav- - fortunately, valves of this type are not available in this 
ing considered each component independently, it then country, and it is necessary to use either the Marconi- 
remains to arrange them in the smallest possible space, Osram D.E.7 or the Mullard 4-electrode valve with dull- 
having due regard to the possible production of parasitic emitter filament, which consumes 0.4 ampere at 1.8 volts. 
capacity effects and stray couplings between tuning coils. 
As a secondary consideration we have weight distribution ; 


Choice of Circuit, 


everyone is acquainted with the peculiar discomfort of However, it has been found possible to produce a set, 
carrying a bag in which the heavy articles have been even with these valves, of convenient size and weight. 
packed at one end. It is completely self-contained, and, wearing a pair of 


The H.T. and L.T. batteries constitute a considerable ‘phones the set may be carried in the hand and broad- 
proportion of the total weight of the receiver, and should casting received while motoring or walking within a 
receive first attention in any campaign of weight reduc- radius of 25 miles of a main broadcasting station. The 
tion. The excessive weight of the normal H.T. battery complete receiver is depicted in the title of this article, 
can be eliminated by using from which the size may be 
4-electrode valves; two 9- \V/ estimated by ` comparison 
volt grid batteries will sup- | with the headphones. The 
ply the H.T. current neces- frame aerial, valves, and 
sary for this type of valve. H.T. and L.T. batteries are 
Unfortunately, .4-electrode all contained within the case, 
valve design has stagnated but provision is made for the 
somewhat in this country, the attachment of an elevated 
only duli emitter types avail- aerial and earth if it is re- 
able being fitted with 2-volt, quired to use the set more 
o.4 amp. filaments. These than 25 miles from a station. 
necessitate the use of accu- The possibility of compli- 
mulator I.T. cells of at least cations arising through 
10 ampere-hour capacity. coupling effects between coils 
The weight of the portable in different parts of the cir- 
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Four-Electrode Portable 
Reoeiver.— 


cuit is avoided by making use 
of the well-known ‘* Hart- 
ley’’ circuit. This consists 
of a single coil tuned by 
means of a 0.0005 mfd: vari- 
able condenser, which is con- 
nected between the grid and 
plate of the detector valve 
through the medium of a 
reaction condenser. The 
centre tapping of the coil is 
connected to a point of zero 
H.F. potential, in this case 
the ‘positive side of the detec- 
tor valve filament. 


Receiving Aerials. 


The tuning cot] is wound 
as a frame aerial round the 
outside edge of the receiver 
case, which will pick up suffi- 
cient energy to give adequate 
results at distances up to 25 
miles from a main broadcast- 
ing station. In order to receive signals from greater 
distances, an aerial and earth of the ordinary type may 
be coupled to the frame aerial through the medium of an 
‘“ aperiodic ” coil of a few turns wound over the outside 
of the frame winding. 

The filaments of the two valves have been connected 
in series in order to take advantage of the fall of poten- 
tial across each filament to provide suitable grid bias for 
the detector and L.F. valves. The grid bias of a valve 
is always measured with respect to the negative end of 
the filament. It will be seen, therefore, that by con- 
necting the filament end of the secondary winding of the 
intervalve transformer to the negative end of the detector 
valve filament, a grid bias for the amplifying valve of 
—2 volts will be obtained. . Similarly, a positive bias 
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Fig. 3.—Layout of components in the top compartment of the case. 


Fig. 2.—Dimensions of the container, showing positica 


filament switch A, lin dia. countersunk for Ne. G B.A. screws > 


of hokea fer fi the variable condenser and 
» jin. dia.; C, jim. dia. 


of 2 volts for rectification will be obtained by connecting 
the centre tap of the frame aerial coil ta the positive ena 
of the detector valve filament. There are two incidental 
advantages obtained by making use of the series method 
of connection. ' Firstly, the discharge current from the 
L.T. accumulator is a.4 instead of 0.8 ampere, thereby 
making the use of D.T.G. cells practicable; secondly, 
with two small cells instead of one large one a much 
better distribution of weight in the receiver can be 
obtained. 

The remainder of the circuit is perfectly straight- 
forward; it is only necessary to mention that there are 
two H.T. tappings, one for the detector and one for the 


L.F. valve, and that the inner grid terminals of each 


valve are connected to their respective +H.T. leads. 


7%———_——+ Cheice of Compenents. 
When receiving signals cn 
the frame aerial at the ex- 
treme range of the receiver, 
critical tuning adjustments 
are necessary. It is there- 
fore advisable to buy a tun- 
ing condenser of really first- 
class make, preferably with 
some form of vernier adjust- 
ment. There are plenty of 
compact tuning condensers 
on the market which, at first 
sight, would appear to be 
suitable for a portable re- 
ceiver, but experience shows 
that it is better to use an 
ordinary moving vane air 
dielectric condenser of solid 
construction, the capacity of 
whicb is unaffected by side 
ATI 


546 : 
Four-Electrode Portable Receiver.— 
pressure on the spindle during adjustment. A vernier 
condenser having one fixed and one moving vane, such 
as the ‘* Colvern ’’ condenser, is recommended for the 
reaction control. ` 

The radio-frequency choke is a Metro-Vick ‘‘ Cosmos ”’ 
which is well designed, and has been found to be equally 
effective on the short waves between 300 and 500 metres 
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The figished receiver with both sides removed showing valves 
and batteries in position. _ 


and on the wavelength of 1,600 metres used by Daventry. 

An excellent compromise between size, weight and elec- 
trical ethciency has been effected in the ‘‘ Ericsson ”’ 
intervalve transformer, which has been utilised in this re- 
ceiver. The 4:1 ratio transformer gives a slightly 
higher degree of amplification than the 2: 1 ratio, and the 
quality is entirely satisfactory, due, no doubt, to the 
comparatively low impedance of the D.E.7 4-electrode 
valves. 


Valve Protection. 


The Sterling ‘‘ Non-Pong ’’ valve-holders were found 
to be absolutely non-microphonic, but they allow rather 
a large lateral movement of the valve, and it is advisable, 
if the set is to be carried in a car, to fix sponge rubber 
pads where the valve is likely to strike other components. 
A small rubber pad, fixed to the woodwork immediately 
above the pip of each valve, will often prevent breakage 


when removing a valve from a rather tight holder. The- 
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L.T. and H.T. currents are supplied by D.T.G. cells 


and Siemens g-volt grid bias batteries respectively, and 


an “ Argonaut ” combined filament resistance and switch 
is used to control the filament current. 


General Design. 


The components are built into a rectangular wooden 
frame gin. wide and $in. thick, measuring approximately 
12;‘,in. x g}in. Removable and interchangeable sides 
carrying the frame aerial windings are fitted to the frame 
to enclose the components and batteries. The carrying 
strap is fitted to the sides of the frame, and may con- 
veniently consist of a short length of canvas belting. The 
strap shown in the photograph was taken off an accumu- 
lator carrying case. : 

A horizontal shelf mounted on fillets running across 
each side of the frame at a height of 5Zin. from the 
bottom divides the set into two compartments, the space 
above the shelf being occupied by the H.F. and L.F. 
components of the receiver, and the lower half by the 
L.T and H.T. batteries. Two vertical partitions are 
used in the lower compartment to separate the D.T.G. 
cells from the H.T. dry batteries which occupy the middle 


space so formed. 


The arrangement of components in the upper compart- 
ment is clearly shown in the photographs, and a dimen- 
sion layout is given in Fig. 3. The sequence of the cir- 
cuit diagram in Fig. 1 has been followed as closely as 
possible. For instance, the detector valve which occu- 
pies the space at the left-hand side of the tuning con- 
denser in the photograph on this page is surrounded 
by the tuning and rectifying components ; thus the grid 
condenser and leak and reaction condenser are mounted 
on the left-hand side of the frame. The telephone plugs. 
on the other hand, are fitted in the right-hand side of the 
case adjacent to the amplifying valve, which is seen on 
the right-hand side of the same photograph. The space 
between the valve-holders is occupied by the coupling 
components, viz., the radio-frequency choke and inter- 
valve transformer. It has. been found possible to arrange 
for the O.P. and O.S. connections to be adjacent to the 
plate of the detector valve and grid of the amplifying 
valve respectively. 

The filament switch is mounted in the top of the frame 
at the right-hand side of the tuning condenser, its posi- 
tion being shown at B in Fig. 2. Terminal blocks for 
the L.T. connections are screwed to the horizontal shelf 
immediately in front of the valve-holders, direct connec- 
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(a) (b) 
Fig. 4.—Alternative methods of making contact with the frame 
aerial windings. 
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LIST OF COMPONENTS. 


nE Four-electrode valves (Marconi or Osram D.E. 7). 
: 2 Valve-holders (Sterling “‘Non-Pong’’). 
: 1 Variable condenser, 0:0005 mfd. with vernier (Sterling). 

-I Vernier condenser (Collinson Precision Screw Co., Ltd.) _ 
1 Combined grid condenser and leak, 0-00025 mfa and 
3 5 megohms (Dubilier). 
: 1 Radio-frequency choke (Cosmos). 
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tions to the H.T. battery being made with flexible leads 
passing through slots cut in the edge of the horizontal 
shelf. 

The three connections to the frame aerial are made 
through short lengths of No. 4 B.A. rod screwed into 
the top edge of the frame, the left-hand connection being 
No. 3, the centre No. 2, and the right-hand No. 1 in the 
circuit diagram. ‘The No. 4 B.A. tapped hole in the 
wood has been opened out in each case, in order that a 
lock nut may be fitted flush with the edge of the frame 
to secure the wire connection, as shown at W in Fig. 4. 
An alternative method is to omit the Jock nut and to use 
a spring washer for picking up contact with the frame 
as shown at (a) in Fig. 4. 

This is, perhaps, an opportune moment to refer to the 
wood insulation which has been relied upon in many 
places in this receiver. This has proved perfectly satis- 
factory, but the wood used in the construction of the 
framework was very carefully chosen from a stock of 
well-seasoned mahogany. Everything depends upon the 
choice of the wood, and, if there is any doubt, ebonite 
insulation should be provided, at least for the high- 
frequency connections. 


Wiring. 


The sequence in the arrangement of the components 
already referred to greatly simplifies the wiring of the 
receiver. This should be carried out with the aid of the 
wiring supplement supplied with this issue. Two pairs 
of telephone plugs are used, and are so arranged that it 
is possible to use either a single pair of telephones or 
two pairs in series. When a single pair of telephones is 
used, the telephone plug is inserted horizontally in the 
lower pair of sockets, as shown in the title of the article. 
When two pairs are in use, however, the plugs are in- 
serted vertically side by side. Assuming that high- 
resistance telephones are to be used, it would probably 
have been better, from the point of view of obtaining 
the maximum energy from the L.F. valve, to have 
arranged for the parallel method of connection; but 
unless telephones of exactly similar impedance are used, 
this advantage disappears, and it is, therefore, advisable 
to connect the two pairs in series in order to obtain the 
same current in both sets of windings. 

The components in the top compartment have been 
wired with ‘‘ Glazite,’? and the connections to the bat- 
teries have been made with flex. Plug. connections can 
be made to the sockets in the H.T. batteries, but, in 
view of the fact that the set is likely to be subjected 
to a certain amount of vibration, soldered connections to 
the tapping points are recommended. These must be 
carried out rapidly with a very hot iron to avoid damage 
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1 Intervalve transformer, ratio 4 : 1 (Ericsson). 

2 Telephone plugs and sockets (Burndept). 

I Combined filament resistance and switch (Argonaut). 

2 Grid batteries (for H.T.), 9-volt type (Siemens). 

2 D.T.G. cells (Exide). 

Mahogany, }in. and jin. thick for case; 3-ply wood for 
frame coils; Glazite connecting wire; terminals, screws, ete. 


Approximate cost, excluding headphones, £7 os. od. 
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to the internal connections of the battery through excessive 
heating of the brass sockets. 
Frame Construction. 

The frame windings carried in the sides of the 
receiver consist of 24 turns of No. 30 S.W.G. D.S.C. 
wire for the 300-500-metre waveband, and 72 turns of 
the same gauge of wire for 5XX. A centre tap is taken 


Another view of the receiver, with valves and batteries removed. 

The three leads to the H.T. battery and the spade terminal con- 

nections for the inner electrode terminal on the side of each 
valve will be readily identified. 


in each case, and the three connections are brought out 
to copper contacts (C in Fig. 4), corresponding to the 
No. 4 B.A. terminal pegs on the receiver. Two alter- 
native methods of picking up contact with the frame 
windings are shown in Fig. 4, the method actually used 
in the receiver being that shown at (b). 

Two pieces of three-ply wood, 12;%in. x o}in., are 
used’ in the construction of each frame, and are spaced 
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apart te form a winding slot by means of rectangular 
spacing pieces measuring 11-yin. x 8Zin. For the long- 
wave frame the spacing piece consists of fin. three-ply 
wood, and in the case of the short-wave coil of a piece 
of Presspahn. It will be noticed that the dimensions of 
the spacing pieces give a depth of groove of #in. at the 
sides and }in. at the top and bottom, the extra depth of 


groove at the top and bottom being necessary on account, 


of the centre contact, which might otherwise touch the 
winding. 7 

In order to adapt the receiver for use with an ordinary 
aerial and earth system, a winding of three turns in the 
case of the short-wave frame and ten turns for the long- 
wave frame, are wound over each winding, and brought 
out to acrial and earth terminals, which are clearly shown 
in the photograph in the title of this article. Dummy 
pegs are fitted at the four corners of the reverse side 
of the receiver case, as shown in the photograph on 
page 547 to carry the frame aerial not actually in use. 
To change over from the local station to 5XX, it is only 
necessary to change over the sides of the container. 
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Within ten miles of 2LO loud signals are easily obtained 
in telephones on the frame aerial. without critical adjust- 
ment either of.tuning or reaction, and there is no neces- 
sity to have the frame pointing accurately towards the 
station. The receiver, therefore, can be carried while 
At distances of twenty-five 
miles from a main station, or sixty miles from 5XX, 
critical adjustment is necessary, and it is advisable to set 
the receiver on a table or other suitable support and to 
turn it carefully until maximum signals are obtained. ' 


Reception with External Aerial. 


An aerial and earth system greatly improves reception 
from 5XX, but is apt to reduce selectivity, so that it 
cannot be used successfully within, say, two miles of a 
main ‘* short-wave? station. In such a situation it is 
better to use the frame for 5X X, and to sacrifice signal 
strength for selectivity. 

Experiments with the grid condenser and leak proved 
that values of 0.00025 mfd. and 5 megohms gave best 
results. The best values of H.T. were 7 to 10 volts 
for the detector, and 12 to 16 volts for the amplifier. 


Sergt. H. W. Wilson, of the Fort 
Shafter Signal Corps, transmitting from 
the experimental station HU 6CDF in 
Honolulu, established communication for 
35 minutes on a wavelength of 30.5 metres 
with O A4V, L. E. Green, in Johannes- 
burg. The estimated distance is between 
11,000 and 12,000 miles, and strong signals 
were reported by both stations. 

0000 


The secretary of the City of Leeds 
Y.M.C.A. wireless society informs us 
that their old station, G 6IW, which was 
licensed for artificial aerial only, has 


been closed down since the end of 1925, - 


and the licence relinquished. He has, 

however, lately received cards from 

listeners purporting to have heard 6IW 

working, and will be glad to ‘hear from 

the present owner of this call-sign 
cooo 


With reference to G 5MU'’s claim to be 
the first station to work with an Austrian 
amateur, Mr. C. A. Jamblin (G 6BT) 


tells us that he worked OK at noon on 
January 26th, when his signals were re- 
ported as RS with an input of only 15 
watts; the Austrian, beimg unlicensed, 
was unable to give his full postal address, 
and the postmark on his QSL card was 
illegible. His wavelength was 45 metres. 
0000 


Mr. R. Pollock (G5KU), 4, Glenhurst 
Avenue, N.W.5, is transmitting simul- 
taneously on 45 and 23 metres at 18.15, 
18.45, 19.15, 19.45 and 20.15, G.M.T., for 
the purpose of observing the fading 
elfects round about sunset and nightfall, 
and will be glad to hear from listeners 
who will co-operate in these tests. 

cooo 


Mr. R. S. Foskett, 48, Woodland Ter- 
race, &.E.7, is willing to forward cards to 
any Dutch amateur, and states that he 
has QSL cards which he will forward to 
(© 620, @BMA, X2M, GW3ZZ, and 
3 3YZ if they will sera their addresses 
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Mr. I. S. Calder informs us that since 
October, 1925, he has received 33 Aus- 
tralian and 27 New Zealand stations with 
an Q-v-1 receiver on wavelengths between 
53 and 36 metres and at signal strengths 
varying between R3 and R7. 


o0o0°0 
French Military Short-wave Stations. 


Several correspondents have asked for 
particulars of the O.C. (Ondes Courtes) 
stations, operated by the French military 
authorities, and we give below a list that 
may prove of service, though we are con- 
scious that it is by no means complete. 
We shall welcome any information which 
will enable us to compile a full list of 
these stations with the wavelengths 
employed. 

OCDB.—Djibouti, French Somaliland. 

OCDJ.—Issy-les-Moulineaux, transmits 
weather reports, ‘“ Metev-Europe ” on 33 
metres at 10.08 G.M.T. 

OCMV.—Mont-Valerien. near Paris, 
transinits at 10.00, 11.00. 12.50, 15.30. 
16.00, 19.00, 20.00, 21.00 and 22.00, 
G.M.T.. on 30 to 45 metres. 

OCNG.—Nogent-le-Rotron. 

OCT P.—Nogent-le-Rotron 

OCTU.—-Tunis Ja Casbah, 


transmits 


weather reports ‘‘ Meteo-Tunis ° on 45 
metres at 21.30 G.M.T. 
0000 


New Call-Signs Allotted and Stations 
Identified. 
G 2BPC.—(Art. A.), ©. 
Almora, Andover, Hants, 
G 2ZS.—J.. C. Patterson, 18, Lancaster 


Court, Newman Street, W.1. ° Transmits 


C. Stevens, 


on 45 metres (this call-sign was former'y 
owned by F. J. Dinsdale, Liverpool). 


G 6BR.—G. H. ‘Ramsden, Overdale. 


Ilkley, Yorkshire (change of address). 

G 610 (Late 2ATZ).—T. Woodhouse. 
ól, Tresco Road, Peckham Rye, S.E.15. 
transmits on 150-200 metres and 440 
metres. ° 

G 6NH.—J. W. Davies, Coopersale 
Hall, Epping, Essex (change of address). 

G 6QH.—A. J. Baker, 67, First Avenue. 
Bush Hill Park, Enfield, transmits on 45 
metres. 

BZ SQ2.—Livio G. Moreira, Rua Paula 
Gomes 6, Curityba, Brazil. 

CH 2AR.—Carlos Reiher, Casilla 3062, 
Valparaiso, Chile. 

CH 3AN.—Juan Gachelin, Maipú 656. 
Santiago, Chile. 

D 7JS.—James Steffensen, 
8, Hellerup, nr. Copenhagen. 


Ehlersve) 


D 7BJ.—RBérge Jorgensen, Brandes Alle 


8 (IV), Copenhagen V. 


EAR 23.—Juan Portela, Cervantes 10, 


Cadiz. 
T PAT.—QSL tia “Radio Amateur,’ 
Wilcza 30, Warsaw, Poland. 


ANDIR.—The short-wave call of AND. 


the Bandoeng Aerodrome, Java. QSI. 
ria Soesterborg Aerodrome (STB), Hel- 
land. Reports should contain particulars 
of QRH, QSB, QSD, and QRK. 


ooo0oo0o 
QRA’s Wanted. 
G 2NX, G 5DA, G 5IH, G SMM, 
G 6GG, GW 3XX, GW 32Z, BBI, 


BM2. CR 3SN, DA RP, X P7, PV Z, 
PI CD8. I 1CN, U no, U 1CH, 
U 2AEV. 

0000 


A Correction, 

With reference to the note on page 456 
of our issue of March 24th, Mr. C. A. 
Jamblin asks us to correct a slight error. 
He is the Hon. Organiser only of the 
QRA and QSL section (T. & R.) of the 
R.S.G.B. and not of the whole T. & R. 
section, 
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Notes on Portable Sets for Outdoor Use. 


HEN the practical application of wireless tele- travelling as they are in the home, and those who have 
graphy to communication first became apparent, become accustomed to the companionship of wireless dur- 
the most obvious and at the same time the most 
important use to which it was put was to establish com- 
munication between ships at sea and the shore. Tele- 
graphic communication on land and between one country 
and another was already wel! 
established by the telegraph 


Another type of the PELICAN SET. 
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ing the winter months must very naturally feel loath t 
part company with their receivers when the time come: 
for the enjcyment of the open-air life of the summer. 
When we realise that the very characteristic of broad- 
casting is its non-directional property, making it equally 
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THE PELICAN SET, with loud-speaker, frame aerial and We eS ia, BPRS OD 
batteries, all contained in polished mahogany case. Tee OO ae FO er he NON BSS NE x I A 

and cable companies, and wireless could then be regarded Ree gS SE TN ey ee nies | 
as only a supplementary service if applied to such similar cs a 2 ae aa A zd 
= uses. Instead, an entirely fresh field was opened up, due A 
to the applicability of wireless for communication between $ 
moving stations. With the advent of wireless telephony, $i 
the service of broadcasting, although equally suitable for ei 
use between stations moving from place to place, has been & 
very little utilised for this purpose. Par 


It would seem that a great field is still open for THE B.T.H. PORTABLE LOUD-SPEAKER SET, 
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Summer Wireless— duce a receiver capable of giving loud-speaker reception 
available anywhere, we can readily see that we have so at some distance and equally suitable for local work 
far neglected the use of broadcasting for outdoor recep- unless we are prepared to employ a fairly bulky and 
tion to an extent which is scarcely pardonable. In addi- somewhat heavy outfit, which would be quite unnecessary 
tion, we know that the modern receiver can be_built so as for local reception. Very 
to be very compact, and whilst the term 
portable is a very elastic expression, 
especially as used by the manufacturers of 
so-called portable sets of a season or so 
ago, there is now very little in the way of 
portable sets on the market which is not 
actually suitable for transporting from 
place to place, even though the bulk and 
weight have not yet come down, in most 
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cases, to anything like the value which E fe T 

should be possible to-day in view of the a ee a! ar 4 

developments which have tended towards [ies : Do Bor E E, 

facilitating the design of compact instru- a E a a poeet To aia a 

ments. F 


BATES V. 5-valve set with loud-speaker. A 
very compact receiver with aerial coil in the lid. 


naturally, the superheterodyne 
asserts itself in our minds as 
almost the ideal portable set 
if its bulk is kept down to 
a minimum and low filament 
consumption valves are used, 
but for local work, where a 
small aerial can be put up 
easily, as, for instance, where 
it can be connected to a tree 
out of doors, the advantages 
inherent in the super are at a 
discount, and probably better 
“J reception will be obtained 
with a detector and one low- 
frequency stage. mT 

The suitability of the four- 
electrode valve for portable 


In spite, however, of all the 
advantages which are now at 
the disposal of the designer, 
the development of a really 
portable receiver suitable for 
all purposes is probably still 
beyond reach. It is still 
necessary, as in fact it is 
with the design of any re- 
ceiver, to compromise and 
content ourselves with a set 
suitable for a special require- 
ment, but not of equal appli- 
cability to all purposes. 

We consider first of all 
whether the set is to operate 
a loud-speaker or phones 
only, and next we must take 
into account whether the re- 
ceiver-~is to be used near a 
broadcasting station or at 
some distance. It is prob- 
ably impraeticable to pro- 
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THE M.P.A. 6-VALVE DE-LUXE 
RECEIVER, showing the arrange- 
ment of the component parts. 
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FRONT VIEW OF THE M.P.A. 6-VALVE DE- 
LUXE RECEIVER. showine frame aerial in lid. 


sets seems hitherto to have 
been overlooked.. By‘, the 
employment of these valves 
we are able to dispense with 
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Summer Wireless— 


a good deal of the bulk of high-tension batteries, but-we 
must remember that in so doing we have to be prepared to 
dispense also with the loud-speaker. For telephone recep- 
tion with a portable set, however, the four-electrode valve 
robably ideal wheré we wish to cut down battery 
weight and bulk as much as possible. 
When we desire a really portable receiver we must be 


Manufacturer. 


Cabill & Co., Ltd., 64, 
ee St., London, 


Climax Radio Electric, 
Ltd., Quill Works, 
Putney, London, 
S.W.15. 


Marconlphone Co., Ltd., 
210/212, Tottenham 
Court Rd., London, 


Manufacturer. 


Bates Motor Corporation, 
26, Co vente, St., 
London. W.1 

British & Colonial In- 
dustrics Association, 
Ltd.. 317, High Hol- 
born, London, W.C.1. 


British Thomson-Houston 
Co., Ltd., Crown House, 
- Aldwych, London, 
W.C.2. 
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Burne-Jones & Co.. Ltd., 
296, Boroygh High St., 

London l. 
raar A Ltd., Levis 
Motor Works, Stech- 


ford, Birmingham 
C.A.C. Radio, Ltd. 10, 
n St., London, 


E.C.3. 
Cahill & Co., Ltd., 64, 
Newman St., - London, 


Colbery, C . T, & Co. 
Ltd 8, St. James's 
wW alk, London, E.C.}. 


Curtis, Peter, Ltd.. 11, 
Red Lion Sq., W.C.1. 
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Edieon Swan Electric Co., 
Ltd., 123/125, Queen 

- Victoria St., London, 
ee Magneto Co. z 
. Cumberland Ave., 
m poru, London, 
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prepared to sacrifice something either in the way of 
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strength or quality, or both, because bulk and weight are 
essential in the þest receiver arrangements. 
to consider the question of simplicity, because sets with 
elaborate and complicated wiring are scarcely suitable for 
transporting from place to place, especially when vibra- 


We have also 


tion will occur in transit, because we then run a very 


“WIRELESS WORLD” 
Buyer's Guide to Portable Receivers. 


HEADPHON E SETS. 


Name of Set. 


———- 


Pelican 


Climax Mono- 


valve. 


Portable V.2 


Name of Set. 


Bates V....... 
Bates Super V.. 


B.C.1 Portable 

Mark IIL. Re- 
ceiver. 

» », Amplifier 


B.T.H. 3V.Port- 
able Receiver. 


B.T.H. Porta ble 
L.S. and Am- 
plifier. 


Al agnum 
Portable. 


C.A.C. Portablo 


Pel ican 


$ =.» ee 


EE E E 


Ide al V.3 
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Duodyne 
Portable III. 

Duodyne 
Portable IV. 
Curtis Portable 
Super-Het. 8 

Portable 
‘Toovee. 


Fellophone Port- 
abe Three. 


99 es 


serious risk of breaking some connection en route and 


Type of Case. ipo 
Mahogany.. TETT Frame in sis 
Oak. with strap | Folding frame 

handle. ii ” 
Canvas case, with Portable, tor 

cket bound suspension. 
ther, with 
leather shoulder 

straps and 

handle. 


LOUD-SPEAKER SETS. 


Type of Case. Nare or 
Leather, with | Coil in lid. 
straps. ” 5’ 
Mahogany...... . | Folding hexa- 
gon Sole- 
noid 
99 esos eoo 
Leather cloth case, | Internal, also 
carrying handle, -frame, and 
2 front doors. Gan -be 
adapted for 
As ahove, with suspended 
enclosed LS. acrial. 
Leather attaché | Portable “for 
case. suspension. 
Leather case, with = sA 
bandie. 


Leather case, with | Frame in set. 
lock and carry- 
ing handle. s * 
Mahovany....... ae T 


5> = #& ® © & © sp 


Black leather, ss K 
with carrying 
handle. 


Polished mehog- 
any, with carry- 
ing strap. oe 


Pollhed:: teak or]... Sipe. 


oak 
Leatherette Coiled in lid. 


attaché case, 
with handle. 


Blaek leatherette | ,, » 
suitease. : 


Valves. Prio 
—— ——)} (including 
H.F.| Det.| L.F.| Royalty). 
£ s. d. 

— 1 | — | 10 0 0 
1] valvo | 717 6 

P 10 4 0 

— | — 1/ 217 6 

— | — 1 311 6 
1 1l | — | 15 11 0 

Valves, Price . 
inoluding 

HLF! Det. Det LF. oyalty). 

£ s.d. 

2 1 2 | 27.6 0 
2/ 1} 2 |3413 0 
1 1 1 | 18 18 0 

— | — 8 8 90 

(P ower) ; 
S uper|- 26 5 

Het erod/yne. 
oe ix) 28 15 0 

— | —]| 2 |22 15 0 

(P ower.) 

— | — | 2,9] 24 15 0 
1 1 15 15 0 
1 1 2/25 0 0 
1 1 2 | 293 10 0 
1/ 1] 2]|25 4 0 

— 1 2 |20 0 0 
1 1 2 | 32 10 0 
2 1 2140 0 0 

— 1 2 | 22 10 0 

` (P ower|) 
-— | 1 2 | 20 17 6 
1 1 2/25 0 0 
4) 2 2156 5 0 
— 1 1116 5 0 
(Re flex) 
3-valive | 12 0 0 
Rett jex. 

X ” 


General Remarks. 
/ 


e 


Complete with valves, batterics, 
1 pr. ’phones. 


Including framo aerial only. 
Including dull-emitter 
batteries and phoncs. 
Amplifier for above. 
Do., including dtl -emitter valve. 
Fit tod to work from dry battery 
(contained in receiver). Com. 
mee with valves, battcries, 
onat and earth equipment 
1 pr. phones. 


valves 


General Remarks. 


— 


Complete with valves, batterics 
and L.8. 


Complete with D.E. valves, bat- 
teries, 1 pr. phones and coil. 
Transformer coupled. 


Amplider for above, including 
valve and batteries. 
Complete with 3 B.T.H. 8.5 


vaives, H.T. and L.T. dry 
batteries and 1 pr. phones. 

Do., in polished mahogany ease. 

Amplifier for abeve, including 
2 B.T.H. B.G valves, dry bat- 
teries an 

Do., in polis ed. mahogany case. 

Complete with valves, batterics, 
acrial equipment, 1 pr, prone 
and coils for 2LO and 

Leads ouly iucluded. 


With L.T. non-spillable accum. 
and 60-v. H.T. battery. 

As above, but including ‘valves. 

With valves and batteries. 

Complete with valves, batteries 
and self-contained L.S 

Complete with valvcs, Da. 
7 coils. G.B. battery, 9 -v., 
tapped. On outside aerial 
alt Continental stations. 

Complcte with Vita valves, H.T. 
battery and L.T. accum. 


op 9 Sp 


8 ve os 
i 


With H.T. and G.B. batterics, 
unspillable accum. and 2 prs 
phones. No valves. 


Complete with 3 Louden 4v. D.E. 
valves. H.T. battery, 4-v., un- 
spillable accum. and pr. 


; phones. 
13 0 O | In real cowhide covered suitcase. 
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LOUD-SPEAKER SETS—continued. $ 
zà Ravin oi Valves. á Prise F M re -o 
Manufacturer. Name of Set. Type of Case. erial. — —| (including ene Remarks 
, H.F. Det.| L.F.| Royalty). 
: 2 as. d. 

General Radio Co., Ltd.. | Type 53 ...... WOON a aaa a Enclosed loop 1 1 1 |18 0 0 | Complete with tu valves a 
235, Regent St. phones J 
London, W.1. S 

Gilüllan Bros., Ltd.. 63, | Gillan Ubique . | Leather case, with | Internal aerial 1 1 2 |23 3 0 | Complete with 4 D. i JÀ = 
High Holborn, London, handle. and pro- ! H.T. and G.B. 

0.1. vision for spillable accums ss 
ordinary. L.S. 
m 7 sa Gillan Ubique A s j 9 jt 1 11:2 18 18 0O | Similar, but without- 

Halcyon Wireless Supply | Halcyon ...... Oak cabinet ..... None neces- 4 |valyjes 25 0 0 | Complete with 4 D 

, Ltd., 110, aaa sary. 99-v. H.T. and G.B. 
bridge, London, S.W.1 3 li-v. L.F 
transformer and“ 
“He: transfo T 
extra. 1 
aerial or earth. - AS 
os r š Pe bs 5 Se, + eh ae a p 5 |valvjes 33 2 6 | Complete with-5 ~ P 

99-v. FI.T. Ty 
battery, 25-30 an unspil 

| tion without a 

Hart Colline, Ltd., 38a, | Hart Collins | Oak or leatherette | Internal, with | — | — | — | 23 0 0 | Receiver only, with Ls 
Bessborough St., |, 4-Valve Port- rovision aerial embodi Ees 
London, S.W.1. i able Receiver. R or ordinary.| — | — | — | 26 18 0 | Complete with- LTE and 

batteries, batter 
valves. vc 
extra ; 
| extra. 

M.P.A. Wireless (Pro- | The M.P.A. In- | Jacobean oak,with | Self-contained | — 1 2 | 19 19 0 | Complete with val 

prictors, The M.P.A., clusive Three detachable in lid. tery, accum., L. 

Ltd.), 62, Conduit St., Receiver. handle. 5 phones. 

London, W.1. The M.P.A. 5- | Dull polished Mon- 5 s 2| 1| 21/34 2 6 | Complete with al 
Valve Super duras mahog- battery, accum., 1- 
Portable Re- any, with de- and waterproof cos 

ceiver. tachable handle. .þJsS 
Ae + The M.P.A. 6- a iè ; 2 1 314215 | E so 

Valve’ Port- == a; 
able De Luxe à zi 
Receiver. a wia 

Neutron, Ltd., Sentinel | Neutron Bitin. | Polished mahog- | Multi - strand | — 1 2 |16 17 6 | Complete — 4-¥. unspillable 
House, Southampton any. Wwithleather square accum. O-v. H.T. batter, 
Row, London, W.C.1. handle, L.S. framo in 3-cell G. B. 3 Neutron valves 

built in. door. (0.06) and ‘Amplion LS. | 

Non-Acrial Wireless N-A Portable | Mahogany, with | Frame inside | —- 1 2 |23 2 0 | Complete with valves, t 
Manufacturing Co., D Type. leather handle case. and L.S. = 
181, Shaftesbury Ave., & Sterling Din- . 
London, W.C.2. kie combined. 

o a € N-A Portable | Mahogany. with ‘i ši -— 1 2 | 18 18 0 | Complete with valves, batteries 
C Type. leather handle. and 1 pr. phones. 

Tadio Instrumevts, Ltd., | Lyrianette .... | Polished mahog- | None supplied | — 1 1 |20 S 0 | Complete with D.E: valves, H.T. 
12, Hyde St., London, any. and L.T. dry batteries and L.S. 
4.0.2, Loading coil for 5XX extra. 

Canvas carrying case £1 17s. 64. 
extra. 
»» ” ao” ’ > EIRA > s. .. ss = 1 2 5 9 6 AS above. 

Nead & Morris, Ltd., 31, | Reamor Port- | Pigskin attaché .. | Self-contained | — 1 2 |25 0 O | Complete with vaia batteries 
Eastcastle St., London, able I. and L.S. 

Weis Reamor Port- i s 1 1 1 |25 0 0 | Complete with valves, Batterie 
able II. and phones. 

Rees, Mace Manufactur- | Rees-Mace All- | Mahogany, with | Frame ..... a 1 1 |118 5 0 | Complete with valves, 
ing Co., Ltd., 39a Wel- in Portable Ttees-Mace Cone i.” TEF il 1 1.1 22°17. 6 or accum. and L.S pen 
beck St., London, W.1. Receiver. Speaker en- ie. ) quae — 1 3122 17 6 9 v a 

ne "i F j 7 closed. a Cees 1 1 212610 0 ‘ = Vee 
oa) .. „> .. »» ,» DEJ A E T sais 2 1 2 30 17- G 
Reeves, A. W., 3, Ed- | Reeves-Roberts | Imitation leather. | 1$ft. on recl, 1 lj = |) 1 2 AENA with Valves, batteries 
mund St., Birmingham. Baby Newt. for suspen- (Ri TA - and 1 pr. phones. Double- 
sion. Neu trod yne) ecale voltmeter is em 
with plugs for H.F. and L.F. 
readings. 

R.M. Radio, Ltd., 21, | R.M.R. Portable | Leather case, with | Coilin lid... | — |- 1 2 | 19 19 © | Complete with valves, H.T. 
rece St., London, carrying straps. bes eed L.T. acoum. and I pr. 

Sherman, P., 12, River | Porteble 3 .... | Oak, with handle. | Portable, for 1 1 1/36 i © danae with Darimont primary 
St., London, E.C.1. suspension. cell, aerial, earth spike, 2 

hones in ate case 
eads for ck connections. 
Valves en bbá in set on 
| sprung helders. | i 
T bt ši Portable t .... | Oak case, with T T 1 1 2/20 0 0O | As above... a4 
handle. 
se a Portable 5 .... | Leather case, with | Collapsible 2 1 Si a0 2 6 sa plete with Darimont. primar? 
handle. frame. , 100-v. | a aca a Beco 
È. p 1 pr. phones: ones, * Compii: 
on sprung hol 
equipmen Contained in | 

Venus Radiophone Co., | V.R. IV. Port- | Leather ........ Portable, for 1 1 31325 10 0 nee with valves, i 
1, Perey St., Fartown, able. suspension. aerial and ë 
Huddersficld. VR. TLL. Port: a aebna f 2 eT Ph oe a. 6 e er ee 

able. E 

White & Ritchie, 101, | D:S-3 Portable. | Oak (batteries i ; 2 1 2 | 37 10 0 | Complete Kent ao ing wire, 
Raeburn Place, Edin- ~ enclosed in (3 vallves |with mat, 30.3 ¥ val a) A 
burgh. | case). bot|h st jages battery, 2-¥. uns 

re flexe/d). able L.T. accum., 9-¥. 
battery and 2 prs. 
hones or 
S. at bare? option. 
a 13 15 
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Summer Wireless— | we move farther afield, however, it becomes necessary tc 
finding our receiver out of action at the end of our journey take our set with us, and many are the ‘opportunities 
when we want to use it. Many designers will advise the which present themselves for utilising a portable set ouè 
use of flexible wire for all connections for a portable set. of doors. A lazy afternoon or evening on the river, a 
This may be a very sound policy, but it is also rather an picnic party, or a dance on the lawn after tennis—all are 
indication cf laziness or lack of confidence in the way in excellent occasions when wireless can be called in to 
cc assist. l 
sa. Now a word as to the legal aspect of the use of a 
portable set. The Post Office requires to know the name 
and address of every user of a receiver. The address 
is essential in order that the Postmaster-General may have 
the information which he is required to record regarding 
the location of all wireless receiving apparatus. On this 
account the Post Office stipulates that a licence for a 
portable receiver will only be granted to persons already 


— 
a ’ 
ewe 


THE DUODYNE PORTABLE 
IV. is entirely self-contained; 
no atrial, no earth and no 
exterior connections. 

which the wiring is done. A really sound job in stiff 
wiring is probably preferable to using flexible wire, but 
the latter will obviate some trouble for those whose ability 
to solder well is in doubt. 

The added enjoyment to be derived from the use of 
wireless out of doors during the summer months is un- 


i 
i 
| 
j 
i 
l 
l 
f 
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THE CURTIS PORTABLE SUPER-HET 8. Specially designed 
for the convenience of yachtsmen, explerers, travellers, motorists, 


THE MARCONIPHONE &c., where compact design and portability are essential. 
PORTABLE V2 is fitted 3 : e . . 
with dry batteries and is jn possession of an ordinary fixed-station licence. The 


Pr overial for suspending Post Office does not, however, demand that an additional 


from a tree or post. licence should be taken out if the use of the portable 

` plete with one z ‘ ‘ ` . ; z 

pair of beadphones ia receiver is only occasional. The portable receiver licence 

AE ET" would become necessary if a set were regularly taken out 
with a car or under any circumstances when the use 
ceases to be ‘‘ occasional.” The special portable receiver 
licence can be obtained on application at any post office 
in the same way as the ordinary licence is acquired. As 
a word of advice to readers, it would be well when using 
a set away from the address at which the permanent set 
is registered to remember to carry the licence with you, 
because the police are authorised to make enquiries if 

- they think fit where a set 1s seen in use out of doors, and 
the ability to produce a licence on the spot may save the 
user trouble or inconvenience. 

Finally, we would strongly recommend our readers not 
limited. The sudden burst of fine weather which came to delay in the matter of acquiring a portable set. Many 
with the Easter holidays must have made every devotee people must already have regretted that a portable set was 
of broadcasting turn his thoughts to a portable set. For not available for the Easter holidays. Whether your 
use at home, in the garden, portability of a set is prob- decision is to buy a portable set or to make your own, 
ably not essential, because the loud-speaker or telephone do it now, instead of delaying as you did last year, 
leads can be extended from the set as required. When only to regret it when it was too late to be worth while. 
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By H. A. 


FEW years ago to many settlers in outlying parts 

of the world the only event which marked the 

passing of time, was the arrival of the mail. 
This was awaited for weeks; when it did arrive and had 
been consumed, the settler settled down once more to- 
hope for the next. In the meantime, the news was dis- 
cussed and handed round to neighbours. The man who 
usually received a large mail excited considerable, albeit 
concealed, envy. Residents without friends or relations 
in the Old Country would saunter nonchalantly to the 
letter rack and indolently scan the names of the fortunate 
ones. 

During a long and varied career as a wireless engineer 
in all parts of the Empire I have had ample opportunity 
for gauging the value of wireless as a means of communi- 
cation between ‘“ Home ” and the outlying colonies. 

The erection of large wireless telegraphy stations was the 
first step in annihilating the thousands of miles between 
home and ‘‘ this God-forsaken hole.” (Almost all distant 
places are given this title after a year or two of resi- 
dence, when the glamour and novelty have worn off and 
the memories of cool, green England become insistent.) 
Many of these stations sent long Press messages at regular 
times, and were received by operators in many parts of 
the globe. Local papers printed them ‘‘ verbatim,” and 
as the Jocal news could be sent up country with com- 
parative rapidity, the isolated engineer, plantation 
manager, agent, and the men filling a thousand and one 
different occupations, were kept much hetter posted as 
to what was going on at home. 


Difficulties of Morse Reception. 


Admittedly, these messages were sent through the un- 
inspired medium of International Morse, at a speed much 
too high for the average man to receive without consider- 
able practice; but still, a beginning was made. 

A development which has proved an inestimable boon 
to many has been the broadcasting of news and pro- 
grammes. Men visiting England on leave realised how 
the programmes would break up the tedium of long even- 
ings in sweltering heat, and took receivers with them on 
their return. 
experienced disappointment. They found many problems, 
not the least of which was the power supply. Dry cells, 
unless specially constructed, do not work well in the 
tropics. Another great drawback is the prevalence of 
atmospherics. Some who have taken sets abroad tell 
me that reception is possible for only two or three nights 
a week, and on these nights, for an hour or two only. 
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Many of them, unversed in wireless theory, ` 
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I had recently a letter from a man living in India. He 
said : ‘“ Here, on the edge of the Sind Desert, I receive 
excellent broadcasting three or four times a week, but 
generally marred by X’s.’ 

There is great work to be done in developing broad- 
casting in the Colonies. Where conditions are favour- 
able, a few stations have been erected, but the pro- 
grammes are limited to local talent, and an occasional 
celebrity or professional artist. These stations are doing 
good work, but cannot supply the demand for the link 
with home. 


A Super Receiving Station. 


What is now wanted is a super receiving station, 
capable of picking up most of the world’s broadcast 
programmes. Elaborate ‘‘ selective ’’? and “ filtering ` 
apparatus will be necessary to keep relays free from 
interference and atmospherics, and a great deal of investi- 
gation will have to be carried out to find the best type 
of aerial. These difficulties are large but not insuper- 
able, or greater than those usually encountered by 
pioneers. 

The ever-progressive B.B.C. has 
installed a station somewhat on these 
lines at Keston, with the object of 
relaying Continental stations. British 
listeners with crystal sets have been 
enabled to listen to programmes trans- 
mitted many hundred miles. In the | 
near future, it is not too much to | 
hope that the Colonies will be in the 
same. position. 

There are still gaps in 
the chain, but I am sure 

_ that every British Colon. 

ist is looking forward 
to the time when he 
can regularly receive 
programmes from 
home, and when the 
possession of a wire- 
less set will place 
in his hands a key 
that unlocks the 
door of a new world 
where all nations 
offer of their best 
for all who care to 
receive. 
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A Section Devoted to the Practical Assistance 


REACTION ON A FRAME AERIAL. 


There is generally some slight diffi- 
culty in applying reaction to a frame 
aerial circuit, as, in the majority of 
cases, the use of a movable plate 
coil is impracticable. It is, of course, 
possible to insert a small grid coil 
in series with the frame, but this plan 
usually calls for some reduction in 
the inductance of the fatter. It 1s, 
however, a good method to adopt 
when receiving long waves on a frame 
designed for the 300-500 metre wave- 
band, as a loading coil will be re- 
quired in any case. 


Fig. 1—Reaction winding on a frame aerial. 

Another alternative which permits 
of fine control of: regeneration is sug- 
gested in Fig. 1. Here the reaction 
coil consists of a few turns of wire 
wound aS a continuation of the end 
of the frame which connects to the 
filament end of the grid circuit. 
The -degree of reaction is con- 
trolled by the setting of the con- 
denser marked R.C. in the diagram, 
the arrangement closely resembling 
the well-known ‘‘ Reinartz’’ circuit. 

The number of extra turns required 
will depend on the degree of damp- 
ing in the circuit, the size of the 
frame, the maximum value of the re- 

2 


© ceiver, 


action condenser, and the impedance 
of the H.F. choke, etc. With a con- 
denser of o.coo2 mfd., about three 
turns will be ample under average 
conditions. This winding should be 
in the same direction as the grid sec- 
tion of the frame. 

Both sides of the controlling con- 
denser are at high oscillating poten- 
tial, so an extension handle will be 
of assistance in reducing hand- 
capacity effects. 

0000 


ADDING L.F. AMPLIFICATION TO A 
CRYSTAL SET. 

It is often suggested that users of 
crystal sets who wish to change over 
to loud-speaker reception from their 
local station should add a two-valve 
L.F. amplifter to the existing re- 
If the amplifier is of suitable 
design, such a course has many points 
in its favour, sufficient volume being 
obtained with excellent quality, pro- 
vided that a fairly strong signal is 
available before amplification. 


of the Beginner. 


first L.F. transformer. This trouble 
may generally be cured by earthing 
the negative side of the low-tension 
battery, as shown in dotted lines in 
Fig. 2. In any case, whether actual 
‘ howling ’’ is produced or not, this 
connection should be added, as it will 
have the effect of keeping both’ bat- 
teries at earth potential. 
0000 
TESTING A NEUTRODYNE. 

A fault in a receiver employing a 
circuit of some complexity can best 
be located by a systematic stage-by- 
stage test. Occasionally, when 
favoured by good luck, it is admitted 
that one is able to arrive at the 
source of the trouble by proceeding in 
a haphazard manner, but such a 
method is distinctly to be avoided, 
except, perhaps, when dealing with 
a set with which one is thoroughly 
familiar. 

A case in point is that of a con- 
ventional neutrodyne with two H.F. 
stages, which cannot be stabilised, or 


Not infrequently, however, it will 
be found that a strong low-frequency 
howl is produced when the amplifier 
is connected up in the usual manner 
by joining the telephone terminals of 
the crystal set to the primary of the 


perhaps even worse, which refuses to 

oscillate-or amplify. If the applica- 

tion of the usual and more obvious 

tests fails to reveal the trouble, it is 

advisable to test ‘each amplifying 

stage separately, as in a‘t probability 
A 21 
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the transformers and other apparatus 
associated with each valve are simi- 
Jar, and when one stage is put right 
it should be comparatively easy to 
apply the knowledge gained to the 
other. 


Luckily, this test may be made in | 


a very simple manner, without in any 
way disturbing the wiring. It will 
be sufficient merely to withdraw the 
first valve from its holder, and to con- 
nect the aerial lead-in direct to the 
plate socket, at the same time setting 
the first neutralising condenser at 
minimum capacity. 
side of the J..T. battery is not 
already earthed, the necessary con- 
nection should be added. 

An examination of the circuit dia- 
gram of a typical neutrodyne re- 
ceiver under these conditions will 
show that the first H.F. valve is now 
eliminated, and that the primary of 
the first transformer is acting as an 
‘ untuned ” aerial coil, the circuit to 
earth being completed through the 
H.T. battery or its shunting con- 
denser. If this primary winding has 
a somewhat greater number of turns 


If the negative. 


Wireless 
World 


than is usual, it will be desirable to 
connect a variable condenser, set at 
a low value, in series with the aerial, 
in order to reduce damping. The 
problem of putting the second stage 
in order may now be attacked. 

If it is now found to be impossible 
to stabilise the receiver, connected up 
in this manner, it will clearly be a 
hopeless task to endeavour to obtain 
results when both H.F. valves are in 
circuit, and the effect of alterations to 
the primary and neutralising windings 
should be tried. It will also be pos- 
sible to observe the effect of a change 
in the relative positions, of the two 
coils, as magnetic interaction be- 
tween them may very possibly be re- 
sponsible for the trouble. 


0000 


GALVANOMETER INSULATION TESTS. 

It is good practice to test across the 
H.T. terminals of a newly con- 
structed receiver in order to make 
sure that the insulation is adequate, 
as the voltage applied will be fairly 
high and the results of a complete or 
partial short-circuit may be serious. 


DISSECTED DIAGRAMS. 


No. 26.—Wiring a ‘‘ Reflex Neutrodyne.” 


APRIL ry4th, 1926. 


Even if there is only a small leakage 
the life of the high-tension battery 
will be considerably reduced. 

This test may be carried out with 
a pair of headphones and a dry 
battery. If a galvanometer or micro. 
ammeter is available, a much more 
accurate idea of the insulation resist- 
ance may be obtained, but care should 
be taken to avoid damaging the more 
sensitive type of instrument, which 
may be harmed by passing too heavy 
a current through it. 

The H.T. terminals are usually 
shunted by a condenser of large capa- 
city, and even if the insulation as a 
whole is beyond reproach, an excessive 
Current may flow momentarily while 
this condenser is charging up. To 
avoid risk of damage, it will be ad- 
visable to short-circuit the testing 
instrument while the connections are 
being made, and to adopt the same 
precaution before disconnecting. It 
is assumed that before this test is 
made some rough-and-ready method 
of showing the absence of a complete 
short-circuit in the receiver will have 
been tried. 


This series of sketches, originally intended to assist readers in understanding circuit diagrams, has 


been extended to show those connections which are at low and high oscillating potential; 
require good spacing with respect to other leads. 


All filament and other lfow-potential leads are shown 
above. 
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DOO ome y, 
H.T. a 
0 1 
H.F.C.9 . 
+ 
QOQ 02 
HT. 


the latter 


The complete circuit diagram. The e high potential 
eads are shown in dotted lines 
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Events of the Week in Brief Review. 


POPOFF BROADCASTING STATION. 

The name Popoff has been given to the 
new broadcasting station at Sokolonika, 
Moscow, in memory of the Russian wire- 


less pioneer, Professor Popoff. 
o000 | 


NO PEACE FOR THE PIRATE. 

The career of the wireless pirate is 
being rendered increasingly perilous by 
. the organised searches which 
are now being conducted by the 
postal authorities. Official 
visits to fourteen houses in 
Paglesham, Essex, have resulted 
in the discovery of four de- 
faulters. Fines of 10s. were 
exacted in each case. 


oooo 


THE LIGHTNING DANGER. 

The advent of warmer 
weather, and the consequent 
risk of thunderstorms, furnishes 
a reminder of the desirability 
of earthing the wireless receiver 
when not in use. During the 
Easter holiday a Romford house 
was set on fire by lightning, 
due to the fact, it is believed 
that the wireless aerial had been 
struck. No shorting switch 
had been fitted. 


0000 
FOUR WAVELENGTHS FROM 
BERLIN. 


Four simultaneous broadcasts 
of the same programme are now 
carried out regulari from 
Berlin, the wavclengite being 
1,300, 671, 540, and 100 metres. 
The 100-metre transmission is 
carried out from the Funk- 
Steinde station under the 
direction of the German Post 
Office, with the object, it is 
understood, of giving listeners 
both at home and abroad, 
some opportunity of making 
comparison between the long 
and short wavelength. 

0000 
WIRELESS TRANSMISSION OF 
PICTURES. 


A practical demonstration of the wire- 
less transmission of photographs is to be 
given this evening (Wednesday) before 
the Tottenham Wireless Society, by Mr. 
F. H. Haynes, assistant editor of The 
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A HALF-KILOWATT PORTABLE. A 
recent exhibition organised by the Amer sae 
in New York, showing the latest type of U.S 


telegraphy and telephony transmitter. 
power of 500 watts, the set can be erected and put into opcrat ón 


Wireless World. The meeting will be 


held at 10, Bruce Grove, Tottenham, and 
will open at 8 o'clock. 


oo0oo0oọ 
WIRELESS AT THE PARIS FAIR. 


The majority of French wireless manu- 
facturers will display their products at 
the Paris Annual Fair, which opens on 


in a very short space of time. 


May 8th at the Porte de Versailles. It is 
stated that the radio section will be a 
great improvement on those of previous 
years. 

There are distinct indications that the 
popularity of wireless in France is on the 
increase. 


hotograph tuken at the 
adio Relay League 
. Army porta pe 
Although employin 


THE RUGBY WIRELESS STATION. 

At this evening’s meeting of the Wire- 
less Section of the Institution of Elec- 
trical Engineers, to be held at the Insti- 


‘tution, Sav oy Place, W.C.2, at 6 o’clock, 


Mr. E. H. Shau hnessy, 
a lecture entitled 
Telegraphy Station.” 

The Radio Society of Great Britain 
will hold an informal meet- 
ing at the Institution at 
6 p.m. 
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A POLYGLOT STATION. 

Attention is being drawn to 
the cosmopolitan character of 
the transmissions from the 
Dublin station. On a recent 
evening Irish, English, German 
and Latin were all featured, 
while items have also been given 
in French, Italian and Welsh. 


oo0oo0ọ 


NEW TRAFFIC MANAGER FOR 
A.R.R.L. 


A successor to Mr. F. oe 
Schnell, late Traffic ees aS 
lay 


O.B. E., will give 
‘he Rugby Radio 


the American Radio 
League, has been appointed in 
the person of Mr. F. E. Handy 
(1 BDI), who served as acting 
traffic manager in 1925. 


o0ag0°o 


MESSAGES TO RUSSIA. 


The Marconi Company an- 
nounces that private and com- 
mercial telegrama will now be 
accepted for wireless transmis- 
sion to Moscow or any part of 
Russia, facilities having been 
arranged for rapid distribution. 


oo0o0o0 


' REPORTS INVITED ON 
AUSTRALIAN BROADCASTING. 

The high power broadcasting 
station 2FC at Pennant Hill, 
Sydney, Australia, to which 
reference was made in these 
columns last week, has an aerial 400 ft. 
long. Reports from British listeners who 
hear this station’s transmissions will be 
welcomed by the British Broadcasting 
Company, 2, Savoy Hill, W.C.2.. We 
understand that 2FC operates on 1,100 
metres. 


t 
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A CONDENSER PLATE AT WGY. The 
famous 50-kW. station at Schenectady, 
New York, employs concave condenser 


plates of the type shown to minimise 
capacity changes due to mechanical 
vibration. 


WIRELESS: THE SCAPEGOAT. 


In connection with the strange case of 
trance which has occupied public atten- 
tion during the past fortnight, several 
correspondents in the daily Press have 
tried to place significance on the fact that 
the victim was listening-in at the time 
she fell into her long sleep. This is one 
more link in the chain of evidence show- 
ing that the “silly season ’’ persists all 
the year round. 
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HIDDEN ADVERTISEMENTS 
COMPETITION. 


In “The Wireless World” Hidden 
Advertisements Competition for the 
issue of March 31st no competitor 
fave the correct solution. The prizes 
are awarded to those competitors whose 
solutions were most nearly correct. 


The following are the correct solutions: 


: Clue No. Name of Advertiser. Fage 


1 Dubilier Condenser Co. (1925), Ltd... ji 
2 Telephone Manufacturiug Co., Ltd... 4 
3 Igranic Electric Co., Ltd. E A 
4 British Electrical Sales Organisation.. 7 
5 London Electric Wire Co. ree .. 9 
0 Bowyer Lowe Co., Ltd. ie ae 


The following are the prizewinners : 
N. L. Hammond, Gosport = Sar £3 
Mrs. Irenc Kramer, Dunstable.. .. £2 
W. F. Howard, London, S.E.20 £l 

Ten shillings each to the following : 


wW. J. Baden, Watermael, Belgium. 

A. o aome, Warkworth, Northumber- 
and. 

T. R. Scott Barrow-in-Furness. 

A. Holmes, Crouch End, N.8. 
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FAILURES IN GERMAN WIRELESS 
INDUSTRY. 


In spite of the widespread increase in 
the number of listeners in Germany, says 
the report of the Association of the 
Broadcasting Industry for 1925, numerous 
broadcasting undertakings failed owing 
to general trade depression. 


0000 


IMPERIAL AIRWAYS WIRELESS. 


The five new multi-engined Handley- 
Page air liners delivered to Imperial Air- 
ways, Limited, at Croydon, on March 
30th, and christened by Lady Maud 
Hoare, are being equipped with standard 
type Marconi A.D.6 wireless installations 
for telephonic and telegraphic communi- 
cation. This wireless apparatus is the 
standard fitting for all Imperial Airways 
passenger machines, and enables the 


- pilots to keep in constant communication 


with the ground stations throughout 
their flights. 


e000 
GETTING DOWN TO IT. 


A listener at Maniton, Colorado, has 
discovered that, by taking his broadcast 
receiver 2,000 ft. down into a neighbour- 
ing cave, he eliminates atmospherics and 
interference from local oscillators. Un- 
fortunately caves in Great Britain are 
few and far between. 


cooo 
PERSIAN WIRELESS STRIDES. 


An unmistakeable indication that Persia 
is endeavouring to keep abreast of 
Western civilisation is afforded by the 
news that the Government is erecting a 
large wireless station at Teheran, together 
with a chain of six smaller stations in 
other parts of the country. The Teheran 
station, it is hoped, will have a radius 
of communication, extending as far as 
Paris. i 

The Persian War Ministry, which con- 
trols the stations, has established a large 
wireless training school. 


oo0oo0oọ0 


CINEMATOGRAPHY AND TELEVISION. 
In his course of lectures on Cinema- 


tography, before the Royal Scottish 
Society of Arts, Edinburgh, Captain 
James W. Barber, C.B.E, Managing 


Director of the Brownie Wireless Co. 
(Great Britain), Ltd., will draw attention 
to the possibilites of television. 

The first lecture was given in the Music 
Hall, 54, George Street, Edinburgh, on 
Monday last, and the remaining two lec- 
tures will be delivered on April 26th and 
May 12th respectively. Full particulars 
are obtainable from the Secretary, Mr. 
C. Norman Kemp, at 117, George Street, 


` Edinburgh. 


o0o08 
ITALIAN STATE WIRELESS. 


The Fascist oh Sa in Italy, according 
ave received from the 


has brought about an immense improve- 
ment in the country’s wireless service, 
the plant and service having been 
modernised in every possible direction. 
The report, in the form of a booklet, is 
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issued by the Italian State Railways, the 
London Agency being situated at 12, 
Waterloo Place, Regent Street, S.W.1. 
0000 
THE DUBILICON. 

In connection with the advertisement 
of Messrs. the Dubilier Condenser Co 
(1925), Ltd., appearing on the back cover 
of this issue, we are asked to state that, 
owing to unforeseen difficulties in pack- 
ing, it has been found that ‘‘ The Dw- 
bilicon’’ will not be available to the 
public for another ten days or so. 

oo0oo0o0 
AMATEUR ACHIEVEMENT RECALLED. 

The achievements of British amateurs 
in securing communication with the 
Hamilton Rice Expedition to Brazil in 
1924 were recalled by Dr. Hamilton Rice 
in his recent lecture before the Royal 
Geographical Society. 

A transmitter with a power of only 100 
watts was carried by the expedition into 
the forests of Northern Brazil, and here 
they established touch with Mr. Gerald 
Marcuse (2NM), of Caterham. On one 
occasion, said Dr. Rice, when a private 
message was sent to England, a reply 
was received in seven and a half minutes. 

0000 
FRENCH WIRELESS FROM WITHIN. 


-The French postal administration, it 
appears, is the butt of some unpleasant 


‘allegations which are being made by the 


Echo de Paris. This journal complains 
that the postal authorities have secretly 
devoted large sums of money for wireless 
construction without the consent of 
Parliament. 

“The French nation,” says the Echu 
de Paris, ‘‘has been presented with a 
chain of wireless stations that are the 
laughing stock of wireless enthusiasts and 
a discredit to French science and 
industry.” 

Some interesting details may come to 
light when the question is referred to the 
Government. . 


RADIO IN MINIATURE. An ingenious 
model of a completely equipped amateur 


transmitting N rrak on view at the 

A.R.R.L. Exhibition in New York. Tbe 

constructor, Mr. F. Frimerman (2FZ), i$ 
seen standing by his exhibit. 
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HAWKS FR.A.S 


13.—J. W. Wilkins Proposes Wireless Communication with France. 


T is the fate of many workers that their suggestions 
and inventions—though perhaps practical enough— 
do not always see the light of day at the time of 

their inception. In many cases this is not due to any 
fault of the inventor himself, who often enough is the 
victim of adverse circumstances and has not the means 
to back up his work. In many such cases the invention 
is cast aside and forgotten until years afterwards, when 
another worker in the same ficld stumbles across the same 
idea or independently produces a similar device. Natur- 
ally he is often chagrined to find the criginal inventor 
indignantly accusing him of piracy! In almost every 
hranch of science such instances may be found, and wire- 
less is no éxception. 

In the New York /lectrical Engineer of May 2oth, 
1895. a cłaim was made that Professor Trowbridge was 
the first to telegraph without wires, in 1880. This 
announcement brought an indignant letter from J. W. 
Wilkins, an ofticial of Messrs. Cooke and Wheatstone. 

Wilkins pointed .out that thirty years before Professor 
Trowbridge was stated to have made his experiments, he 
(Wilkins) had carried out experiments on the same subject 
and had published the result of his investigations in 
1849 under the heading Telegraph Communication 
between England and France. He had then explained 
‘fas to how the thing was to be done.” 

It appears that he proposed to erect lengths of telegraph 
Wires on the English and 
French coasts, with terminals 
dipping into the earth or sea, 
and as nearly parallel as 
possible to one another. He 
expressed the opinion that 
some part of a discharge of 
current through the circuit on 
one side of the water would 
flow through the intervening 
water from one pair of earth- 
plates—terminals of one cir- 
cuit—to the second pair of 
carth-plates on the opposite 
shore. 

His suggestions for tele- 
graphing without wires between 
England and France , were 
thus 


ma 


on similar. lines to the 
well-known conduction systems 
of Sömmering, Morse, Lind- 
say, and others. 

Wilkins relates that it was in 
the year 1845 that he came to 


suppose telegraphy without wires would be possible. 
While engaged on the only long line of telegraph then 
existing in England—London to Gosport—his observations 
led him to question the accepted theory that a current of 
electricity, discharged into the earth at each end of a line 
of telegraph, sped in a direct course—instinctively, so to 
gsay—through the intervening mass of ground to meet 
another current or to find a corresponding earth-plate and 
so complete the circuit. He tells us that he could only 
bring himself to think that the earth acted as a reservoir 
or condenser, receiving and distributing electricity almost 
superficially for some certain or uncertain distance around 
the earth terminal. 

A year later, while occupied with the installation of 
telegraphs for Messrs. Cooke and Wheatstone, he had a 
good opportunity of testing his theory on lengths of wire 
erected on both sides of a railway. To succeed in this 
experiment and to detect the very small amount of elec- 
tricity likely to be available in such a case, he realised 
he must use a very sensitive galvanometer. He con- 
structed such an instrument on the principle of the 
influence of magnetism upon a wire conveying an electric 
current, and with this instrument he succeeded in obtain- 
ing signals between lengths of clevated wires about 12oft. 
apart. 

He believed that if the poles of a battery were con- 
nected to any extended conducting medium, the current 
would diffuse itself in radial 
lines between the poles, and 
that it might be ‘‘ collected 
within a certain distance— 
focussed as it were—by the 
interposition of a metallic 
medium that shall offer less 
resistance than the water or 
earth; and, obviously, the 
nearer the battery, the greater 
the possibility of collecting 
them. I do not apprehend the 
distance of twenty miles being 
at all too much to collect a suff- 
cient quantity of the electricity to 
be useful for telegraphic pur- 
poses. If, then, it is possible, 
as I believe, to collect in France 
some portion of the electricity 
that has been discharged from a 
battery in England, all that is 
required is to know how to deal 
with it so that it shall indicate 
its presence.’’ 
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Pioneers of Wireless.— | 


He proposed to have on the English shore a battery 
discharging into the earth or sea, with a distance between 
its poles of five, ten, or twenty miles. 
of wire was to be erected on the French.coast, with its 
ends also dipping into the earth or sea. 
was to be connected an instrument consisting of ‘‘ ten 
or more round or square coils of the finest wire of the best 
conductibility °’ suspended between the poles of a magnet. 
Any current passing through the coil would be indicated 
by its moving or shifting its position with reference to 
the poles of the magnet, so constituting a receiving 


apparatus of a delicate character. 


Discussing his proposals, Wilkins subsequently stated 
that all thought of induction was absent in his first experi- 
ments, and that although he modified his views a year 
or two later, he did not attach sufficient importance to the 
matter to follow up his previous published suggestions, 
especially as at that time a cable was actually laid across 


The Trend of Design. 

The marked improvement in the quality 
of components’ now available to the 
public was one of the points stressed by 
Mr. G. F. Jones in his lecture before 
the Sheffield and District Wireless 
Society on March 12th. 

Taking as his subject ‘‘ The Trend of 
Modern Radio Design,’’ the lecturer pro- 
vided a reasoned survey of development 
in circuits, components, and complete 
receiving sets The question of horn v. 
hornless loud-speakers mentioned by Mr. 
Jones provoked a lively discussion. 

Hon. Secretary : Mr. T. A. W. Blower, 
129, Ringinglow Road, Sheffield. 


oo0°0 


Broadcasting from Within. 

Mr. Alan Andrews, the Chief Engineer 
of the Belfast Broadcasting Station, 
entertained the members of the City of 
Belfast Y.M.C.A. Radio Club with a 
fascinating account of broadcasting 
methods on March 10th. The entire 
system of broadcasting was explained, 
from the studio to the aerial, the lecturer 
detailing the methods of control, ampli- 
fication, etc., and the difficulties encoun- 
tered in “outside” broadcasts. Mr. 
Andrews’ lecture was illustrated by a 
number of excellent lantern slides and 
blackboard sketches. 

Hon. Secretary: Mr. John J. Cowley, 
4, St. Paul’s Street, Belfast. 


oo00 


New Appointments in North Middlesex 

Club. 

At the annual general meeting of the 
North Middlesex Wireless Club, held on 
March 17th, Mr. F. T. Chapple was 
elected president, other appointments 
being as follow :—Hon. treasurer, Mr. H. 
A. Crouch; hon. secretary, Mr. H. A. 
Green; installation officer, Mr. W. Gart- 
land; and librarian, Mr. F. C. March. 

The treasurer’s report showed a favour- 
able balance, and the balance sheet was 
unanimously adopted, while the secre- 
tary’s comprehensive report of the 
society’s activities during the year was 
also received with satisfaction. 


A 26 


Wireless 
orld 


the Channel. 


A similar length .was the same. 


In this circuit 
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A Visit to the G.E.C. Laboratories. 

Mr. L. F. Fogarty, M.I.E.E., gave an 
instructive lecture on ‘‘ Characteristic 
Valve Curves and their Interpretation ”’ 
before the Golders Green and Hendon 
Radio Society on March 18th. A visit 
has been arranged to the G.E.C. Labor- 
atories at Wembley for Saturday, April 
24th, at 3 p.m. All members who in- 
tend to join the party are askcd to notify 
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FORTHCOMING EVENTS. 


WEDNESDAY, APRIL 14th. 


Institution of Electrical Enginecrs. 
less Section. At 6 p.m. 
ments at 5.30.) 
Savoy Place, 


Wire- 

(Light refresh- 

At the Inatitution, 

d W.C.2 Lecture: “The 

Hoty Radio Telegraphy Station, by 

Mr. E. H. Shaughnessy, O.B.E. 

Radio Socicty of Great Britain. Informal 
Meeting. At 6 pm. At the LEE. 

Barnsley and District Wireless Associction, 
At p.m. At 22, Market Street. 
Demonstration on Ware Meter. 

Tottenham Wrelcss Society. At 8 p.m. 
At 10, Bruce Grove. Demonstration of 
-Wireless Transmission of Pictures, by 
Mr. F. H. Haynes, Asst, Editor of 
“The Wireless World.” 

Edinburgh and District Radio Society. At 
117, George Street. Lecture: “The 
Mullard Valve’’ (communicated). 

Hackney and District Radio Society. At 
8 p.m. Demonstration on Club's set. 


THURSDAY, APRIL 18th. 


Golders Green and Hendon Radio Society. 
At 8 pe At the Club House, Wilii- 
field ay. Lecture: ‘ Frequency in 
Relation to Broadcasting,” by Mr. 
J. A. H. Whitehouse (of the B.B.C.). 

Southport Radio Society, At 7.30 p.m. In 
the Temperance Institute, London 
Street, Lecture: ‘General Broad- 
casting,” by Mr. Bird, of 2ZY, 


FRIDAY, APRIL 16th. 


Shefficld and District Wireless Society. At 
30 pm. At the Dept. of Applied 
Science, St. George's Square. Lecture: 
” Selectivity,” by Mr. Rayner, 
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He pointed out also that whatever his 
opinion might have been originally as to the source of the 
current in the distant and disconnected circuit, the result 


He claimed that the means he used to obtain his results 
were ‘‘ the same in principle as those that make the matter 
an accomplished fact to-day, viz., elevated lengths of 
wire, and the discharge of electricity from the one to a 
delicate receiving apparatus in the circuit of the other.” 

Although nothing came of Wilkins’ suggestions, it is 
only due to him that he is given a niche of honour among 
the ‘‘ Pioneers of Wireless,’’ for the germ of a practic- 
able idea was undoubtedly present in his experiments. 

It only remains to mention that his proposed receiving 
apparatus—a most delicate form of detector or gal- 
vanometer—was identical in principle with Lord Kelvin’s 
apparatus for long cable working, which, in the specifica. 
tion of his siphon recorder patent, he claims to be as 
sensitive as his mirror galvanometer. | 


the hon. secretary, Lt.-Col. H. A. Scar- 
lett, 357a, Finchley Road, N.W.3. The 
party will meet at the entrance to the 
Laboratories. 
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A Radio Fellowship. 

Several interesting meetings have 
marked the activities of the Oglander 
Radio Fellowship during the past month. 
Particular interest was aroused by Mr. 
Tibbetts’ demonstration of a five-valve 
neutrodyne on March 17th. On March 
17th the society was presented with an 
excellent loud-speaker horn by Mr. A. 
Vigus. Work is row proceeding on the 
construction of a club set. 

Hon. Secretary: Mr. James Sewell. 
Senr., 25, Wingfield Street, Maxted Road, 
Peckham, S8S.E.15. 


oo0o 


Bournemouth Wireless Conference. 

Excellent progress is being made by the 
Bournemouth Radio Society in arrange- 
ments for a conference of wireless enthu- 
siasts, to be held at Bournemouth cn 
Monday, April 26th. 

Not only is the Mayor of Bournemouth 
taking an active part, but Sir Henry 
Page Croft, Bart., M.P., C.M.G.. ale 
hopes to attend. Several interesting le- 
tures have been arranged, the speakers 
being Sir Dan Godfrey and Prof. A. M. 
Low. 

Particulars of the conference, and cf 
arrangements made for the convenience of 
visitors, may be obtained from the Hon. 
Secretary, Mr. H. J. Bliss, 140, Üld 
Christchurch Road, Bournemouth. 


ooo 


A “Junk Sale.” 

The Inland Revenue Radio Society 
scored a record attendance on March 1%th. 
when Mr. W. J. Ricketts, of Messrs. 
Alfred Graham and Co., gave an illus- 
trated lecture on the manufacture and 
operation of loud-speakers. The society $ 
annual geueral meeting is to be held on 
Friday, April 16th, and will be followed 
by a "Junk Sale.” 

Hon. Secretary: Mr. W. J. Taming 
C2, York House, Kingsway, W.C.2. 
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T is fairly obvious that the most important considera- 
tions in the design of a portable receiver are light 
weight and compactness; a heavy -ad bulky outfit 

is likely to be of very limited utility, and to become, 
after a while, anything but a source of entertainment to 


its owner. These stipulations would seem at once to 
preclude any attempt to obtain loud-speaker reproduc- 


- tion, as the quality and volume which most of us expect 


cannot be achieved without the use of considerable high- 
tension voltages, with consequent increase in weight. 

A possible exception to the above is the receiver in- 
tended primarily for use in a car,’ or at least to be 
carried in one. In this case 
the reduction of weight is 
not of prime importance, 
and in some circumstances 
it will be desirable to take 
advantage of the car battery 


s 


`~ 
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as a source of filament 

current. NGS 
The majority of us, how- 

ever, who feel the need for Lla 

a portable set at all will re- - 

quire a light and entirely ] 

self - contained instrument 

giving reception of at least dk 

one broadcast programme A a: 


with the minimum of trouble 
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Receiver, Batteries, Frame Aerial 
and Telephones in a 


Suitcase. 
By H. F. SMITH. 


scribe a set of this type which seems to have the largest 
field of usefulness from the point of view of the average 
user. : 

If the full benefit of portability is to be obtained, 
it seems essential that the receiver should be really self- 
contained, and that the gain in efficiency resulting from 
the use of a large collapsible frame aerial is more than 
counterbalanced by difficulties in the carrying and setting- 
up of this accessory. It is realised, however, that long- 
range reception with an open aerial (improvised or other- 
wise) will occasionally be required, and arrangements 
have accordingly been made for this attachment. 

As portables are not in 
common use at the present 
time, and are therefore apt 
to excite a good deal of 
curiosity, a certain amount 
of “ camouflage ” is of ad- 
vantage if one is desirous 
of avoiding the sometimes 
rather embarrassing pub- 
licity brought about by the 
possession of an instrument 
whose function is obvious at 
a glance. 

A simple two-valve cir- 
LT. cuit, with one H.F. stage 

Ò and regenerative detector, is. 


both as regards operation Fig. 1— The circuit dia ram of the receiver. i Ci, Caz 0-0005 mtd. ; used. As the amount of 
; os 4e -0003 m oe = oe a= °° = b ° ° 

and transport. In this N.C.=neutrodyne condenser ; R.C.= reaction condenser, 004 damping imposed by the 

article it is proposed to de- . frame is negligible, the 
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Self-contained Two-valve Portable Set.— 

adoption of the ‘‘ neutrodyne ’’ system of stabilising the 
high-frequency amplifying valve is regarded as essen- 
tial if the necessary degree of sensitivity is to be 
obtained. Reaction is obtained by feeding back a pro- 
portion of the oscillatory anode current of the detector 
valve through a coil tightly coupled to its grid induct- 
ance; the-actual degree of reaction is controlled by the 
setting of the small reaction condenser marked R.C. in 
Fig. 1, which shows the complete circuit diagram of the 


[_{ $a 18 1f- 
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/16in. dia. ; B, 3/16in. dia. ; C, 1/8in. dia., countersunk. 
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+ 3 eo 
y 4 2% 
s Fig. 2.—Drilling details of the panel. A, 


receiver. It will be noticed that a single dry cell is 
inserted in the grid circuit of the H.F. valve in such 
a way as to Impose a negative bias; this is added in 
order to effect an economy in anode current, as, from con- 
sideration of weight to be carried, the smallest commer- 
cially available high-tension cells are used. It may be 
omitted if desired, particularly if a low value of H.T. 
voltage is applied. 


Reducing Capacity Effects. | 
Two high-frequency chokes are inserted in the anode 


A BO 


circuit of the detector valve ; the first 
(H.F.C.1) serves the usual purpose 
of deflecting H.F. currents through 
the reaction coil and condenser, 
while the second, in conjunction: with 
the by-pass condenser C.4, prevents 
high-frequency currents from reach- 
ing the telephones. This very effec- 
tively reduces the bad effects of hand 
capacity, which are particularly apt 2y 
to give trouble with an ‘‘ unearthed ”’ / 
set when the operator’s body is con- 
nected (through incidental capacities 
in the headphones) to the anode cir- 


Wireless 
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the components, and of a size suitable for fitting into 
a standard suitcase. The dimensions given can only be 
considered as a rough guide, and will, of course, depend 
on the inside measurements of the case actually used. 
That illustrated has internal dimensions of approximately 
183in. x ridin. x 5in. deep, and may be considered as 
being of the minimum size permissible if the general lav- 
out as described is to be adopted. The pane} and hori- 
zontal dividing partition carry all the components per- 
taining to the receiver itself, while the three compart- 


2%, >the t” 


ments at the bottom are for the accommodation of the 
L.T. accumulator, phones, and H.T. battery. The actual 
sizes of these compartments will, again, depend on the 
particular types .of batteries chosen. It will be seen 
that the dividing pieces on each side of the phone com- 
partment are carried up sufficiently high to bear against 
the lid of the case when this is closed, in order to prevent 
risk of short-circuiting by the metal headbands, etc. 


Construction of the Framework. 


The horizontal piece which forms the baseboard of 
the receiver proper is carried at each 
end between two wooden fillets, in 
order that it may be removed, to- 
gether with the panel, when wiring 
Y up. All the wood used is ĝin. 
=4 mahogany, which may be obtained 
ready planed, thus considerably re- 
ducing the amount of work neces- 
sary. Brass screws are used 
throughout, and the woodwork is 
given a coat of stain followed by 
shellac varnish. 

The H.F. transformer'is the only 
home-made component used, and its 
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cuit of the detector valve. The grid 
return lead for this valve is joined 
to the positive side of the L.T. bat- 
tery in order to impress a suitable 
bias for rectification. 

In Fig. 6 is shown the construc- 
tion of a wooden frame carrying all 
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Fig. 3.—Sectional diagram of the H.F. trans- 
former. The mar coreesponds to that 


construction is illustrated in Fig. 3 
and in the photograph reproduced on 
page 565. It is similar in construc- 
tion to others described recently in 
this journal. The secondary, con- 
sisting of 65 turns of No. 24 D.S.C. 
wire, is wound on an ebonite tube 3in. 
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Over the lower end of this 
winding are the primary and 
neutralising windings, each 
with 15 turns of No. 30 
D.S.C. wire, separated by 
12 equally spaced wooden 
sticks- fin. square in cross 
section and one inch long. 


The reaction winding, with TRS Rs EES See ier ae ee Sap SRO SE OLE 
40 turns of No. 40 D.S.C. > soem * RES S BS ROSE RAS N ee 
~ “8 - ay ie as 4 a Oe 


Wire, is separated from the 
grid end of the secondary by 
tin. All these windings are 
in the same direction. 

Two light brass angle 
brackets are fitted for attach- 
ment to the panel, and seven 
No. 6 B.A. screws, with sol- 
dering tags, are inserted in 


holes drilled jin. from the 
’ , ] - ref 7 > C in’ a) 
upper edge, and spaced Front view of the receiver removed from the containing case. 


equally around its circumference. The correct connec- what different shape is made necessary by the dimensions 
tions to these points will be clear from a consideration of the containing case. 

of Fig. 3 in conjunction with the practical wiring plan The clips supporting the bias cell and the H.F. 
(Fig. 5), the same lettering having been adopted in both chokes are of the type obtainable from most dealers for 
cases. Stiff wire bridging pieces are fitted for carrying a few pence, and are intended for the assembly, of crystal 
the three connections from the combined primary and detectors. If not available, they may be easily cut out 
neutralising coil, the remainder being passed through of thin sheet brass. Those for the dry cell are mounted 
small holes into the inside of the tube and thence to the in the wooden framework by means of countersunk meta) 


inner ends of the terminal screws. s screws passing through the side. 
Assembling th: Components. A small ebonite terminal block, measuring 4in. x in. x 


The general idea of the layout of the main panel, in., and carrying three double soldering tags, should 
the drilling diagram for which is shown in Fig. 2, be prepared. This, together with the two valve holders, 
should be followed, even if the use of a panel of some- are the only components mounted on the baseboard ; their 

- relative positions are indicated 
spe In Fig. 4. The use of shock- 
gr AEE absorbing sockets is strongly 

recommended, as otherwise it 
might be necessary to remove 
the valves when the set is 
$ likely to be subjected to any 
] rough treatment. 


i ; Wiring. 
p The wiring is carried out 
> entirely with ‘‘ Glazite ” 


wire, No. 18 S.W.G., the in- 
sulated covering of which 
will minimise risk of short- 
circuiting if a lead should be- 
come displaced through the 
effects of a violent shock. 
Flexible leads are taken 
through the baseboard for 
connection to the H.T. and 
L.T. batteries ; the same kind 
of wire is used for joining up 
the bias cell, in order that 
Pe view from the rear, showing dis- these leads may be easily re- 
gatas nS ee moved if it is desired at any 
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Fig. 4.—Layout of the baseboard. 


time to withdraw the set from the wooden frame. A 
complete practical wiring plan is given in Fig. 5. This 
should be compared with the sectional diagram in Fig. 3. 


Choice of Valves. 


Choice of valves is somewhat limited as far as the 
actual set described is concerned, provision having been 
made for only a single-cell accumulator, which is of the 
unspillable ‘‘ Exide’’ type M.P.2. It is essential that 
the first valve is of low impedance, so it is possible to 
use either the new Mullard P.M.2 in both positions, or 
a Cosmos S.P.18 Red Spot, as H.F. amplifier, and a 
‘“Green Spot’’ valve of the same make as detector. If 
two cells are used, P.M.4 valves would be suitable, while 
if separate rheostats are fitted, the range of choice can 
be extended considerably, and 0.06 amp. dull-emitters 
used in the detector socket with any 4-volt power valve. 
A high-tension pressure of 50 volts is recommended, but 


this may be reduced without very greatly impairing the 
sensitivity of the receiver. 

The construction of the frame aerial will be fairly 
evident from a consideration of the photograph appearing 
at the head of this article. It is wound with sixteen 
turns of' No. 24 D.C.C. wire on a sheet of Presspahn 
measuring 17in.x11iin., approximately yin. thick. 
Eight holes are drilled in each corner, spaced by yin. 
on a line at an angle of 45 degrees with the edge. Two 
turns are threaded through each hole, and, in winding. 
it will be found easier if comparatively short lengths of 
wire are used, the new length being soldered on when 
the winding of the first has been completed. The ends 
of the frame are joined to flexible leads for connection 
to the terminals mounted on the left-hand side of th 
panel. A small terminal, mounted on the Presspahn sheet 
is connected to the third turn, counting from the inne 
end of the frame (that joined to negative L.T. throug: 


eg 
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Fig. 5.—The practical wiring plan. 
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Self-contained Two-valve Portable Set.— 
the bias battery). This terminal is for connection to an 
open aerial. When the set is used in this manner, the 
earth lead should be joined to the left-hand terminal 
nearest the front of the case, the actual circuit being 
shown in dotted lines in Fig. 1. 


Neutralising. 


To balance the receiver, it is advisable 
to temporarily disconnect the reaction con- 
denser and to short-circuit the choke marked 
H.F.C.1. A signal should now be tuned 
in, with the neutralising condenser (N.C.) 
set at zero. Oscillation will normally be 
produced as the two tuned circuits come 
into resonance; the condenser should now 
be rotated until this ceases, and after a 
trial of several settings, one will be found 
which gives complete stability over the 
whole tuning range. If difficulty be experi- 


enced in balancing, it will be as well to try 
the effect of reversing the frame by turning 
it over, as there is naturally a certain 
amount of interaction between it and the 


IN 


The H.F. trans- 
former 


H.F. transformer, ın spite of the fact that the disposition 
of the parts in the case is such as gives the maximum 
possible separation. 
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When the operation of balancing is completed, the 
reaction condenser may be re-connected, and its use: will 
be found extremely useful in bringing up the strength of 
a weak signal. When maximum response is desired, it is 
possible to still further increase sensitivity by moving 


Fig. 6.—The wooden framework. The lower compartments are 
for the accommodation of accumulator, phones, and H.T. battery. 


the neutrodyne condenser slightly away from the position 
giving a perfect balance. s 

The receiver, as described, has a wavelength range o 
from 250-550 metres, and under moderately favourable 
conditions should give comfortable ’phone signals from a 
main broadcasting station up toa distance of forty miles 
when operating on the frame alone. Naturally, a very 
great increase in range will result from thé connection of 
even a moderately efficient aerial-earth system. . 

It should not be forgotten that even a small frame 
aerial, such as that described, is distinctly directional, 
although this effect’is most marked about the position 
giving minimum ` signals. 

Adding an Amplifier. , 

Should it be desired, at times, to operate a loud- 
speaker, it may be useful to know that a simple single- 
valve transformer-coupled L.F. magnifier may be con- 
structed for fitting into the compartment normally occu- 
pied by the H.T. battery. This unit should be pro- 
vided with two L.T. leads for connection to the common 
accumulator, and a positive H.T. lead, as a higher anode 
voltage will be necessary for the extra valve. The 
*phone terminals of the receiver are connected to the input 
of the amplifier, which, needless to say, should include 
a grid bias battery. 


LIST OF PARTS. 


2 Variable condensers, 0:0005 mfd. (Bowyer-Lowe). 
2 Variable condensers, 0:00004 mfd. (Igranic Micro). 
: 2 H.F. chokes (Cosmos). 
; 1 Filament rheostat (Igranic Pacent). 
: 1 Fixed condenser, 0:001 mfd. (Dubilier). 
1 Fixed condenser, 0:0003 mfd. (Dubilier). 
1 Fixed condenser, 1 mfd. (T.C.C.). 


Approximate cost, including case, but excluding valves and batteries - - 
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2 Valve holders (Benjamin). 

1 Ebonite panel, 1Sin. X Ghin. Jin. 

1 Ebonite tube, 3in. x 2hin. dia. 

1 Grid cell (Burndept). 

1 Grid leak (Dubilier). 

1 Suitcase (Gamage). 

Wood, presspahn, wire, terminals, screws, elc. 


£5 15s. od. 
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A Review of the Latest Products of the Manufacturers. 


THE “BICO” VALVE SWITCH. 


A new multi-contact switch of novel 
and intricate design has recently been 
placed on the market by The Burner 
Insulator Co., of Woolwich, London, 
S.E.18. 

The specimen submitted was a four- 
position switch intended for introducing 
in the circuit stage by stage the L.F. 
amplifiers of a multi-valve receiver. 


New multi-contact switch for controlling 
the stages of a valve receiver-amplifier. 


Attached to a small platform which is 
raised from the main panel are three 
spring contacts making contact with a 
brass segment which is attached to‘ a 
small ebonite disc on the switch spindle. 
This part of the switch is intended for 
controlling the filament circuits. Other 
sets of contacts are arranged on the base, 


and are brought into operation by a | 


guide piece which is attached to the 
spindle, and also a contact which is 
attached to the revolving disc. 

The switch is complicated in its con- 
struction, yet the high class workman- 
ship, which more resembles the standard 
of a firm of watch makers than a wire- 


less manufacturer, ensures reliable 
working. The spring plates are of 
German silver, finished bright and 


tipped with silver where necessary to 
ensure good contact. 

The anel area occupied is about 
24in. x2šin., and the depth behind the 
panel is a little more than lin. 

The experimenter will find many appli- 
cations for this useful component for 
controlling circuits carrying either audio- 
or radio-frequency currents. 

c000 


GEE HAW DIAL 
Instrument dials incorporating some 
form of reduction gearing are produced 
in great variety. 
The earlier types usually embodied a 
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train of piniohs, but frequently possessed 
the serious defect that backlash was pre- 
sent between the operating knob and the 
instrument spindle, Backlash is usually 
overcome by employing friction gears in 
lace of toothed wheels, but in the Gee 
Haw dial, obtainable from Kotherme! 
Radio Corporation of Great Britain, Ltd., 
24-26, Maddox Street, Regent Street, 
London, W.1, an entirely new principle 
is adopted. 

Under the dial is to be found a pair of 
serrated discs A and B, one having 99 
grooves and the other 100. The fine con- 
trol knob D carries an arm which in 
rotating presses the serrations of the 


“upper disc into mesh with the under one. 
Were the two discs to possess exactly 


the same number of serrations no rotation 
would be produced, but as they do not 
exactly coincide a slight movement is 
obtained when the two discs are pressed 
into contact. Thus the under dial will 


rotate by a distance of one hundredth 
part of a revolution for every complete 
turn of the fine control knob. 


: | "i ji 


Reduction gearing in the Gee Haw dial 

is obtained by forcing into mesh two 

serrated discs, one carrying 99 and the 

other 100 notches, procuring a reduction 
gearing of 100: 


This system is entirely free from back- 
lash, and as a slightly imperfect fit is 
obtained between the two serrated discs, 
owing to slight difference in size of the 
grooves it will be apparent that the two 
plates are held firmly together. The 
dial is probably one of the most ingenious 
systems of reduction gearing yet devised. 
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THE PARAGON CONDENSER. 


A useful series of small fixed con- 
densers is included among the speciali- 


ties of The Paragon Rubber Manufac- 


turing Co., Ltd., of 75a, Camden Rd., 
London, N.W.1. Mica is employed as 
the dielectric material, and the form of 
construction adopted produces a con- 


denser which will retain its correct capa 
city value indefinitely. 

The condenser proper is completely 
sealed in a moulded case, the insulating 
material being actually formed around 
the condenser, and the connecting screws 


The plates of the Paragon fixed condensers 
are totally enclosed under pressure in a 


case. he capacity 
y external conditions. 


moulded insulatin 
value is unaffected 


held in position and prevented from 
rotating being bedded in the 
moulding. 


| TRADE NOTES. 


er ree ee ree eS See eee Pe oh he 2 ae 


The King Filament Rheostat. 

With reference to the description of the 
King Filament Rheostat on p. 299 of our 
issue of February 24th, we regret that a 
mistake occurred which has been brought 
to our attention by the importers, Gaston 
E. Marbaix, Ltd. 

The King Rheostat employs one hole 
fixing, and the statement that this form 
of attachment had been abandoned was 
therefore erroneous. 
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A Sign of Prosperity. 

L. J. Hydelmann and Co., who are the 
sole agents in this country for the well- 
known “ N. and K.” loud-speakers and 
headphones, and also for the ‘‘ Baltic" 
Low-Loss Coils, report that expansion ot 
business has necessitated a removal to 
larger premises. 

The company’s 
Chapel Street, Fore Street, 
E.C.2. 


new address is 12, 
Londen, 


oo00 


New Showrooms. be ee 

The Midland Radiotelephone Manufac- 
turers, Ltd., of Stourbridge, have opened 
London showrooms under the title of 
“Mellowtone,” at Triumph House, 189 
and 191, Regent Street, W. 
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SAVOY HILL TOPICALITIES. 


By OUR SPECIAL CORRESPONDENT. 


Transatlantic Re!ays. 

It must not be assumed that because 
dance music from Schenectady (WGY) 
was relayed to all B.B.C. stations from 
Keston last week with fair success, a 
similar transatlantic transmission will be 
a regular feature of the Tuesday evening 
programmes in future. The B.B.C.’s 
arrangement is that Keston will endeavour 
to receive the music broadcast by WGY 
on Tuesdays for experimental purposes. 
If the quality is sufficiently good, this 
dance music may occasionally be relayed 
to B.B.C. stations; but in any case it 
will not figure as an item in the pro- 
grammes, at any rate until the quality of 


. reception is greatly improved and there is 


T. imi 


less uncertainty about reception. In the 
meantime a specially designed super-het. 
set, with eight valves, is being used for 
these experiments at Keston, and im- 
provements in the apparatus will be made 
from time to time. 

0000 
An Experiment that Failed. 

By the way, these transatlantic experi- 
ments are not always arranged at the 
most convenient times for those who are 
expected to take part in them. For 
instance, on Saturday in Easter week an 
intimation was received from a prominent 
American film concern that a cinema star 
would broadcast on Easter Sunday on 
short waves for the benefit of British 
amateur experimenters, who were invited 
to ask any questions they liked by wire- 
less, and the lady would reply. Owing 
to the short notice, it was impossible to 
get in touch with many amateur experi- 
menters, and, in addition, a number of 
the more prominent amateurs were on 
holiday. This radio interview could have 
been made to yield some interesting Press 
material. 

0000 
Alteration of Wavelengths. 

The main fact that emerged from the 
account broadcast by the Chief Engineer 
to the B.B.C. of what happened at Geneva 
in March is that listeners received 
renewed assurance that no revolutionary 
change is to be made in broadcast wave- 
lengths so as to render existing appara- 
tus obsolescent. If any British stations 
come down to 250 metres, little, if any, 
inconvenience should be experienced by 
listeners, as most receiving sets can be 
tuned down to that wavelength or even 


tuned up to 550 metres if occasion de- 
mands. Any expansion of the waveband 
below 200 metres is improbable. I ex- 
pect, however, to find some relay stations 
working on duplicate wavelengths in the 
coming summer, and changes, generally 
speaking of no considerable mgsgnitude. 
being made in the wavelengths of some 
main stations. One has. heard a wild 
rumour that Britain is to lose a station 
under the Geneva scheme. Jt is untrue. 
o0oo0o0 l 


A Broadcast from Bridgwater. 

Bridgwater claims to be the oldest 
borough in Great Britain, and to com- 
memorate the granting of its’ charter in 
the year 1200 a.p. a special ceremony is 
being arranged for June 26th. This will 
consist of songs and other music and an 
account by the Mayor of how the charter 
was obtained. The ceremony will be 
broadcast from 5XX. 

0000 
Making Talks Interesting. 

The Education Department of 
B.B.C., while it must always remain a 
target for criticism, inasmuch as it has 
to perform the least popular of broad- 


the 


casting functions, has at avy rate suc- 
ceeded in securing as much variety as 
possible in the new series of talks begin- 
ning on Monday next (April 19th). 
ocoo 

A New Schedule. 

“Old Trades and New Knowledge ” is 
the title chosen by Sir William Bragg, 


F.R.S., for a series to be given on every 


alternate Wednesday, beginning on April 
28th. These talks will be on the lines 


of those given by Sir William before the’ 


Royal Institution last year. 


0020 
Superstitions. 

Queer beliefs of the ancient Egyptians 
respecting death, burial, and the after- 
life will form the subject of a series of 
broadcasts by Professor T. E. Peet. 
entitled ‘‘ Ancient Egypt and the Burial 
of Kings,” beginning on April 22nd. 
Another feature which merits attention 
will be a weekly Spanish talk to be re- 
layed from Manchester through the 
Daventry station on Wednesdays, start- 


ing this evening (April 14th). These 
talks will be given by Mr. W. F. 
Bletcher. 


RECORDING BROADCAST PROGRAMMES. An interesting adjunct to a broadcast 


receiver has been patented in America by Mr. Francis R. 
will be seen, the device incorporates a gramophone 


recording mechanism. 


left in the photograph As 


oyt, who is seen on the 
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Pep and Pepper. . 

Talks on music, animals, motoring, 
agriculture, flying, and health will also 
be included in the series; but the popular 
and topical talk will receive its due share 
of the programme-time, and care will be 
taken to avoid impairing the enjoyment 
of an entertainment programme by the 
intrusion of unsuitable matter in the 
shape of educational or propagandist 
talks. We listeners must, however, re- 
member that the transmission of serious 
talks is in fulfilment of a public duty and 
broadcasting cannot depend upon a con- 
stant supply of thrills and stunts, either to 
create or pander to an appetite for sensa- 
tion. As an official of the B.B.C. told 
me: ‘“ Waning appetites may be stimu- 
lated by occasional applications of hot 
pepper; publicity is readily obtainable for 
stunts; but it might be appropriate to 
quote the words of the repentant Bab- 
bitt: ‘I sometimes wonder whether we 
boosters do not throw too many fits about 
pep. s9 
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St. George’s (and Shakespeare’s) Day. 

On St. George’s Day, April 23rd, 
which synchronises with Shakespeare’s 
birthday anniversary, luncheon speeches, 
in honour of the latter event, will 
be broadcast from the Town Hall, 
Stratford-on-Avon, under the auspices of 
the Shakespeare Club. The toast of 
“The Immortal Memory of Shakespeare ” 
will be proposed by the Hon. James Beck, 
late Solicitor-General to the United 
States of America, and the toast of “ The 
Drama” will be proposed by Mrs. 
Kendal, canoe by Mr. Henry Ainley 
and Mr. W. Bridges Adams. 
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A Programme by the Staff. 

The B.B.C. is always on the look-out 
for new talent, but only those engaged 
in the search can know how difficult is 
the quest for suitable broadcasting quali- 
ties. 
talent is rather at a loss to know pre- 
cisely what kind of technical ability is 
necessary to success before the micro- 
phone; for all such persons the best 
practical lesson would be a demonstration 
by those whose work it is to engage wire- 
less artists. Members of the B.B.C. 


staff have, for instance, shown on one or 


two occasions that they possess excellent 
voices, and I understand that a proposal 
that a special staff night should be given 
at intervals has been viewed with favour. 
This would be not only a novelty, but, as 
I have suggested, a guide to those with 
broadcasting ambitions. [What an 
opportunity for the programme critics.— 
Ep.] 
o0o00 


Aerial Congestion and Signal Strength. 
A number of people are experiencing 
difficulty in congested districts owing to 
the erection of aerials very close to each 
other. One finds in the large towns row 
upon row of houses, each with its “L” 
type acrial, and all only a few feet apart. 
The result is that when one listener tunes 
in his set and settles down to listen to the 
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No doubt much of the potential — 


FUTURE FEATURES. 
Sunday, April 18th. 


Lonpon.—3.30 p.m., Handel Pro- 
gramme. 9.15 p.m., Casano 
Octet. 

BIRMINGHAM.—3.20 p.m., Sterndale 
Bennett Programme. * 

BourNEemMouTH.—3.20 p.m., Byrd- 
Purcell-Arne Programme. 

MANCHESTER.—3.30 p.m., The Band 
of H.M. Royal Air Force. 


Monday, April 19th. 


Lonpon.—7.25 p.m., Series: Men- 
delssohn (Selected Pianoforte 
Works) interpreted by Maurice 
Cole. 8 p.m., Chamber Music 
and Poetry: The Kutcher 
String Quartet. 

DavenTRY.—8.25 p.m., Concert re- 
layed from erui. Holland. 

ABERDEEN.—8.38 p.m., ‘‘ The Glass 
Panel ”—A Play in One Act by 
Arthur Black. 

NewcastTLe.—10.20 p.m., A Mystery 
Haltf-Hour. : 


Tuesday, April 20th. 


Lonpon.—8 p.m., Cowboy Songs 
and Stories. 
Betrast.—8 p.m., Pro- 

gramme. 

Carpirr.—8 p.m., A Dvorak Re- 
cital: Preliminary Note on 
Dvorak by Paul Corder. The 
Music of Paul Corder. 


Wednesday, April 21st. 


Lonpon.—8 p.m., Another Hour 
with Offenbach : Excerpts from 
“ Barbe-Bleue ” (“Bluebeard ’’). 

Grascow.—8 p.m., Popular Con- 
cert. l 

MANCHESTER. —8 p.m., Chamber 
Music. 

Thursday, April 22nd. 

Lonpon.—8 p.m., ‘‘Semele’’ (first 
part)—A Secular Oratorio by 
Handel. Relayed from Bishops- 
gate Institute. 9 p.m., An 
Hour of Humour: Arranged 
and Introduced by Willie 
Rouse (‘* Wireless Willie ’’). 

BIRMINGHAM. —8 p.m, Grand 
Opera. 

MANCHESTER.—8 p.m., Pat Ryan’s 
Orchestra relayed from the City 
Hall. 

Friday, April 23rd. 

Lonpon.—8 p.m., St. George’s Day, 
1926. Special Programme in 
Commemoration of Shake- 
speare and St. George. 

BournemMouTH. — 8 pm, St. 
George’s Day Programme. 

BeErrasr.—8 p.m., St. George’s 
Day Programme : Band of the 
lst Battn. Durham Light In- 
fantry. 

Saturday, April 24th. 

Loxpon.—8 p.m., Regimental Re- 
miniscences: Arranged by 
Amyas Young. : 

ABERDEEN.—8.20 p.m., The Bubbles : 
Concert Party. : 


Mozart 
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programme, he is often seriously dis- 


turbed by marked changes in the 
strength of reception, caused by his 
neighbours adjusting their sets. In mos: 


cases this is due to the fact that the 
aerials are electro-magnetically coupled; 
they may be likened to a number oi 
closed circuits all coupled together. 


0000 


Fan-shaped Aerials. 

When energy is introduced into all 
these circuits as a whole, the distribution 
of current, or signal strength, in any one 
circuit will be governed to some extent 
by the tuning and damping of the other 
circuits. The trouble is quite distinct 
from that of interference by oscillation, 
and is likely to be the cause of as much 
annoyance as oscillation unless remedial 
measures are adopted. The remedy is to 
erect one’s aerial so that the greater part 
of its length is at right angles to the 
neighbouring aerials. <A “T,” or fan- 
shaped, aerial will often solve the diff- 
culty. The chief point to bear in mind 
is to have as little length of wire 
parallel to the neighbouring aerials as 
possible. 


co000 


H.R H. Prince of Wales to Broadeast. 
The Prince of Wales’s address at the 
Boys’ Brigade demonstration in the 
Albert Hall on May 11th will be broad- 
cast at 9 p.m., and will last for ten 
minutes. 
ooco 


Protection from Lightning. 

So much needless alarm would not be 
occasioned by the newspaper references to 
lightning as a causation of damage t° 
receiving sets if listeners would only re- 
member that the risk, of damage is 
infinitely small if the aerial is properly 
earthed. In various issues of The Wire- 
less World instructions from time to time 
have been given as to the precautions 
that should be taken; but I am asked by 
the officials at Savoy Hill to repeat here 
two little similes, viz. : The aerial is just 
a length of wire suspended between in- 
sulators. Similar wires, but a good deal 
longer and higher, are used for telephone 
and telegraph wires throughout the 
country, and yet one never hears of these 
wires being struck by lightning, because 
the proper safeguards are adopted. 
Again, the builders of a high chimney or 
church steeple never neglect to attach a 
lightning conductor. <A lightning 
arrester, such as any wireless dealer sells, 
is just as necessary for a receiving set. 

0000 


Bluebeard. 

The potted version of Offenbach’s 
famous burlesque ‘‘ Bluebeard,” which 1s 
to be included in the London programme 
on April 21st, is to all intents and por- 
poses a new item for radio listeners, and 
one piece has not been produced for some 
forty years, except in Glasgow three 
years ago, when Mr, Frank Mullis, who 
is appearing on April 21st, took the lead- 
ing part in a pa tormame produced by 
Mr. R. E. Jeffrey, now dramatic pro- 
ducer to the B.B.O. 
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By A. G. WOOD. 


OW that the summer is in sight, many of us will 
N be making plans for our summer holidays, daily 

outings, and many of the outdoor attractions which 
make themselves felt in the fine weather. With the 
advent of the dull-emitter valve, the scope of a portable 
wireless set has been greatly increased, and it is the inten- 
tion of the writer to give a few hints on this subject as 
well as a short description of a portable set operated on 
the Norfolk Broads last summer. 


Results with a Straight Circuit. 


The writer, together with two friends, spent a fortnight 
last summer on the Norfolk Broads and decided that 
wireless should accompany them. Consequently, a special 
set was built into a suit case and installed on board the 
yacht. The set consisted of a rectifier and two note 
magnifiers (Fig. 1), the first two valves being 2-volt dull- 
emitters and the last stage a Marconi D.E.3. All waves 
up to 600 metres and down to 4o metres were available, 
but it was found that in actual practice the shorter waves 
were not used very much. As regards the broadcast band, 
here we were met with disappointment. JT.ondon could 
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Fig 1.—The original circuit used for the reception of 5XX. 


just be heard, as well as several other stations, but ship 
traftic, atmospherics, and the actual strength of the signals 
prevented loud-speaker reproduction. This was with an 
aerial from the top of the 2oft. mast to a tree on the 
shore. 

By chance a radio dealer in Yarmouth, who was ques- 
tioned, mentioned that Chelmsford—now Daventry—was 
by far the best station to receive. Accordingly we in- 
vested in some spare wire and wound up a Chelmsford 
coil on an old jam-pot! Immediately upon switching on 
with headphones on, a station could be heard with that 
sort of sound which all amateurs know to be ‘“ good 
strength ’’ even before tuning in. At this point it was 
found that the aerial was not attached! Upon switching 
in the aerial, the operator was nearly deafened by the 
terrific signals from 5XX. Overjoyed, he rapidly con- 
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STOMP Cece ree reee PO Genser resevoreerss see 


The portable set is 
not solely a source 
of amusement and 
entertainment. 
This yacht, carry- 


receiver of home 
construciion, was 


delivering a distress 

call to a holiday- 

maker on the 
Norfolk Broads. 


nected up the loud-speaker, and signals of excellent 
quality could be heard at a distance of 200 yards over 
water. The aerial then used—we were sailing at the time 
near Yarmouth—was a single wire from the top of the 
mast down to the end of the boom. The lead-in wire was 
taken from the top of the mast, down the side, and into a 
porthole with the earth wire attached to the metal keel. 
as indicated in Fig. 2. . 

It was therefore possible to keep in touch w ith the 
+ world whether sailing or anchored. In this 
connection it is interesting to relate an inci- 
dent which occurred at Acle one cvening. 
It was:pouring with rain and we were sitting 
round the lamp, playing cards, with the 
loud-speaker on. Suddenly the announcer 
stated that he had an S O S to give, and 
this is what it was: ‘“ Will anyone know- 
ing the whereabouts of Mr. on the 
yacht last heard of at Acle on the 
Norfolk Broads, please come quickly to his 
brother at Hospital, who is lying 
dangerously ill.’’ We looked at one 
=t = another, and without a word dropped our 
= cards and rushed on deck. We knew the 

yacht well, having raced with it earher on 

in the day, but we did not know where she 

was lying. Accordingly we walked along 
the river bank crying out the name of the yacht at inter- 
vals until an answering voice hailed us. The news was 
imparted, and we managed to get the unfortunate fellow 
a lift into Norwich, where he could catch the midnight 
train to London. 


Reflex Reception on 1,600 Metres. 


Making use of the experience gained last year, the 
1eader is advised to dispense with all waves but Daven- 
try. The extra room taken up by other coils is thus 
saved. Use valves of the 0.06 amp. class, now that there 
are several excellent types on the market ; this means that 
a much smaller accumulator may be used for the whole 
time afloat. 

Next, a reflex circuit is a practical proposition on the 
1,600-metre wave, and will really give some good results. 
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Reception Afioat.— 

The writer therefore suggests a circuit 
similar to Fig. 3. This will be seen to 
consist of a high-frequency valve reflexed, 
crystal detector, followed by a note nagni- 
fier and an optional second note magnifier. 
The transformers should be bridged with 
0.0005 mfd. blocking condensers where 
shown, and, of course, it is possible to cali- 
brate the inductance and capacity in the 
anode circuit to 1,600 metres before start- 


Fig. 2.—Aerial and lead-in wires and earth connection to metal keel. 


mg on the trip. One can thus either dispense entirely 
with the tuning condenser or else set it and instal it in 
some out of the way part of the set. If the aerial coil 
is on the small side and the condenser larger—say, 0.001 
mfd—the aerial tuning will alter very little with different 
types of antenne, which are likely to be used from time 
to time. Filament resistances are fitted so that the first 
valve only is independently controlled. A small two-way 
switch is installed which will cut out the last valve when 
desired ; a filament switch for this valve is omitted for 
the sake of space, as it is no trouble to remove the valve 


LOUD-SPEAKERKS OF YESTEKDAY 
AND TO-DAY. 
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Fig. 3—A threo-valve refiex circuit suggested by the aufkeor. 


itself or even leave it running, since it consumes so little 
current. Grid bias is a necessity and may be adjusted 
beforehand and set. 

It will be seen that such a set can be constructed in a 
very small suit case, complete with high-tension batteries 
—100 volts advised—and all that is needed is the addr 
tion of a small 2- or 4-volt accumulator, aerial and earth 
and loud-speaker. Some loud-speakers on the market to- 
day are so designed that the owner makes his own horn 
and simply purchases the movement. Thus it is possible 
to include one of these instruments in the equipment and 
install it in a suitable position when necessary. 


Rigid Wiring Necessary. 


In conclusion, the writer cannot over-estimate the en- 
joyment obtained from such a set, either afloat or in the 
country ; but let him give one word of warning. Be care- 
ful, in making the set, to use the best material; solder 
all the joints carefully and well, use stiff wire for connec- 
tions, and give the set a test under approximately the 
Same conditions you expect to encounter. By so doing 
one minimises the risk of a breakdown in some remote 
part of the country, far from soldering irons or repair 
shops. 


under three main heads: Electro-mag- 
netic systems ; semi-conductor and friction 


** Loud-speakers, their Construction, Per- 
formance, and Maintenance,” b 


C. M. R. Balbi, A.M.LE.E., A.C.G.L, 


with foreword by Prof. G. W. O. 
Howe, D.Sc., M.I.E.E., pp. 96 with 
67 illustrations and diagrams. Pub- 
lished by Sir Isaac Pitman and Sons, 
Ltd., London. 


The raucous-voiced loud-speakers of the 
early days of broadcasting, which bel- 
lowed forth unmusical sounds in nasal 
tones, undoubtedly deterred many intend- 
ing listeners from purchasing receiving 
sets, and it soon became apparent to 
manufacturers and experimenters that one 
of the most important problems to be 
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tackled was the reproduction of sounds 
in a manner that does not put too severe 
a strain upon the imaginative faculties of 
the listener or the well-known ability of 
the human ear to disregard a certain 
amount of distortion. 

In his interesting survey of the subject 
Mr. C. M. R. Balbi first defines the essen- 
tial features of a loud-speaker as intensity 
of reproduction and accuracy. He then 
proceeds to outline the great improve- 
ments effected in recent years and to 
describe the standard types, classified 


types; miseellaneous. It is in the latter 
group that the widest field for research 
is to be found. The author writes: 
“From the miscellany of half-tried ex- 
periments it is probable that the perfect 
loud-speaker of the future will be evolved; 
anyhow, these models show promise while 
the limitations of the more familiar types 
are, alas! too well known.” 

The concluding chapters deal, in a 
simple manner, with testing, public ad- 
dress systems, and general .advice to 
intending purchasers. A useful table of 
notes gives a list of all the standard 
makes, with brief remarks on their con- 
struction and suitability for rooms of 
different sizes, and a short summary of 
faults and their remedy. 
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INTERFERENCE ON SHORT WAVES. 


Sir,—With reference to Mr. A. E. Livesey’s complaint of 
interference by commercial stations on the 30-40-metre band, I 
fear he does not realise the importance of these waves, and 
the great compliment that has been paid to the amateur in 
allowing him the temporary use of this valuable band. Such 
stations as PCLL are showing us that efficient commercial ser- 
vice is possible on these waves, and are no doubt carrying out 
experimental work of great importance; and, personally, I find 
it of great interest to receive spark transmissions from ships 
at Hong Kong, remembering that their normal range on 600 
metres is only a few hundred miles. 

I may also point out that the wave band allotted by the 
I.A.R.U. for the Inter-Continental tests of amateur stations not 
in Europe extends only from 43 to 35 metres. I have rarely 
heard a commercial station in this band, while most of the 
Italians are below 35 metres, although there are some very 
bad offenders. 

The terms of my licence gives me to understand that the use 
of 45 and 23 metres by British amateurs is only a temporary 
concession, liable to withdrawal at any time, and I shall not 


e surprised if eventually we amateurs are again forced to: 


descend to the comparatively unknown “short waves.” 
London, N.W.8. M. F. J. SAMUEL (5HS, I.A.R.U.). 


Sir,—Mr, A. E. Livesey, who writes in your issue of March 
24th, should also have joined the R.S.G.B. (T. and R.), and 
then he would have known that BYZ and BYC on 35 metres are 
not commercial stations ! 

My grouse is with the “ham ” who sends CQ about 20 times, 
with the merry lad who finishes off with K.K. and forgets his 
call sign: with the key-tapper who calls a foreign ‘‘ham’”’ and 
gives both call signs at least twelve times and the intermediary 
once! Still, though only a short wave receptionist, I find lots 
of fun in it. 
_ Your correspondent, Mr. Meissner, regrets that his QSL cards 

do not always get QSL’d; well, neither do mine, and although 
l use a printed card, I have sent out 45 of these to countries 
outside Great, Britain that have not been QSL’d. Still, perhaps 
they were not delivered, and even if they were, perhaps the 
‘‘hams"’ are not interested to know that I’ve cord their jolly 
old signals. 

W. H. TALBOT-SMITH, A.R.R.L., R.S.G.B. (T. and R.) 

Coventry. 


EXPERIMENTERS AND THE PUBLIC. 


Sir,—Without wishing to doubt the disclaimer of 6LB, 6LL, - 


SZG, in your issue of March 3lst, I think it is possible that 
they may, without knowing the fact, be upsetting a ‘‘ super- 
het ° some 200 yards away by means of a sub-harmonic. Here 
I have several times read stations known to work only on 
eae m. On a superheterodyne setting at about 2L0’s wave- 
ength. 

May I in this connection repeat a story I once told to 
2L0’s microphone. A crystal user complained bitterly of 
Interference from a multi-valve set in the same block of flats. 
He was advised to call on its owner in a conciliatory spirit. 
He went, and his report on the result can be put thus: “ He 
turned out to be a decent man. We tried many experiments 
and altimately traced the trouble to a fault in my own set. 
Wo are now great friends.” | 


I suggest the moral of this story to the above three trans- 
mitters. Let one transmit in his normal way and the other 
two make the 200-yard journey and ask permission to listen 
in on the latest American superheterodyne. Even if my theory 
proves incorrect the superior knowledge of the two may help 
the other man to work his “ superhet” more profitably, anè 
I hope that once again the report may issue : 

““We are all now great friends.” 
Earl’s Court, 8. W.65. J. H. REEVES (6HQ). 


Sir,—With reference to the letter from Mr. C. W. Railton, 
and the further correspondence in your issue of March 3lst, 
regarding amateur transmitters, Mr. Railton is apparently 
unaware, when he pleads for further restrictions on the longe 
suffering amateur, that it is only out of consideration to 
B.C.L.’s with unselective receivers like his own that the 
amateur transmitter refrains from working his apparatus during 
programmes from the British stations. 

When asking for further restrictions, Mr. Railton and his 
sympathisers should remember that the transmitter’s licence 


- allows him to transmit at any time during the twenty-four 


hours, and his indignation should be replaced by a feeling of 
gratitude to those who, from a sense of courtesy, make the un- 
written law which allows others with unselective receivers to 
enjoy their programmes with the minimum amount of inter- 
ference. E. C. CHIDWICK (50W). 

Clapton, E.5. o, 

Sir,—As a long-standing reader of your valued paper, 
as well as being a B.C.L., may I protest against 
the attitude of certain correspondents with regard to 
experiments of amateur transmitters. To me, as well as 
to many of my friends, these amateur transmissions have for a 
long time been of the greatest interest. If such keen, genuine 
well-qualified experimenters (as I know personally many of 
them to be) are hounded off the ether completely, what scope 
is left for research except solely through professional channels 
(which I shudder to think of). 

Many B.C.L.’s go so far as to report on transmissions in 
such detail as to be of material aid to experimenters; are 
these to be included in the category of the ‘“‘ suffering public ’’? 
After all, what is most desirable in our hobby is co-operation. 
Then this prodigy of the sciences will make its well-merited 
progress as the other sciences are doing. 

Therefore let the experimenter retain what little freedom 
he has left, and ‘‘ shake the ether ”’ in the interests of man 
kind. A. D. NARRAWAY. 


Barrington, nr. Shrewsbury. 


Sir, —In my humble opinion it should be merely a matter of 
give and take. Both the B.C.L.’s and transmitters have their 
duds. I know the old gramophone grind is terribly boring; 
in most cases it is not good enough to listen to with interest, 
and generally is of no experimental value. If an experimenter 
is really testing anything new as regards music broadcast, I 
should imagine he would use real music, not bottled stuff, 


as there is a certain amount of distortion with the average 


gramophone before one starts. It was all right in the old days 
before broadcasting, but to-day it is like entering an old 
penny-halfpenny cycle for the Tourist Trophy. Moreover, the 
few that do this sort of thing throw a bad light on the vast 
majority of amateur transmitters, who are so conscientious in 
their work that they cause no interference, and consequently 
the average B.C.L. never gets to hear anything about him. 
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On the other hand, the B.C.L. could use a little more dis- 
cretion before shouting too much about the poor amateur 
transmitter. If they were to study the art of selectivity a 
little more they would be able to listen to any jolly old station 
they like without any interference from the amateur. I think 
that the chief interference on the broadcast band is oscillation, 
commercial Morse, and—broadcasting itself. 

Before I close I should like to make a little appeal to 
B.C.L.’s. Please don’t blame us ‘‘hams’’ for everything in 
the way of interference. From my own unfortunate experience, 
if there happens to be any during broadcasting, and a man 
with a call sign lives round the corner, well, he gets it in 
the neck. When the Southern Railway commenced their 
elevated electric service in this district, I was actually blamed 
by some for the wonderful machine gun chatter caused when 
a train passed by. I often get a message passed to me through 
my sister or brother (but very rarely to myself direct) asking 
me to stop oscillating on 2LO, etc., etc.—all this when my 
broadcast set cannot oscillate and my transmitting experiments 
are practically always of the laboratory type. 

My advice to all concerned ie B.C.L's learn a little more 
about radio, and transmitters reduce the gramophone stunts 
and really experiment. S. W. BUTTERS (5VU). 

West Croydon. j 


Sir,—In view of your editorial in the issue of March 3ist 
concerning amateur transmitters, I beg to call yow attention 
to- the case of one in the London district. 

Unfortunately I do not possess a wavemeter at present, but 
on a fairly selective set with a tuned H.F. stage in which 
an alteration of 5° of the A.T.C. will cut 2LO down to about 
10 per cent. his signals are loudest at precisely 2LO’s tuning. 
He broadcasts gramophone records on Sundays from 6 to 8 
approximately—at least, that is the only time I have heard 
him—and invites listeners to call at his address, which he gives. 
This address is a wireless shop, outside which is an enormous 
load-speaker, and, if one may judge by the noise, the owner 
of the shop can never even have heard of grid bias. 

Incidentally, why are experimental transmitters always re- 
ferred to as amateurs? Probably ninety per cent. of them are 
engaged in some way or other in the perfectly honourable 
trade of electrical engineering, of which wireless is surely a 
branch, or else receive money for writing articles on wireless 
in the semi-technical Press. Admittedly, the majority of these 
persons pay for their apparatus out of their own pockets, and 
carry out their experiments in their spare time, but if they 
stumbled on some new discovery would they not patent it rather 
than present it to the world? ' 

In these days, when the trade of “ amateur ” sportsman is 
so much more paying than that of professional, let it be the 
aim of all experimenters to engage in genuine research, and 
let them combine to request the Post Office not to license 
“amateur ” transmitting stations for any other purpose. The 
unfortunate broadcast listener would then have no grounds for 
complaint, as all these ‘‘ ether hogs °” would then be eliminated. 

London, 8.E.5. L. P. CLARKE. 


Sir,—We have noted with interest the various letters on the 
subject of ‘‘ Experimenters and the Public,” and should also 
like to give an opinion. With regard to foreign stations, 
these do not transmit for the benefit of ‘‘ the suffering public ”’ 
in England. If it is desired to listen to these, however, why 
not listen when the local station is on? But with their un- 
selective receivers this may prove impossible to many B.C.L.’s, 
although we do not think they have demanded this station 
to close down. (We may mention here that certain B.C.L.’s 
wanted ship transmissions to cease during broadcasting hours. 
Evidently broadcasting is more important than lives at sea.) 
Then again, B.C.L.’s are not bound to listen to amateurs 
when broadcasting is not in progress and criticise their 
transmissions. 

The amateur has very little time in which to carry out his 
experiments, unless he stops up half the night; therefore, 
Sunday is looked forward to by many for this purpose. 
Another point is that South-East London alone possesses more 
“hams” than any other town in England, and yet foreign 
stations can still be received on a suitable receiver when the 
majority of these are “on the air.” 
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Lastly, transmission permits are not granted to all and 
sundry who apply ; there are years of experience behind every 
one of them. These * hams,” although in the minority, are 
bonded together throughout the world, and are not going to be 
trodden underfoot. CYRIL R. WATERER (2HP). 

London, S.E.4. ERNEST F. WITHERICK (2BMA). 


Sir,—On Sunday, March 21st, amateur telephony transmis- 
sions were specially listened for on a ‘‘ straight ” l-v-1 or 1-v-0 
receiver, at various times, as specified below. On all occasions 
before 6 p.m. a large number of these stations were transmitting, 
and interference due to heterodyning between them, and t) 
local oscillating receivers was troublesome. Many call signs 
were heard, but I prefer not to mention individual transmitters. 
Below are given the wavelengths on which these transmissions 
were heard. These are approximate only. They were net 
checked with a wave-meter, but by means of carefully plotted 
calibration curves for the receiving-set used. When checked, 
as they very frequently are, against transmissions of known 
wavelength, or when used for searching far distant stations 
from published wavelengths, these curves have always proved 
to be pretty accurate. 

Approximate wavelengths in metres (listening times, 11.0-11.40, 
1.10-1.25, 2.10-3.25) : 320, 322, 325, 345, 346, 547, 363, 364, 370, 
375, 377, 392, 397, 412, 415, 417, 437, 442, 445, 457, 460, 475, 487. 

Some remarks overheard were interesting. One transmitter 
complained of the heterodyning that was making reception dif- 
cult. Another stated that ‘‘ There are about thirty Manchester 
stations working, so it is nearly impossible to tune-in anythin: 
but a carrier.” Another, transmitting on 475 metres, stated . 
that he was closing down till 6 p.m., but would be on again then. 

Approximate wavelengths in metres (heard between 6 p.m. 
and 8 p.m.) : 342, 348, 350, 357, 388, 430, 445, 452, 455. 

In a considerable number of cases foreign stations were d-- 
finitely heterodyned by these amateur transmissions. The la~ 
was heard at 7.32 p.m., the amateur station being situated i: 
Manchester. Reception was difficult. Foreign stations were 
everywhere, and in many cases these heterodyned each otii: 
more or less. Local oscillating receivers were a nuisance, ar 
towards 7.30 p.m. atmospherics became a bit troublesome. The: 
was, of course, Morse jamming at times. 

The important point is that these results, while certainly «pe: 
to criticism as regards a high degree of accuracy in measur- 
ment, are surely sufficient to prove that Mr. Maurice Child © 
in error in stating that there are very few amateur transmissic: : 
nowadays above 200 metres, at least so far as South Lancash::: 
and Cheshire are concerned, and, further, that although t- 
number in operation between 6 p.m. and 8 p.m. was, on th: 
occasion, smal] in comparison with the earlier hours, there > 
clear evidence that Mr. Railton’s eomplaint may have ev: 


unworthy of serious consideration. 

It is perhaps worth mentioning that between 6 p.m. and 8 p.= 
the operator of an amateur transmitting station work!:: 
“duplex”? with another amateur, on a wavelength of about 4 
metres, was discussing the question as to whether their trar- 
missions could be interfering with the reception of broadcasting. 

J. H. S. FILDES. 

Llandudno Junction, S.O., North Wales. 


BROADCASTING PHOTOGRAPHS. 

Sir,—I have been particularly interested to read your ©- 
cellent description of a simple apparatus for the transmis! : 
of photographs by radio, 

I note that reference is made to a novel method of coat 
a copper plate with a non-conducting film, using the high lizis 
as relatively conducting portions of the picture. This met»: 
was fully patented by myself and put into use many ye’ 
ago. The patent was originally secret, the number being !L 
dated 19/1/18 M.I.D. Sec. Ptnt. No. 58. 

I do not for a moment suggest that improvements have 5° 
been achieved, but my claims at the time were specificaliy * 
reference to this particular method of transmission, and. “~ 
Justice to those who assisted me during my experiments, * 
would seem courteous that some reference should be made 2 
these facts. A. M. LOW. 

Bedford Park, W.4. 
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BELOW 100 METRES ON A FLEWELLING SUPER. 


Sir,—Among the great variety of receivers evolved for short 
wave reception the Flewelling super-regenerative circuit has re- 
‘ceived scant attention. Yet this circuit, too often regarded 
as a “freak,” is eminently suitable for short wave work. 
should therefore like to describe the short wave receiver I use 
and to mention some of the excellent results obtained. 

Th circast used consists of the modified Flewelling, in which 
only one large capacity fixed condenser is used. 

Certain slight modifications have been made to facilitate short 
wave reception, but, taken as a whole, the circuit is of the 
standard Flewelling type. The components are mounted on an 
ebonite panel 39in x 1oin., this size ensuring ample spacing of 
parts, a most important factor. The coils used are mounted on 
ordinary coil plugs, and are of the basket weave type, made of 
No. 18 d.c.c. copper wire. The values used are :—A periodic 
aerial coil, tightly coupled to closed circuit coil 2 turns. Closed 
circuit coil 7 turns. Reaction 8 turns. By reference to the 


Flewelling circuit adapted by Mr. Chapman for very short waves. 


circuit diagram it will be seen that the reaction is tuned with 
a 0.00025 mf. variable condenser, the closed circuit coil being 
tuned by a 0.0005 mf. condenser. These condensers are of 
the low loss square law pattern. A Lissen vernier condenser 
provides the fine tuning so essential in short wave work. 

In place of the usual 0.006 mf. fixed condenser for super- 
regeneration a 0.01 mf. fixed condenser is used, as it has been 
found to give better results. An ordinary type valve holder is 
used, although an anti-capacity type would be better. A Burn- 
dept dual rheostat gives fine filament control, and a Marconi 
D.E.5b valve ıs used. The grid leak is variable, and the ad- 
justment of ths is very important if the correct Flewelling 
effect is to be obtained. 

In many cases it will be found that an earth connection can 
be dispensed with. To operate this receiver the reaction coil 
and closed circuit coil are closely coupled until a shrill whistle 
isheard. This is the Flewelling effect, and unless this is heard 
the advantage of the Flewelling circuit will be lost. This 
efiect can be controlled by the reaction condenser. Searching is 
then performed with A.T.C. and vernier. 

The results obtained with this circuit have surpassed all 
expectations. The range covered is 150-30 metres, and over 
200 amateurs have been logged during the last six months. 
French 8PX, 8AR, and American 2AFM have been received at 
great strength. In short, the results on C.W. are all that 
can be desired. On telephony 2SZ (45 metres) has been 
loudly heard at South Norwood on the single valve. 

Most of these results have been obtained on a very poor 
aerial, and when a better can be erected better results still 
are expected. There is endless room for experiment on 
the lines of the Flewelling circuit, and the writer would be 
glad to hear of results from other experimenters. To those 
who try this circuit I say “good luck and signals R9.”’ 

East Croydon. B. THREADER CHAPMAN (2BHW). 
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4 DAVENTRY HARMONIC. 


Sir,—Whilst trying out coil combinations to rece.ve the 
Ragby-New York telephony, I stumbled across, presumably, 
a harmonic of Daventry, on about 8,000 metres. ‘The strange 
thing to me was that reception was both stronger and purer 
than on the correct wavelength tuning. This latter I get 
Lest with a 200-turn coil, tuned by a 0.001 series condenser 
on the aerial side, with reaction, 250-turn coil also condenser 
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tuned. The harmonic tuning was with a 750-turn coil in the 
aerial, alk other values identical with the 1,600-metre tuning. 
I found the harmonic tuning much sharper and more satisfac- 
tory in every way. It would be interesting to learn what 
others have experienced in this direction. I get the Rugl v-New 
York telephony strong and clear from both stations, with a 
600 turn coil in the aerial circuit, and all other values as 
above. I find that it is necessary to couple fairly close, to 
oscillate freely, and then gradually to work out the distortion.’ 
Eventually I get the speech equally as clear as any of our 
New York reception is occasionally 
The set used is a detector and two 


E. G. GRINDROD. 


stronger than Rugby. 
L.F. combination. 
Windy Gap, Aughton, nr. Ormskirk. 


IGNORED QSL CARDS. 

Sir,—In The Wireless World of March 24th issue I notice a 
letter from Mr. Meissner (DEQ122) with regard to QSL cards, 
and so worded that one must assume that the British stations 
mentioned are those guilty of not replying to reports. 

As my call-sign is mentioned, I must point out that all re- 
ports sent to me are answered, and this is the case with all 
“Gi” stations. We are all new stations, and this is one point 
that we are all agreed upon; I am not speaking officially for 
Ulster transmitters, but from a personal knowledge of their 
views. + 

I have had no report from DEO122, and I must assume that, 
like many Continental amateurs, he sends reports via the 
‘“ Journal des 8,” or some other paper. The papers hold the 
cards until they are applied for, and unless one is a subscriber 
one does not know that cards are waiting to be claimed. This 
means, then, that the stations concerned will be accused of 
shirking what is an obvious duty. 

I was a listener to short wave signals for some time before 
I began transmitting, and found that approximately 95°% of 
the British stations replied. 

Cards for British stations should be sent to some British 
journal or amateur. If any station in Northern Ireland is heard 
but QRA is unknown, I shall be pleased to forward reports 
where possible. 

It may be imposing on your kindness to add anything further 
to the letter, but I must add the “ grouse” of this station to 
that of Mr. Livesey about the commercial interference on the 
amateur wavelengths. I need not say that with amateurs 
attempting to carry on tests while BYC is transmitting, the 
situation is impossible. Mr. Livesey says that BYC is on about 
53 metres. I have heard.BYC on six different wavelengths in 
that region simultaneously and on spark—yes, and this is 1926! 

I should be very pleased to hear from listeners or transmitters 
who could arrange a schedule with me for carrying out tests 
on fading. 

Thanking you for the space and information that you extend 
to the short wave enthusiasts. 

_ T. P. ALLEN, B.Sc. (Gi 6YW). 

9, Ardgreenan Drive, Belfast. 


Sir,—With reference to the letter from E. Meissner regard- 
ing transmitters who do not acknowledge QSL cards, I would 
say that, while quite agreeing with the practice of sending 
reports, so long as they are detailed or contain useful informa- 
tion, I think that there is another point of view. Lately I 
have received many QSL cards, amongst them being several . 
worded more or less as follows: ‘ Yr sigs received last Sunday 
after noon. Were you working? Yr QRH about 45? My 
receiver, etc. . Pse QSL.” Such reports are of no use 
to anyone (except the G.P.O.), and unless B.C.L.’s can do 
something better they must expect to receive scant attention. 

I should, however, like to add that I have received some 
very Valuable data from B.C.L. reports, which I have been 
very pleased to confirm by means of a QSL card. 

An excellent article on ‘ Pse QSL Card” appears in the 
March issue of “ Q.S.7.”? which might be read and followed 
by transmitter and B.C.L. alike—to the profit of both. 

“Picture galleries ’’ cost money, and many a transmitter can 
ill afford to pay for the decoration of other men’s walls when 
he gets no return for his money. ‘‘ Give value, and you'll get 
it returned’’ might be a good QSL motto. 

G2ZC. (T. and R. Sect., R.S.G.B.). 
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Methods of Tone Control. 


Can you indicate to me broadly the prin- 
ciples upon which tone contrcl devices 
operate ? J.M.D. 


When an orchestral piece, for tnstance, 
is broadcast a correct musical balance is 
effected by the conductor of the 
_ orchestra, and if we possessed a perfect 
transmitter and a perfect receiver so that 
all the musical frequencies emitted by the 
orchestra were transmitted, amplified and 
reproduced by the Ioud-speaker exactly as 
they were produced by the orchestra, then 
there would be no need of tone-control de- 
vices, except to fulfil the desires of those 
listeners who felt that they could improve 
upon the efforts of the conductor of the 
orchestra. Unfortunately, in the first 
place, the amplifying apparatus between 
microphone and ttansmitter does not 
faithfully preserve the musical balance de- 
livered to the microphone, and so certain 


corrective devices have to be introduced © 


so that the actual modulated energy 
radiated from the transmitting serial is 
a faithful reproduction of the musical fre- 
quencies delivered to the microphone. 
In a receiver-amplifier distortion is 
introduced, due to uneven amplification of 
the various musical frequencies. If, for 
instance, the detector valve is followed by 
an L.F. transformer of inefficient primary 
impedance, the lower musical tones are 
seriously under-amplified, and in the case 
of the very low musical frequencies, nv 
amplification takes vlace at all. It is 
uite impossible tc insert any device ir. 
the second stage of amplification which 
will recapture the lost frequencies, al- 
though if they are amplified sufficiently 
to reach the second stage, then we may 
insert a corrective device to balance mat- 
ters up by deliberately shunting away 
some of the higher musical frequencies so 
that after passing this second stage the 
balance between the lower and upper musi- 
cal frequencies is more or less equal. 
This is, however, a very inefficient manner 
in which to bring about the desired re- 
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sults, because in any case the lowest musi- 
cal frequencies are lost altogether by the 
primary of the first transformer. It is a 
far bette: plan to manage to have a suit- 
able transformer in each stage so that all 
musical frequencies are as far as possible 
brought to the output circuit of the first 
valve, and then we can apply the little 
correction which is necessary. 


It should not be forgotten that even 
when using a transformer with the high- 
est primary impedance that can be ob- 
tained after the customary high-impedance 
detector valve, it will be usually found 
that the lower musical frequencies are still 
not amplified to the same extent as the 
middle range of musical frequencies, 
whilst, on the other hand, the use of re- 
action tends to emphasise whe lower fre- 
quencies, 


Possibly one of the simplest and most 
effective means of balancing up discrep- 
ancies ın the amplification of the lower 
musical frequencies is to make use of the 
choke filter circuit illustrated in Fig. 2, 
page 953, of the Dec. 30th, 1925, issue of 
this journal. The first precaution to be 
taken is to use a choke with character- 
istics suitable for working in conjunction 
with the output power valve. Now, if 
we find that the higher musical frequen- 
cies are too predominant, we can 
effectively shunt some of them away by 
means of a small condenser in parallel 
with the choke, these frequencies passing 
through the condenser instead of settin 
up voltages across the choke by virtue o 
the fact that the condenser offers less im- 
pedance to their passage than does the 
choke. 


If on the other hand, due, perhaps, to 
the use of considerable reaction necessary 
to bring in a distant station, the lower 
tones are too predominant, this can be 
corrected by lessening the capacity of the 
coupling condenser between choke and 
loud-speaker. A good arrangement is to 
use a number of large condensers in 
series, and arranging a stud switch so 
that more or less of the condensers could 
be brought into series. An alternative 
arrangement would be to use a number of 


small condensers with a special type of 


switch arranged to place more or less of 
them in parallel as required. The effect 
is the same in any case, namely, to 
“ lose ” a certain amount of the too pre- 
dominant lower frequencies by lessening 
the capacity and so raising the impedance 
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‘ where the energy fed back is high 
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“ The Wireless World ” Information Department 
Conducts a Free Service of Replies to Readers’ Queries. 


Questions should be concisely worded, and headed “ Information Department.” Each 
separate question must be accompanied by a stamped addressed envelope for postal reply. 


of the coupling condenser to the passage 
of the lower musical frequencies. 
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“Reflex ” or “ Reaction.” 

Recently perusing some *' wireless notes’ 
in a lay journal, I came across the 
expression ‘‘low-frequency reaction.” 
As I have always understood that in 
the ordinary singe-valve regeneratice 
set it is high-frequency energy which 
is fed back into the grid circuit of 
the valve from the plate circuit, I 
shall be glad if you can explain the 
meaning of this term. H.H.d. 


In the ordinary single-valve set cm- 
ploying a reaction coil we obtain an in- 
crease of signal strength by feeding the 
magnified H.F. energy in the plate 
circuit back to the grid circuit. It 
would appear, then, that the word 
‘reaction’ or ‘‘ regeneration’”’ implies 
the feeding back of Aigh-frequency 
energy. As the term is generally used 
this is so, of course, but a moment’ 
thought will make it abundantly clear 
that it would also be possible to feed back 
low-frequency energy from the plate 
circuit to the grid circuit of the detector 
valve by the simple expedient of con- 
necting the primary of an intervale 
transformer in the plate circuit of the 
detector valve, the secondary being cor- 
nected in the grid circuit. Such a 
arrangement is nothing more or less than 
low-frequency reaction, and ia used in 3 
large number of receivers, although such 
circuits are more usually referred to under 
the name of “ reflex’ or “dual ” circuits 
Strictiy speaking, of course, there is no 
reason at all why the ordinary single 
valve reaction should not be termed 4 
“reflex” circuit, since energy is “re 
flexed’? or thrown back again into th 
plate circuit. Usually the terms "re 
action,’’ ‘‘ regeneration,’? or ‘retro 
action’’ are applied to those circuits 


frequency energy, whilst the term “re 
flex circuit,” or ‘‘throw-back circuit, 
are applied to those circuits in which the 
energy fed back is at low frequency. 


although this is only an arbitrary 
arrangement adopted by general custom 
and consent, and, strictly speaking, thè 


words are all synonymous, since no prè 
fix or suffix is attached to them to indi- 
cate specifically the frequency of the 
“ reflexed ” energy. 
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CRITICS OF RUGBY POLICY. 


ie could hardly have been expected that the Post Office 
would escape from criticism, from one direction or 
another, in connection with the establishment of the 
Rugby station, and the remarkable efficiency of the 
station seems to have heen pro- 
vocative of stronger expressions of 
dissatisfaction than would prob- 
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concerned with the development of beam stations, whilst 
his company has no share in the control of the prin- 


ciple of ‘‘ side-band ”’ telephony, which has made trans- 


atlantic telephony possible. The Post Office has made 
it abundantly clear that the transatlantic telephony trials 
which they are now conducting are in the nature only of 
l experiments. At the time Rugby 
station was put in hand there was 
no system of long-distance tele- 


ably have been the case if the PAGE phony except that which the Post 
station had been less successful. EDITORIAL VIEWS 75 Office decided to adopt, nor has 
But the most remarkable out- Neon WAVFEMETER . 576 this state of affairs changed 
burst against the Post Offce | By A. P. Castellain. during the several years that 
policy which has yet come to our Heanene” NOVELTIES <x . 580 Rugby has been under construc- 
notice emanates from Mr. KE. T. Graan Pine. Been Od tion, so that the only alter- 
Fisk, the managing director of By Prof. E. V. Appleton. native to- adopting a system 
Amalgamated Wireless (Austral- eee eee ee 583 developed in the United States 
asia), Ltd. Mr. Fisk. inter- ee would have been to adopt no 
viewed by the Press, is reported Marine WIRELESS EQUIPMENT 585 system at all and to abandona 
to have stated that the only Current Torics 589 cfforts at establishing long-dis- 
reason he can suggest as to why Review or Apparatus 591 tance wireless telephony until 
the British Post Office authorities Wee NES ReGen 593 some British system should chance 
are not attempting direct wireless P eee ener, ere ee eee to be developed in the future. 
communication with Australia 1s PRACTICE 595 As a practice ground for ex- 
that transatlantic telephony has By S. O. Pearson. perimental development, why 
been developed under the control Rac iperee BAECS wv 599 should not the span of the Atlan- 
of a foreign concern, and that for vaars We Hare Trenn 601 tic be as good as any other, espe- 
this reason the Dominions are cially since at either end exist all 
being neglected in favour of the NEWS FROM THE CLUAS et the facilities both of material 
United States. LETTERS TO THE EDITOR 604 and skilled personnel for carry- 
If Mr. Fisk had hoped to im- Reapers’ PROBLEMS 605 ing out the project? Having once 


press those who would read his 
statement in print with the sin- 
cerity of his concern in matters of Empire welfare, he 
should have been diplomatic enough to omit the further 
statement which he is reported to have made, that he 
believes ‘‘ beam ” stations will ultimately provide an ex- 
cellent telephone service linking up the telephone ex- 
changes of Australian cities with the telephone network 
of Tondon. 


The company which Mr. Fisk Ek is intimately | 


developed transatlantic telephony 
the erection of Dominions stations 
is but a question of duplicating equipment, and, un- 
doubtedly, the Post Office has this end in view. 

We sincerely hope that the Post Office will treat Mr. 
' Pisk’s outburst to no more consideration than it merits, 
and will continue the policy of adopting the best systems. 
whether of British or foreign origin, and so serve the best 
interests of Empire by speeding up the practical solution 
of inter-Empire communication. 
A 9 
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A Simple, Inexpensive Instrument 
for the Transmitter. 
By A. P. CASTELLAIN, B.Sc., A.C.G.I., D.I.C. 


VERY amateur who works a transmitting set should 
have a wavemeter, in order that he may be able to 
keep to the wavelengths allotted to him in his 

licence. When experimenting with a set it is very easy 
to get off these wavelengths, especially on the 23 and 
46 metres range, and nothing causes so much friction 
between the amateur and the Powers that be than this. - 

‘Transmitting wavemeters in general use fall into three 
classes ; the heterodyne or valve wavemeter, the crystal 
and galvanometer absorption wavemeter, and the neon 
wayemeter. The first type—the heterodyne wavemeter— 
is rather apt to be a snare and a delusion for transmit- 
ting work except in the hands of an experienced worker 
(who would not use it for preference), owing ta the 
number of harmonics of both transmitter and wavemeter 
giving beat notes at many points on the wavemeter scale, 
so that the actual wavelength becomes a matter of doubt. 
Another snag in this type 
of wavemeter is the ease 
with which its valve 
‘“ pulls into step ° (/.¢., 
oscillates at the same 
frequency) with the trans- 
mitter if the latter is at 
all powerful, so that no 
beat note at all is heard unless the wavemeter is taken 
some considerable distance away. 

The second type of wavemeter has not the ambiguity of 
wavelength like the first, but its calibration is rather apt 
to depend to some extent on the adjustment of the crystal, 
and has the further disadvantage that a sensitive galvano- 
meter, which is an expensive item. must be used. 


80,000 n 


Fig. 1 — The circuit of the neon 
wavemeter. 


Principle of the Neon Wavemeter. 


The third type—the neon wavemeter—depends for its 
action on the fact that if a potential of about 170 volts 
is applied between two electrodes in neon gas, the gas 
becomes conducting and luminous and remains luminous 
while the potentia! is reduced, until about 140 volts is 
reached, when it becomes dark again. This wavemeter 
(Fig. 1) consists essentially of a tuned circuit with a 
neon lamp in parallel to indicate when the circuit is in 
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resonance with the transmitter, and its actual operation 
may be studied in reference to Fig. 2. 

In Fig. 2 are shown three voltage resonance curves. 
a, b, and c, the resonance curve,-of course, being the 
relation between voltage across the tuned circuit and the 
tuning capacity when power at a definite frequency is 


-being absorbed. 


When a tuned circuit is placed near even quite i 
small transmitter of only a few watts, very large potential 
differences are set up across the tuning condenser, giving 
voltages of the order of hundreds. Now it has already 


been said that a neon lamp will glow when 
abouf 170 volts are applied to its electrodes, so that 


the neon lamp will indicate when the voltage across the 
tuning condenser reaches this value. 
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CONDENSER READING 


e . 

Fig. 2 —Showing the resonance curves obtained with various 

degrees of coupling between wavemeter and transmitter and 
their effect on the glowing the non lamp. i 
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Neon Wavemet er.— 

The three curves in Fig. 2 show the voltages obtained 
across the tuning condenser for various degrees of 
coupling between wavemeter and transmitter, curve (a) 
being for a tighter coupling than (b) or (c). 

If the coupling is too loose (i.e., if the wavemeter is 
too far away from the transmitter), as in curve (c), the 
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VOLTS ACROSS CONDENSER 


60 
CONDENSER READING 
Fig. 3 —Showing that a low resistance circuit is necessary for the 
wavemoeter in order to give accurate readings. 
maximum voltage across the condenser will be too small 
to operate the neon lamp. On the other hand, if the 
coupling is too tight [curve (a)] the neon lamp will light 
over quite a large range of the tuning condenser, and 
thus the actual tuning capacity for resonance with the 
transmitter becomes a little doubtful, although the neon 
will glow more brightly as the voltage increases over 170 
and thus approximately indicate the resonance point. 
Optimum Coupling. 


However, there is another drawback to coupling the 
wavemeter too MESH to the transmitter if the latter is 


7. 

Fig. 4.—Dimensions and drilling of front panel. A, 6B.A. blind 
e on underside; B, 1/8 in. diameter countersunk for No. 4 
wood screws ; C, 1/2 in. diameter hole. 
of very low power, and that is the fact that the wave- 
meter absorbs a certain amount of power, partly for coil 
and condenser losses, but mainly for lighting the neon 
lamp, and this power naturally increases with increase 
of coupling. The best value of coupling, as indicated 
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Fig. P EE and drilling of coil panel. A, 1/8 in. diameter 
countersunk for No. 4 w screws; B, 5/32 in. diameter; C. 
5/16in- diameter. 


2, is that which gives a resonance volt- 
just over the striking 


in curve (b), Fig. 
age of just over 170 volts, f.e., 
voltage of the neon lamp. 

Once the neon lamp has been made to light, it will con- 
tinue to glow until the extinguishing voltage is reached. 
This voltage varies with the shape of the electrodes and 
on the pressure and purity of the gas in the lamp, but 


Back view of wavemeter with the cover removed 


for the average run of lamps is round about 140 volts, 
so that as the wavemeter condenser is moved through 
resonance the lamp will continue to glow over a short 
range of movement and should thus give rather doubtful 
readings on the wavemeter. 

Ia practice, however, it is possible by suitable design 
to make the resistance of the wavemeter circuit very low, 
and so make the resonance curve very sharp,’ which in 


' See an article by the writer on H.F. resistance in The 


Wireless World of May 13th, 1925. 
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Neon Wavemeter.— . 
itself will increase considerably the accuracy of readings 
—so much so that in practice some form of slow-motion 
gearing for the wavemeter condenser ìs found to be neces- 
sary. Fig. 3 shows the above point quite clearly, curve 
? being that of a higher resistance circuit than the circuit 
for which g is the resonance curve. 

The neon lamp, being in parallel with the tuned cir- 
cuit, will increase the resistance of that circuit to some 
extent when glowing—.¢.. it will flatten the resonance 


Fig. 6.—The wiring diagram of the wavemeter. 


curve. One way of improving this trouble is to connect 
the neon lamp in series with a high resistance of, say, 
80,000 ohms to a megohm, and to place the two across 
the circuit. 

This is really a refinement, as in practice tuning is 
quite sharp enough without this resistance, though its 
use certainly improves the sharpness—in fact, the use 
of the resistance is vot advised for low power transmitters 
as more power is absorbed by the wavemeter, but it is- 
advised for higher power (over 10 watts) transmitters. 


Construction of Wavemeter. 


Practically all the information necessary for the con- 
struction of a suitable wavemeter may be obtained from 
the photographs and drawings given in Figs. 4 and 5 
and wiring diagram in Fig. 6. 

The neon lamp used is one that is made by the 
Economic Electric Co. as part of a lightning arrester— 
the lamps may he obtained separately, however, and cost 
2s. 6d, each. Tt will be seen on reference to the photo- 

RUBBER graph that the screw cap 
SPONGE has heen removed from 
VANCE EG the lamp in order to re- 

SR raees, duce stray capacities. and 

also in order to increase 
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SHIELD fi, OJ the insulation, since it is 
H \s 7 B very easy to get a conduct- 
MALAWI ‘v2 contacts when solder. 
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ing. To remove the cap, 
all that is necessary is to 
file the patches where the 
two wires are soldered— 


PANEL 


Fig. 7.—Showing the method of 
mounting the neon lamp behind 
the window in the panel. 
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The moving plates (Cosmos 
condenser) are connected to the screen at S. 
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these will be obvious on inspection—until the wires are 
free, and then to soak the cap in methylated spints for 
about five minutes in order to soften the plaster, when it 
will be found quite easy to withdraw the lamp by hand. 
The lamp is mounted under a little ebonite clamp, a3 
shown in Fig. 7, faced with a piece of Sorbo rubber to 
prevent damage when the clamp is tightened. 


Choice of Condenser. 


The maximum value of the variable condenser is 
0.00025 mfd., and any good make will 
do provided it fulfils the following con- 
ditions: Fixed plates insulated with 
strips of ebonite, or moving plates in- 
sulated with top and bottom end plates 
of ebonite—but not the usual type with 
metal end plates and smal! ebonite 
bushes. It should be remembered that 
there will be nearly 200 volts between 
the fixed and moving plates, so that the 
insulation must be of the best. Once 
the insulation of a condenser has broken 
down, it will only give endless trouble. 
so that the consideration of good insu- 
lation is of primary importance. It is 
also very advisable to have some form 
of slow motion arrangement for turning 
the condenser. 

A metal screen-—copper or aluminium 
—is incorporated in the wavemeter he- 
hind the panel in order to remove any hand effects that 
otherwise might be present. This screen is connected tu 
the moving plates of the condenser (the fixed being insu- 
lated), and to one side of the resistance if this 1s included. 


| 
1 ~ 
h-— 4 Yy — 
Fig. 8.—Dimensions of the ebonite tormer for the short-wave coll 


A little point to be noticed is that the slot in the screen. 
corresponding to the slot in the panel through which the 
lamp is viewed, should be larger than the latter, so that 
the lamp does not bear on the sharp metal edge, and so 
get cracked when the clamp is tightened. 

The coils used in the wavemeter are as follows: the 
special coil shown in the photograph at the head of this 
article has a range of from below 20 metres to just over 
50 metres; a Gambrell a/2 plug-in coil gives from 45 
to 125 metres, and the A coil from go to 255 metres— 
while if it is desired to cover 400 metres a B coil must be 
used. 

Constructional details for the former of the special 
short wave coil are given in Fig. 8. Twelve gauge phos- 

22 


APRIL 2rst, 1926. 


Neon Wavemeter.— 


phor-bronze wire is used; with six turns and a spacing 
of ğin. between turns. The method of making such a 
coil has been described many times in Tke Wireless World 
so that it will not be elaborated here. 
that the former used to hold the coil gives a very rigid 
mounting indeed, which is a desirable feature in any 
wavemeter coil, and an_absolute necessity in a short wave 
coil, especially when it is removable—since any 


General Notes. 

Mr. A. Kofes (K KB7), Cauerstr, 19, 
Charlottenburg, Berlin, is conducting a 
series of tests to investigate the strength 
of short-wave signals under various 
weather conditions. He is transmitting 
every night from 2300 to 2315, G.M.T., 
and will welcome reports, preferably 
weekly, stating the meteorological condi- 
tions at the receiving stations. 

a 0000 


Mr. W. R. Clark (G 2VX), 3, Caroline 
Place, Aberdeen, was in two-way com- 


munication with BZ6QA on Sunday, 
March 27th. Fhe Brazilian station, 


operated by Mr. A. Santos, in Maranhao, 
a distance of 4,000 miles from Aberdeen, 
reported the signals as R5 on a 2-valve 
receiver and easy to read despite strong 
atmospherics. G 
with an input of 12 watts D.C., 400 volts. 
The apparent aerial current was 0.25 
amps., working on the third harmonic of 
the aerial system and on a wavelength of 
45 metres, while BZ 6QA was usmg 50 
watts I.C.W. on a wavelength of 38 
metres. ‘ 
o0o00 

Mr. Georg Holmlund (SMZN), Rosen- 
lundsgatan 3, Göteborg, Sweden, has 
started transmitting again, after a year’s 
silence, on 44 metres. He is usually to 
be heard on Saturdays after 2300 G.M.'T., 
on Sundays after 0600 G.M T., and on 
other days before 1800 G.M.T., and after 
broadcasting hours. His new transmitter, 
a three coil Meisner, is at present taking 
its input from an A.C. supply, but he 
hopes soon to instal a rectifier. The 
aerial current is about 0.75 amps. 
SMZN was one of the first Swedish 
stations to be licensed, and Mr. Holm- 


lund will welcome reports from British - 


amateurs. 
; a; oooo 
Messrs. T. A. and F. C Studley 
(G 5TD), 6, Rutland Road, Harrow, in- 
form us that on ` Monday, 5th April, 
they logged 170 transatlantic stations 
between 0000 and 0630 G.M.T., includ- 
ing every district in U.S.A, stations in 
Canada, Brazil, Mexico, and Porto Rico; 
also some in New Zealand. The receiv- 
ing set was a one-valve Reinartz, and 
the wavelengths varied betweeen 35 and 
42 metres; conditions were generally 
favourable, though at times atmospherics 
were bad. i 
ea 0000 
Mr. L. H. Thomas (G 6QB), 33, Har- 
penden Road, West Norwood, S.E.27, 


2VX was transmitting 


loss 
World 


change or distortion in the 


cahbration. 


It will be found 


has been in communication with 
U 2CVJ, Mr. Robert Hart, Elm Street, 
Hartsdale, N.Y., with an input of 10 
watts only, supplied from an M.L. Anode 


converter, and using an Osram L.S.5 


valve, the filament voltage being rated at 


* 4.5 volts. 


oo00 


Mr. B. W. Warren (G 6C1), 19, Mel- 
ville Road, Coventry, is conducting very 
low power tests on a wavelength of 45 
metres, and will be glad if anyone who 
has heard his signals will send a QSL 
card giving details of reception. 


A well-known station on the South coast 


G 2MI, owned and operated by Mr. A O 
Milne at 41, Victoria Avenue, Northdown, 
Margate. The transmitter is shown on 
the left with its tuning coils above Two 
D.E.4 valves are used in parallel with 
220 volts on the anodes. Mr. Milne’s 
transmissions have been heard in North 
Sweden and in Spain. 


Mr. F. H. Mardon (U 2CWR), 1309, 
West Farms Road, Bronx, New York, 
assistant division manager, A.R.R.L., 
will be glad to receive reports on his 
signals from British amateurs. 

0000 


With reference to the observations 
and records of long-distance signal 
strengths and their relation to varying 
weather conditions described by Mr. 
H. N. Ryan (SBV) in the, February 
number of Experimenta? Wireless, Mr. 
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coil will lead to errors in 


’ 


Neon wavemeters made according to the above design 
may be cahbrated by sending them carefully packed to 
the calibration department of Experimental Wireless, to- 
gether with a calibration coupon which will be found in 
each issue of Experimental Wireless. 
should be tested on the transmitter before sending in, to 
make sure that the neon lamp will glow. 


The wavemeter 


TRANSMITTERS’ NOTES AND QUERIES. 


F. Weir-Mitchell, of the Government 
Radio Station, Maymyo, Burma, asks us 


_ to state that he has been experimenting 


on this subject for some time, and would 
like the help of a few transmitting 
amatenrs in various countries. The 
Monsoon. season in Burma will soon 
begin, and Mr. Weir-Mitchell wili par- 
ticularly welcome weekly weather reports 
from all parts of the world. 
oo0oo0o0 


New Call-signs Allotted and Stations 
~ Identified. l 
2 BQU.—R. Warrener, “ Inwood,” 3, 


St. Mary’s Road, Tonbridge. 


G 2BRP.—L. W. Humphreys, 7, Pine- 
hurst Road, Swindon. ~— 

G 50M.—D. E. Osman, 44, Cambridge 
Park, Wanstead, E.1l. (Change of ~ 
address from Leigh-on-Sea, Essex.) 

G 6FZ.—H. E. F. Taylor, Abbots Ter- 
race, Abbotswood, Guildford (transmits 
on 45, 90 and 150-200 metres), 

F 8BU.—L. Ledeur, 17, Grande Rue, 
Lure, Haute-Saône. niay 
F 8KB.—A. Grégoire, Pont d’ Avignon, 
Gard. 

I 1CU.—Alfonso Marullo, xX 
Settembre 89, Rome 30. , 

N PC2.—The Radio Laboratory, 
Technischehoogeschool, Delft, Holland. 

ooogoo 


QRA’s Wanted. 
G2AH, G2KC, 
G 5TB. 


Via 


G2EM, G2EW, 


BOOKS RECEIVED. 


‘Convention Télégraphique Inter- 
nationale et Reglement y Annexé, Revi- 
sion de Paris, 1925,” pp. 178, comprising 
the text of the Telegraphic Convention of 


= St. Petersburg, 1875, and the Regulations. 


for International Telegraphic Service 
based thereon, and revised in Paris in 
October, 1925, which will come into force 
on November Ist, 1926; with explanatory 
note hy the International ‘Telegraph 
Bureau, Berne, and an appendix amplify- 
ing and explaining certain of the 
articles. Published by Le Bureaun Inter- 
national de l’Union Télégraphique, Berne, 
1926. 

“ Wörterbuch der Elektrischen Nach- 
richtentechnik,’’ by O. Sattelberg. Part 
II, German—English. A Dictionary 
of Technical ‘Terms used in Electrical 
Communication, pp. 319. Published by 
Julius Springer, Berlin; price 12 Reichs- 
mark. 
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À Section Devoted to New Ideas and Practical Devices. 


SOLDERING HINT. 

A chemical Bunsen burner is very 
convenient for heating small solder- 
ing irons for usc in wiring a receiver. 
The iron is generally supported on a 
block of wood, so that the bolt is just 
above the blue inner cone of the 
flame. Anyone who has tried this 
method of supporting the iron, how- 
ever, knows that there is a tendency 
for the iron to roll away from the 
flame when one’s back is turned, and 
it is very annoying to find it stone 
cold just as one has manceuvred an 
awkward wire into position. At the 
present time there are large quanti- 
ties of horseshoe magnets from tele- 
phone ringer magnetos on the market 
which can be obtained for a few 
pence. Tf one of these is fixed to the 


Soldering iron support. 


wood block, and if the iron is laid 
across the open end of the magnet in 
the manner shown in the diagram, its 
position can be easily adjusted, and 
there will be no tendency for move- 
ment.-—R. Y. l 


cooo 


CRYSTAL DETECTOR. 

The sketch shows the construction 
of a special type of crystal detector 
capable of extremely fine adjustment. 
An arm A cut from sheet metal is 
piveted at P to a support adjustable 
‘for height. In the centre of the tri- 
angular hole cut in the arm isa cat- 
whisker which is suspended by short 
wires W, giving a certain degree of 
resilience to the contact point. The 
extremity of the arm is depressed by 


A I4 


means of a knurled terminal which 
is screwed down against the pressure 
of a coil spring. The crystal itself is 


ethod of obtaining critical 
in a 


An excellent 
adjustment of contact pressure 
crystal detector. 
mounted on a slotted arm B, which 
gives a universal movement and en- 
ables all parts of the crystal surface 
to be explored.—J. P. 
. oo0oo0o 
REWINDING TELEPHONES. 

In rewinding telephones with No. 
47 S.W.G,. wire breakages are fre- 
quent, and the soldering of the joints 
is not an easy matter when an iron 
is used. A very convenient method 
and one which is used in other elec- 
trical work, such as armature wind- 
ing, is to take a strip of sheet copper, 
lin. wide and 4in. or sin. long. and 
to bend a “ V” shaped hollow at 
one end. This is tinned and a small 
piece of solder inserted so that it 
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VALVES FOR IDEAS. 


Readers are invited to submit brief 
details, with rough sketches, where : 
necessary, of devices of experi= 
mental interest for inclusion in this 
section. A receiving valve will be 
despatched to every reader whose 
idea is accepted for publication. 


should be addressed to the Editor, 
World and Radio Revuw," Dorset 
Street, London, E.C.4, and 
marked “Ideas.” 


la lters 
Werctess 
House Judor 
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forms a small crucible. ‘The ends of 
the wire are then cleaned, twisted to- 
gether, and touched with a spot of 
resin flux. The end of the copper 
strip is then heated and the “V” 
shaped nick applied to the wire, when 
a perfectly soldered joint will be 
obtained. —A. E. D. 

o000 

H.F. TRANSFORMER. 

The new cbonite or moulded Lases 
which are now being fitted to valves 
lend themselves admirably to the 
construction of H.F. transformers. 
The base can be removed from a 
broken valve by immersing for a few 
minutes in methylated spirit. This 
breaks up the substance used for 
securing the glass to the. base and 
permits its easy removal. 


H.F. transformer mounting. 


A short piece of ebonite tubing of 
suitable diameter is then fitted to the 
base and secured, if necessary. with 
a little shellac varnish. ‘The trans- 
former windings are then wound on 
the ebonite tube as single layers. 
either side by side or with the 
secondary wound over the primary 
after first covering the primary with 
a layer of waxed paper or other suit- 
able insulating material. The ends 
of the windings are then soldered te 
the valve pins, the primary winding 
being connected to the ‘ grid "’ and 
‘“ anode ” pins and the secondary t" 
the ‘ filament ” pins.—S. A. H. 
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THE OBSERVATION OF FADING EFFECTS. 


Measurement of Signal Strength with Simple Apparatus. 


By PROF. E. V. APPLETON, 


OST broadcast listeners are aware that the signals 
received from distant stations at night very often 
undergo marked and sensibly periodic changes in 

intensity. To this phencmenon the name of ‘“ signal 
fading °’ has been given. These signal variations have 
been shown!' to be due to the variable nature of the rays 
returned to the ground by the ionised layer of the upper 
atmosphere (the so-called Kennelly-Heaviside, layer), and 
it seems quite certain that a detailed study of fading will 
yield very important information regarding the nature of 
the ionised layer and the variation of its properties 
throughout day and night. This article is written with 
the idea of interesting experimenters’ in the subject, and 
of asking them to co-operate in an attempt to obtain 
really reliable information on signal fading. 


Aural Observations Unreliable. 


It ought to be mentioned that American experimenters 
have tackled this problem under the direction of the 
Bureau of Standards, and in No. 476, Vol. 19, af the 
‘ Scientific Papers of the Bureau of Standards ’’ will be 
found an account of the analysis of the data. Unfortu- 
nately, very little in the way of definite results emerged 
from this analysis. so that there is a very open field for 
British experimenters. Of course, it is easy to be wise 
after the event, but I think that the American investi- 
gators failed because they relied on aural observations. 
The ear is a very poor guide in judging changes of signal 
intensity, as I hope to show later in this article. To get 
accurate readings of signal intensities we must have re- 
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Fig. 1.—A simple circuit suitable for making observations on the 
fading of wireless signals. 


course to some objective method, such as the use of a 
galvanometer. The galvanometric method is at once more 
accurate and much more sensitive than the audibility 
method, signal variations being registered which are 
quite undetectable in telephones. Many experimenters 


may fee] that the introduction of a sensitive galvanometer 


* Appleton and Barnett, Proc. Roy. Soc., Dec., 1925. 


II 


M.A., D.Sc. 


in a wireless receiver means endless complications, but 
this is not the case. If the observer feels that he does 
not wish to be troubled with the vagaries of a mirror 
galvanometer, a simple table galvanometer may be used. 

Let us now consider the type of circuit most suitable 
for the study of signal fading. It should be mentioned 
at the outset that the results are most easily interpreted 
if a loop aerial or a purely vertical aerial is used, but 
if an L aerial must perforce be used very little differ- 
ence between the fading on it and on a purely vertical 
aerial will be noticeable if the horizontal portion is not 


Lic G) 
(a) 
Fig. 2.—Alternative Minoda of onteining a rectified galvanometer 


current 


too high and not too long. The receiver must be a high- 
frequency amplifier with as little rectification in the stages _ 
as possible. The circuit mainly used at Cambridge by 
Mr. Barnett and the writer is shown in Fig. r. 

This circuit will be well known to most readers of The 
Wireless World, and presents no new feature except that 
to the secondary L of the high-frequency transformer 
of the second valve is connected a stable crystal detector 
D and galvanometer G. Arother circuit which has been 
found extremely useful is the two-valve neutrodyne, de- 
scribed in Zhe Wireless Wor’? of October 21st, 1925. 
But there are many other types of high-frequency ampli- 
fiers (e.g., the superheterodyne) which we have found 
will answer just as well, or even i-etter, for the measure- 
ment of the signals from distant stations. The main point 
is that no audio-frequency stages sould be introduced 
before the galvanometer stage. 


Choice of a Galvanometecr. 


I now come to the discussion of the measuring circuit. 
which consists of a rectifier and a galvanometer. Here 
we have a choice of three different types of rectification, 
which are illustrated in Fig. 2. In each case the coil L 
is coupled electromagnetically to the last stage of the 
high-frequency amplifier. 

"The simple crystal rectifier shown in Fig. 2 (a) is, in 
many ways, the most suitable, in that no current flows 
through the galvanometer in the absence of signals. In 
this case a very sensitive galvanometer can be used, and 
the variations of weak signals studied. But it may be 
difficult to get a crystal detector sufficiently stable for 
a long period of readings, in which case the valve volt- 
meters shown in Figs. 2 (5) and 2 (c) may be tried. In 
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The Observation of Fading Effects.— 
the circuit 2(6) anode rectification is used, signals 
resulting in an increase of anode current. In the case 
of the circuit 2(¢) cumulative grid rectification is 
used, there being a steady current through the galvano- 
meter, which is reduced when a high-frequency electro- 
motive force is induced in the coil I... The advantage of 
circuits 2 (b) and 2 (c) is that they both may be calibrated 
(as is the case with the Moullin voltmeters), using low- 
freqitency ‘clectromotive forces. But the experimenter 
will find the crystal rectifier the simplest for most purposes. 
The next point to be considered is the choice of gal- 
vanometer, and here expense may be a deciding factor. 
There are, however. very 
satisfactory galvanometers oL 
the market, at a very reason- 
able gure, which are speci- 
ally suitable for this kind 
of work. If a mirror gal- 
vanometer is used I recom- 
mend the Student’s Galvano- 
meter No. 7926 (price 
£3 38-), made by W.G. Pye, 
of Cambridge, which is dead-beat and is quite rapid 
enough in action for most purposes. It has a sensitivity of 
120 mm. per microampere when the scale is 1 metre from 
the galvanometer. If a table galvanometer is required 
I recommend Pye’s Table Galvanometer No. 7957 (price 
£3 38-)) which is also dead-beat and has a sensitivity of 
about 4 divisions per microampere. Both of these instru- 
ments are very robust and are provided with safety 
clamps. These instruments have been used in almost all 
of the work at Cambridge on signal fading. 


Fig. 3.—Change-over switch 
connections to substitute tele- 
phones for the galvanometer. 


Accurate Tuning Essential. 


When the amplifier has been built and the galvano- 
meter set up it will be found most useful to tune in a 
particular station, using telephones instead of the gal- 
vanometer as indicator; and here the circuit shown in 
Fig. 3 may be helpful to the beginner. It is simply the 
rectifier circuit of Fig. 2 (a), with the introduction of a 
change-over switch and telephones. If the telephones are 
put into circuit the reaction coupling of the amplifier may 
be adjusted until a telephone signal of the required in- 
tensity is obtained. This signal should he of comfort- 
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able strength and not too loud. When tuning adjust- 
ments have been made as accurately as possible, using 
telephones, the galvanometer should be put in circuit. 
and it will be found that a signal of normal telephone 
strength will give a suitable reading of 20 to 30 micro- 
amperes on the galvanometer. If the table galvanometer 
is used this will give a full-scale deflection, while if the 
more sensitive mirror galvanometer is used a shunt may 
be necessary. In either case the deflection can be in- 
creased or decreased by altering the coupling between the 
coil L and the amplitier. If an earth, E (Fig. 3) is 
connected to the coil L it may not always be necessary 
to retune when the galvanometer is switched into circuit. 
but in every case I recommend such an adjustment as a 
precaution, The tuning of the amplifier and aerial 
circuit should be altered until the maximum galvanometer 
deflection is obtainable. It is absolutely essential 19 
have accurate tuning. The galvanometer deflection may 
then be taken as proportional to the square of the ampli- 
tude of the carrier wave. 


Effect of Modulat.on. 


Observations should first be made on a broadcasting 
station 80-120 miles away, and it will be found that at 
night signal variations are always taking place, the gal- 
vanometer showing variations even when such variations 
are not audible. In fact, it will be found that the gal- 
vanometer deflection has to fall almost down to zero 
before a marked audible reduction in intensity is noticed. 
so insensitive is the ear to changes of sound intensity. 

A careful watch should be made to test whether the 
modulation of the telephony station affects the galvano- 
meter deflection. With the signals received from the 
B.B.C. station (excepting Daventry), accurate tuning re- 
duces the. effect of modulation to a negligible amount, 
but a watch should always be kept for such effects, which 
might possibly be mistaken for signal fading. 

In some future articles I hope to describe some of the 
results which have been recently obtained at Cambridge. 
using the galvanometer method of studying fading. 
These results include the direct experimental proof of the 
existence of the Heaviside layer and the first determina- 
tion of its height. Suggestions will also be made regard- 
ing the way in which amateurs may co-operate in attempt- 
ing to solve some of the problems still before us. 


NEW YORK’S WIRELESS HOUSE. 


B` pressing a key in Radio House. London, the main 
J Marconi telegraph office, early last Friday morning, 
Captain P. P. Eckersley, Chief Engineer of the British 
Broadcasting Company, opened the most up-to-date 
wireless-fitted house in America. This house is located 
at Saint George, Staten Island, a residentia! suburb of 
New York. In the construction of the building, the wire- 
less aerial and all the wires for connecting up receivers 
and loud-speakers to supply every room with wireless 
have been built into the walls. Not a single wire is 
visible throughout the house. 

Captain Eckersley closed the circuit of the Marconi 
high-speed transatlantic wireless transmitter communicat- 
ing with New York. The signal was intercepted at Long 
Island, New York, and automatically relaved to Staten 
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Island. where it closed the circuit to the loud-speakers 
and other electrical contrivances for the operation of 
wireless reception in the house. 

A master receiver on the first floor operates three loud: 
speakers downstairs ; another supplies the first floor, and 
a third feeds loud-speakers in the three bedrooms. Master 
controls up and down stairs transfer the output from the 
various receivers to different loud-speakers, so that all 
loud-speakers can be operated separately or together, and 
the recciving scts themselves can be operated from dis- 
tant points by switches mounted on the walls. 

The object of this demonstration house, the wireless 
equipment of which has heen designed by the Radio Cor- 
poration of America, is to give the American public a 
new and broader conception of radio service in the home. 
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A Section Mainly for the New Reader. 


VALVE ECONOMY. 


There still seems to be a mistaken 
idea in some quarters that the dull 
emitter valve is by way of being 
somewhat of a luxury on account of 
its higher initial cost. Actually, 
assuming that accumulator charging 
has to be paid for at even the lowest 
current rate, the average dull emitter 
at its present price is cheaper in the 
long run than the bright emitter, even 
if the latter were actually given 
away ! 

It is realised that, in exceptional 
cases, where accumulators are 
charged by the owners at negligible 
cost, perhaps by connecting them in 
series with a lighting or power circuit, 


circumstances may arise where the -/ 


use of bright emitters is advantage- 
ous, but this is an exception to the 
general rule. 

Even in the matter of tial cost, 
providing both valves and L.T. bat- 
tery are to be acquired, no real saving 
is effected by purchasing bright 
valves, as, mn order to obtain the same 
number of burning hours per charge, 
a much larger and more expensive 
battery is required. 
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GRID-LEAK VALUES. 


In this section of the April 7th 
issue of The Wireless World it was 
shown that, in a resistance-coupled 
amplifier, the anode and grid resist- 
ances are, in effect, connected in 
parellel, and therefore the resistance 
of the latter should be high compared 
with that of the former, unless ampli- 
fication is to be sacrificed. These re- 
marks apply equally to high- and low- 
frequency amplifiers, and also show 
why the method of amplification using 
‘very high anode resistances (up to 3 
megohms), due to von Ardenne and 
Heinert, is likely to be unsuccessful 
when applied to an H.F. amplifier 
followed by leaky grid condenser 
rectification. 
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If the detector grid leak is of a 
value sufficiently low for satisfactory 
performance of its function, it may 
very possibly be comparable with the 
preceding anode resistance, in which 
case only some 50 per cent. of the pos- 
sible amplification from this stage will 
be obtained. 

Clearly, therefore, it would be 
better to use anode or ‘‘ bottom 
bend ” rectification, or else to pre- 
cede the detector by one of the more 
conventional intervalve couplings. 


ooo0oo 

TESTING L.F. TRANSFORMERS. 

Noise in an L.F. amplifier is often 
traceable to a partial disconnection in 
the windings (generally the primary) 
of one of the transformers. It occa- 
sionally happens that the nature of 
this break is such that it is not re- 
vealed by the ordinary tests, particu- 
larly if these are carried out in haste 
and without due care. 

If a galvanometer and battery are 
used, these should he connected in 
series with each winding in turn, and 
the needle should be carefully 
watched for some appreciable time ; 


“any movement will indicate an inter- 


mittent connection. In the case of 
the more elusive kind of fault, the 
use of a pair of head telephones and 
a battery 1s likely to prove more effec- 
tive. The method of testing shown 


eS 


in Fig. r may- be used as an alter- 
native to the more usual series con- 
nection. As the battery connection is 
made and broken, loud clicks should 
be heard in the telephones, indicating 
continuity of both windings, but not 
intermittency. To test for the latter, 
it is necessary to listen intently for 
some minutes, preferably in a quiet 
room. The slightest sound in the 


Connections for 
testing an L.F. 
transformer. 


phones will show a defective winding. 
When making this and similar 
tests, it should be unnecessary to add 
that the phones and cells themselves 
should also be tested previously ; no 
noise should be heard while a steady 
current is passing. It is as well to 
use an accumulator battery, with a 


voltage of from four to six, in pr= 
ference to dry cells. 
If a fault is found it will. in the 


great majority of cases, be located in 
the primary winding. 
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SOLDERING FLUX. 

The use of a non-corrosive solder- 
ing flux such as resin is frequently 
advocated. Unfortunately, this is 
much more difficult to work with than 
are most of the proprietary fluxes, 
which, when applied sparingly and 
with care, are quite suitable for the 
majority, of purposes, and have the 
advantage that the work does not re- 
quire such a thorough preliminary 
cleaning. In certain cases where 
special care is necessary, it will be 
undesirable to run any risk of leak- 
age between connections, and it may 
be worth while to make up an en- 
tirely non-corrosive flux by dissolv- 
ing one part (by bulk) of po «dered 
resin in three parts of ether. This 
liquid should be applied with a 
brush, and the surfaces to be joined 
together should be filed, or rubbed 
with emery-cloth before soldering. 
Ether is obtainable from any chemist ; 
it is highly volatile and subject to 
rapid evaporation. The flux should 
he kept in a wide-mouthed bottle, and 
a brush may be fitted through the 
cork. 
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“ TWO-VOLT ” VALVES. 

A word of warning should be given 
to those who are contemplating the 
use of valves requiring some 1.8 volts 
on the filament in a superheterodyne 
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receiver. In actual practice it will 
generally be found that the maximum 
number of such valves which can be 
run from a single accumulator cell 
will not exceed five or six, and if 
more are used a second cell will be 
needed. In this case it will be con- 
venient to arrange to feed the fila- 
ments of half the total number of 
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valves from each cell separately, pro- 
viding a common negative connection. 

When six valves, taking 0.35 amp. 
at 1.8 volts, are connected in parallel, 
it will be seen that the permissible ex- 
ternal resistance in circuit must not 
exceed about 0.1 amp. This will 
necessitate the use of extremely short 
and heavy leads in the filament cir- 


DISSECTED DIAGRAMS. 
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cuit, clean connections, a fully 
charged accumulator, and particu- 
larly of a rheostat having a ‘‘ zero” 
minimum resistance. Unless one is 
willing to take these special pre- 
cautions, it would be wiser to restrict 
the number of valves supplied by a 
single cell to five only, or to adopt 
those taking a lower filament current. 


No. 27.—Stage-—by-Stage Tests of a Standard 1-V-2 Receiver. 


A consideration of the series of circuit diagrams given below will indicate an effective and logical 
course of procedure in locating faults in a set which is totally or partially inoperative. Modifications 
of the method shown are obviously applicable to all multi-valve receivers. Dotted lines indicate 


temporary short circuits. 


The circuit diagram of the complete receiver. 


that the valve 
of failure 


Condenser and leak are restored to their normal positions, the 


bo nes bein 
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laments light properly snd that a superficial 
examination has failed to reveal any of the more obvious causes 


transferred to the anode circuit of the detector. p 
his connection provides a test for the H.F. coupling, reaction, n order up to this point, the fault will 
the vaive itself, and tbe connections to it. 


It is assumed 5 
of leaky 
indicate t 


The transformer and first L.F., valve are tested 
hones between anode and H.T. batte 


` The first valve (H.F.) is converted to a detector by transference 
rid condenser and phones. 
t this valve with its associated circuits, aerial, earth, 


Satisfactory signals will 


&c., are in order 


by insertiag 
as shown. If the set is 
found in the last valve 


or second L.F. transformer. 
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The (Ð DIMIC and H.F. RESISTANCE. 


Reed. Design. No. 717674 
Patents Pending. 


HE question of the High Frequency resistance of Coils is one 
of great interest at the present moment, and as a result certain 


Coils offered to the public are advertised with figures for the 


H.F. resistance which we unhesitatingly challenge. We claim 
that, whilst our engineers have designed the “DIMIC” 
to have a High Frequency resistance which will give selectivity 
without loss of the side-bands so essential to perfect reception, 
the @t “DIMIC” has the lowest H.F. resistance of any coil 
offered to the public. 


. In all cases the figures we shall publish will be at the 
Middle frequency for which the Coil is normally used, and as 
taken by the NATIONAL PHYSICAL LABORATORY. 


The H.F. resistance of “DIMIC” No. | is 5°25 ohms 
at a frequency correspondmg to 400 m., i.e., "026 ohms per „F. 


Its H.F. resistance is the least of its many virtues, and 
it is the Coil you will ultimately use. Ask your dealer to show 
you one and give you details of its application, or write us direct. 


We are always wishful to extend “the helping hand.” 


Telephone : L me M l @ H A E [=> Telegrams : 
Slough 441-442 (Œ) Radiether, Slough 


Manufacturers of Wireless and Scientific Apparatus 


WEXHAM ROAD :: SLOUGH :: BUCKS 


Advertisements for “ The Wireless World ” are only accepted from firms we believe to be thoroughly reliable. 
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1. Compare the characteristics of the S.P. 18 Valves with the G 
published figures of other makers. Take the Voltage A4 
Amplification Factor, multiply it by the Mutual Con- à 
ductance in micromhos, The square root of the pro- |y@ 
duct is the figure to use when comparing the relative =< 
merits of valves. + x 
2. Compare the filament details. How many cells are Pay 
3. Compare the prices. [required ? 4 
4. Compare the actual results, tone, quality, volume, etc. SA 
Thes» partienlars for Cosmos ` SHORTPATH Valves ar: given in the adjoining pane! NS) 
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METRO-VICK SUPPLIES LTD, ;î 
(Proprietors, Metropolitan- Vicker: Electrical Co. Ltd. R y 
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THE WIRELESS LEAGUE 


Ibhoherehebeebebebeaneaeeheepebepepepebepebeheeeehebeeepseerchsepetepsetsetsehs soht 


MEMBERSHIP AND RENEWAL FORM. 


To be filled in by readers who wish to become members of the League, or to renew 
their membership for a further twelve months as from īst April. 


To the Secretary, the Wireless League, Chandos House, 
Palmer Street, Victoria Street, SW 1. EEE 


* 
Please SEEM Se Oe of the Wireless League. I enclose P.O. for Two Shillings,t which 
renew my membership 


entitles me to membership with all the privileges and rights as enumerated in the constitution of the League, 
including FREE Insurance, Free Legal Advice and Free Technical Advice. 


* Cross out Line not required. t Keep the Doaniet of your Postal Order. 
CAPITAL (State whether Mr., “Mrs. or > Miss) 
LETTERS, FFT R - 


ATT PEETS I EEA EAI ITET O T AE PETE ; eae = oa be pete aia vn mean Arasia 
My Membership No. iSi: 
(This is only applicable in the case of renewals.) 


d. Commencing with the first issue in May, ‘‘ The Wireless World ” will devote four pages 
in the first issue of each month to League Notes and News. 
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A20 Mention of “ The Wireless World,” when writing to advertisers, will ensure prompt attention. 24 
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MARINE WIRELESS EQUIPMENT. 


Modern Practice Exernplified by Siemens Transmitting and Receiving Apparatus. 


HROUGH the courtesy of Messrs. Siemens 
Brothers and Co., Ltd., we were recently afforded 
an opportunity of inspecting their marine wire- 
less equipment, and it is thought that the following 
notes will be of interest to our readers. The marine 
equipment comprises } kW., 3 kW., and 13 kW. spark 
sets, a 14 kW. C.W. set, direction-finding equipment, and 
a small lifeboat installation. 


Fig. 1.—The | kW. spark trans- 


mitter and receiver cabinet 
which also contains a motor 
generator and transformer for power supply 


It is frequently stated that simplicity is the keynote 
of efficiency, and possibly no better example of this can 
be found than in the design of the apparatus which we 
inspected. A ship’s wireless set must be capable of 
being used at a moment’s notice, and also for long periods 
without the fear of breakdown. Hence the desirability 
of making every part of the apparatus as simple and as 
foolproof as possible. Anything in the nature of com- 
plicated or intricate mechanism would appear to be out 
of place. 


The Spark Sets. 


There is little difference between the } kW. and 4 kW. 
transmitting sets, and accordingly we confined our in- 
spection to the } KW. transmitter, since this is produced 
as a complete unit in a cabinet. The accompanying 
illustration, Fig. 1, shows the arrangement of the appara- 
tus. The bottom part of the cabinet contains the 
generator, transformers, and closed circuit inductances. 
The power supplying the set is obtained from the mains 


or from a 50-volt battery, placed outside the wireless 
cabin, which operates a motor generator of the inductor 
type, which, of course, has no complicated brush gear or 
slip rings, which might give rise to trouble. This sup- 
plies the power transformer at 500 cycles, the trans- 
former being wound on a closed core, and mounted in a 
metal tank. In order to deaden the noise the generator 
is placed on a felt mat at the bottom of the left-hand 
cupboard. The excitation circuit consists of the usual 
inductances and capacity in series with a quenched gap 
across the transformer secondary. The inductance and 
capacity are contained in the right-hand compartment, and 
the leads from the inductance are’ brought out to sockets 
which will be noticed to the extreme right of the quenched 
gap. A circular handle will also be seen on the front 
of the top of the right-hand cupboard. This is the motor 
starter, while on the extreme right of the cabinet is a 
resistance in the field circuit of the alternator for regu- 
lating the output of the transmitter. 


Controls. 
The main vertical panel on the right carries the battery 


charging cut-out and the usual meters for control of the 


machines charging the cells, while the aerial radiation 
meter can be seen in the middle of the vertical panel, 
below which is the send-receive change-over switch. The 
three spiral inductances seen in the middle of the appara- 
tus comprise the coupling between the closed circuit and 
the aerial circuit, and also the variometer tuning arrange- 
ment of the aerial. The quenched gap will be seen to 
the right: of the inductances. Owing to the complete 
nature of the quenching the aerial circuit is direct coupled. 

The quenched gap is composed of copper plates, which 
are faced with pure silver, the surface being rubbed 
down and made perfectly flat. The plates are separated 
by annular washers of the very best quality 
mica, the success of the gap depending upon 
the correct alignment of the silver-faced 
plates and the perfect insulation of the 


600 CYCLES 

GENERATOR 

= D.C. MAINS 
z OR 50 VOLT 
a, BATTERY 


Fig. 2(a).—Basic circuit of the į kW. spark transmitter. 


mica washers. The plates are assembled between two 
insulators, and also held rigidly together by means of an 
end plate controlled by a thumb screw. 

The receiver supplied as a standard with the } kW. 
size is contained in the left-hand portion of the cabinet, 
and comprises a three-circuit tuner, which will be seen 
on the table, and a valve and crystal detector mounted 
on the vertical panel. Plug-in coils are used in the 
three-circuit tuner, which comprises an ordinary aerial 
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Marine Wireless Equipment.— 

tuning circuit, closed circuit and reaction. A twin crystal 
detector will be noticed in front of the tuner unit. It 
is probably well known that the regulations require the 
use of a crystal detector as an emergency stand-by. In 
order that the crystal may always be in a suitable working 
condition, the receiver employs a reflex circuit in which 
the crystal is used as a detector. Further, in the event 
of a valve failing, the circuit can be changed over to an 
ordinary crystal receiver by moving a simple switch. 
The advantages obtained by using high-frequency ampli- 
fication in front of the crystal are too well known to need 
further emphasis ; the arrangement gives a receiver which 
is more efficient than the ordinary type, both from the 
point of view of sensitivity and selectivity. The basic 
circuit of the transmitter and receiver is shown in Figs. 
2(a) and 2(b). i 3 


The C.W. Transmitter. 


The continuous wave transmitter is as simple and 
straightforward as the spark transmitters, and a general 
idea of the apparatus will be gathered by reference to 
Fig. 3. The apparatus is mounted in a rectangular 
frame, three valves being placed in the middle, the in- 
ductances on top of the frame, and the other components 
of the circuit below and behind the valves. It is interest- 
ing to note that when this transmitter was evolved it was 


p--=-----4 


Fig. 2(b).—Single valve and at dige reflex receiver complementary 
to the } kW. transmitter. 


found that greater and greater efficiency was obtained as 
the insulation was made more perfect. The massive 
insulators which support the valve panel and also the 
inductance unit at the top of the frame are a good indica- 
tion of what has been found necessary. 

The basic circuit of the transmitter is shown in Fig. 4, 
and again appears as being perfectly simple and straight- 
forward. The main oscillator valve is seen on the left of 
the panel in Fig. 3, and is an M.T.4, while the two valves 
to the right are the rectifiers, the rectifier filament volt- 
meter being located directly below them. The two other 
meters on the lower panel are the transmitter filament volt- 
meter and the main feed current milliameter. A rheostat, 
seen on the extreme left, is used to control the transmitter 
filament voltage, while the central rotary switch adjusts 
the filament voltage of the rectifiers, which are supplied, 
of course, from a transformer. The power is obtained 
from the 500-cycle generator which supplies the spark 
set, the voltage of which is stepped up to about 20,000. 
Working at 500 cycles makes the problem of smoothing 
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very simple, and accordingly a very pure note is easily 
obtained. The grid leak, which, of course, is wire 
wound, and the fixed condensers are mounted behind the 
valve panel. i 


Fig. 3 —Valve panel of the 1} kW. continuous wave transmitter. 


The C.W. transmitter is usually installed in addition 
to an ordinary spark set, in which case-an even more 
sensitive receiver is generally used in order to take fuli 
advantage of the increased range obtained by employing 
the continuous wave system. Several other types of 
receivers and tuners are made, particularly for the purpose 
of receiving the longer wavelength continuous wave 
signals. Fig. 5 shows a simple receiver which can be 
employed in conjunction with any of the tuners. It con- 
sists of a detector valve and two low-frequency valves 
of tke V.24. type, with provision -for switching out any 

-of the valves or substituting the crystal de- 

y tector for the first rectifying valve. Another 

three-valve receiver employs one stage of 

high frequency, one detector, and one low- 

frequency valve, which again can be used 
with any of the tuners. 

For long-wave reception 
a separate heterodyne unit 
is employed, consisting of 
an oscillator valve, which is 
coupled into the closed cir- 
cuit of the tuner. Fig. 6 
illustrates an alternative 
type of tuner, of a very 
compact nature; covering 
all wavelengths from 300 
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aii 4.—Basic circuit of the 
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Marine Wireless Equipment.— 

to 20,000 metres. The inductances are wound in a number 
of slotted insulating formers, and are connected in circuit 
by means of special switches so as to eliminate any dead- 
end effect. The switches are of the ‘‘ Dewar ’’ type, the 
plungers of which are attached to a chain in which the 
slackness is such that on pressing down any plunger the 
chain becomes perfectly tight. If, now, another plunger 
is pressed the limited amount of freedom of the chain 
causes the first plunger to be withdrawn, thereby ensuring 
that only one section of the inductance is in circuit at a 
time. Thus it will be seen that it is possible to change 
from one wavelength range to another merely by press- 


Fig. 5.—Three—-valve receiver (detector and 2 L.F.) for general 
reception. 


ing the desired key. The plungers or keys will be 
clearly seen arranged along the bottom of the tuner in 
Fig. 6. An additional feature.of the tuners is the inclu- 
sion of a vacuum type lightning arrester, which, in this 
case, will be seen above the aerial condenser 

Perhaps the most interesting part of the marine equip- 


Fig. 6.—The universal tuner which employs a series of special 
dead-end switches. 
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ment is the direction-linder, which we had an opportunity 
of working. It is well known that the chief sources of 


Fig. 7.—The direction-finding receiver cabinet. 


error in a direction-finder are due to vertical effects and 
direct reception. Both these causes of trouble have been 
overcome, and whereas on other types of receiver we have 
found that to take bearings we 
may require to swing through 
20 or 30 degrees, we found 
that bearings accurate to within 
less than 1 degree could be ob- 
tained. Figs. 7 and 8 show 
the receiver and the aerial 
arrangement respectively. The | 
aerial consists of a rigid frame 
about three feet in diameter, 
which is totally enclosed, and 
screened by a circular brass 
tube mounted on a vertical 
brass pillar. Rigid leads are 
taken through the base of the 
pillar to the receiver, and the 
frame is rotated by driving the 
pillar. This is connected by 
means of steel cables to a hand 
wheel provided with a large- 
sized scale marked in degrees. 
It is interesting to note that, 
although the weight of the 
rotating aerial is very consider- 
able, it is possible to control 
the hand wheel with one finger. 

The receiver shown in Fig. 8 
is completely screened, and ,, 
comprises a seven-valve high- 
frequency amplifier, a detector. 


. 8.— The 
finding loop is of massive 


direction- 


construction suitable for 
shipboard use. 
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Marine Wireless Equipment.— 
two low-frequency amplifiers, and the local oscillator for 
C.W. work. All the condensers are mounted with ver- 
nier controls, enabling them to be adjusted to one-tenth 
of a degree. The screening of the aerial and the receiver 
climinates any inaccuracies due to direct reception of in- 
coming signals by ‘‘ pick-up ’’ in the coils and wiring. 
In order to overcome the vertical effect, the receiver is 
always used in conjunction with a small open aerial, and 
is provided with a coupling coil, which can be coupled to 
the other half of the frame. When a bearing is to be 
taken the frame is rotated until a rough minimum is ob- 
tained; the bearing then being sharpened up by adjusting 
the coupling between the vertical aerial and the frame 
aerial. The ‘‘ sense ’’ of a bearing can easily be obtained 
by means of the well known heart-shaped or cardioid 
effect, in which case the vertical aerial is tuned to the 
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same wavelength as the station which is being observed 
by means of an additional variable condenser, the sense 
again being read on a minimum. It was very interesting 
to notice the sunset effect, when considerable change of 
wave-front and other modifications seemed to occur. It 
was found exceedingly difficult to. sharpen up certain 
bearings, which would swing through as much as 20 de- 
grees in some cases. One very important feature of this 
direction-finder is that the presence of night effect is 
easily indicated owing to the inability to sharpen up a 
bearing with the compensating device. With the ordinary 
type of direction-finder it is usual to take the mean of the 
positions of swing, and if night effect or sunset effect 1s 
present there is really no means of determining it. With 
this system, however, the position of the coupling co! 
between the frame and the vertical aerial gives immediate 
indication of a doubtful bearing. P. D.T. 


A NEW CONTACT DETECTOR. 


The JohnsensRahbek Contact as a Rectifier. 


T is widely known that when a metal conductor is 
placed into close contact with a semi-conductor (agate, 
for example) a very strong electrostatic attraction is 

set up, as was first discovered by Johnsen and Rahbek. 
It has, however, been discovered recently that such a 
combination also functions as a rectifier, in that it 
permits the passage of a stronger current from the semi- 
conductor to the metal than in the reverse direction. 

Characteristic curves of a combination of iron and 
agate investigated by W. Kramer are shown in the 
diagram. Curve A represents the relation of current to 
applied voltage through a combination of iron and agate, 
in the direction of the iron, whilst curve B shows the 
same current in the direction of the agate. It will be 
seen that the two plates in combination constitute a 
rectifier, but the current intensities are at present so small 
that the new detector could hardly compete with the 
present-day detectors. It is not unlikely, however, that 
if this phenomenon were pursued further very useful 
technical advantages could be obtained, not the least 
noteworthy of which would be the elimination of the 
necessity to seek for a suitable point of contact. On the 
other hand, it is necessary for the surface of the two 
plates to be ground down so as to fit each other perfectly. 
and for them to be fastened together as firmly as possible. 
It is also advisable for the under side of the agate plate 
to be thickly silvered in order that the current may be 
freely conducted to it. 

The phenomenon is revealed in combinations of sub- 
stances other than agate with iron; instead of the latter. 
galena, molybdenum, copper pyrites and similar minerals 
can be used, such minerals being known scientifically as 
clectron conductors. These materials, in fact, conduct 
the electric current, as do metals, by movable electrons. 
In opposition to these, agate and similar semi-conductors 
are called om conductors, i.c.. the current is established 
in them by the mevement of ionised atoms. Therefore. 
the prerequisite for securing the detector effect seems to 

A 24 : 


be the placing of an electron conductor and an ion con- 
ductor into the most intimate contact possible, and 11 
seems likely that this is also necessary for the elucidation 
of the familiar crystal detector. In order to pass electric 
current through the points of contact of the two stages 
electrons must pass across from one material to the other. 
Very little more work is necessary, however, to release 
an electron from the electron conductor, for example, 
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Characteristic curves of the agate~iron 
contact detector. 


from the iron plate, and to conduct it to the agate, wherc 
the electron then causes the ionisation of an atom, which 
then further gives rise to the passage of the current. 
On this assumption the detector effect rests upon th 
difference of the work which is necessary for the separ! 
tion of an electron in both materials. This explanar- 
is not new, but it !s certainly supported by these obser + 
tions of Kramer regarding the detector effect of t 
Johnsen-Rahbek relay. H. R. 
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WARSAW CALLING. 


On Sunday last the Polish Prime 
Minister, Count Skrzynski, opened a new 
broadcasting station at Warsaw. 

0000 
WIRELESS AND BUSH FIRES. 

Bush fires in the State forests of 
Western Australia during the recent hot 
season have been curbed to a great extent 
hy the use of wireless communication. 

0000 


WIRELESS VILLAINY. 

“ Aldershot is suffering from an 
epidemic of thefts of bulbs from lamp 
standards, carried out, it is thought, by 
listeners-in in search of cheap power 
ralves.’’—“* Daily Express.” 

The italics are ours. 

oo0oo0oo0o 
FIRST WOMAN PIRATE? 

The doubtful honour of being the first 
woman wireless ‘‘ pirate'’ to be dis- 
covered by the Post Office probably goes 
to Mrs. Jane Phillips, of Shirley, War- 
wickshire, who was fined £1 a few days 
ago by the Henley-in-Arden magistrates 
for working a set without a licence. 


o000 
THE WIRELESS LEAGUE DINNER. 
As already announced, the annual 


dinner of the Wireless League is to be 
held on Friday next, April 23rd, at the 
Royal Automobile Club. 


A large gathering is expected, and 
many well-known personalities in the 
world of wireless will be present. Sir 


Arthur Stanley will preside. 


ao000 


ARCTIC SIGNALS ON 13.1 METRES. 

Readers who, during the next few 
months, succeed in picking up the call 
sign KEGK, on the extremely low wave- 
length of 13.1 metres, will be listening 
to signals from the Arctic expedition led 
by Commander R. E. Byrd, of the U.S. 
Navy. Besides this wavelength the 
station on board the exploration ship 
“Chantier” will also transmit on 20, 
40 and 80. metres. 

Although the number of listeners on 
13.1 metres is likely to be small, at teast 
two receivers will be tuned in to the 
signals. One of these sets is in the 
Naval Research Laboratory (NUF) at 
Bellevue, D.C.; the other is being built 
by the Marine Corps at Quantico, Va. 
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WHERE PHONES ARE SCARCE. 
Ninety-one per cent. of the broadcast 
listeners in Milwaukee make use of loud- 
eakers, according to a trade survey. 
urchased sets are in a majority over the 
home-built variety to the extent of 18 
per cent. 


PICTURE TRANSMISSION BY WIRE- 
LESS. Captain R. H. Ranger, of the 
Radio Corporation of America, is at 
present in this country for the purpose 
of demonstrating the commercial practic- 
ability of transmitting pictures by wire- 
less across the Atlantic. Captain Ranger 
(left) is seen on the roof of Marconi 
ouse planning an aerial system. 


NEUTRODYNE PROGRESS IN U.S.A: 

The popularity of the neutrodyne in 
America may be gauged from the an- 
nouncement that the Freed-Eisemann 
Radio Corporation, which holds a licence 
under the Hazeltine patents and intro- 
duced the neutrodyne to American 
listeners, has just opened a seven-floor 
factory in the heart of New York. 

The Corporation hopes to increase its 
exports to Europe. 
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Events of the Week in Brief Review. 
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SEAMEN DEMAND WIRELESS 


PROTECTION. 

The Australian Seamen’s Unions are 
demanding that wireless be installed on 
all vessels, irrespective of tonnage. 

0000 
RADIO REPARATIONS 

To cover reparations due, the Japanese 
Government has decided to accept 
£4,000,000 from Germany in the form of 
Telefunken wireless apparatus. 

©0000 
DIRECTION FINDING OFF HOLLAND. 

PCMS and PCYM are the call signs of 
two new wireless ‘‘ lighthouses °” estab- 
lished on the Dutch coast at Maasluis.and 
Ymuiden respectively. 

: 0000 
BRAZILIAN WIRELESS DEVELOPMENT. 

The opening of the new wireless station 
at Rio de Janeiro, which takes place 
to-day (Wednesday), inaugurates a new 
service between Brazil and the United 
States, France, Great Britain, Germany 
and Italy. 

ooo0oo0o 
SOVIET WIRELESS EXPANSION. 

Kabul, the capital of Afghanistan, will 
soon be connected with the Soviet chain 
of radio stations, writes an Indian corre- 
spondent. Wireless is being thoroughly 
exploited by the Soviet Government, 
which is constructing several powerful 
stations in Siberia and the Kamchatka. 

0000 

PLAIN SPEAKING IN ABERDEEN. 

The Sheriff of Aberdeen struck just the 
right note in his warning to wireless 
pirates in the ‘' granite city” a few 
days ago. In fining two offenders unde: 
the Wireless Act, the Sheriff said he 
would take good care that those who 
failed to have licences would have to pay 
a great deal more than the cost of the 
licence. Aberdonians are now following 
the more economical course. 

2 90000 
SHORT WAVES FOR INDIAN 
AMATEURS. 

Seventy-nine private individuals at 
present hold transmitting licences in 
India, according to a statement made in 
the Legislative Assembly at Delhi by 
Sir B. N. Mitra. Eight of these 
licences entitle the holders to transmit 
musical programmes. Holders of non- 
commercial licences are now allowed to 
transmit ou 45 metres and below. 
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DX RECORD FOR SOUTH AFRICA. 
South African amateurs are proud of 
the feat performed by a Durban experi- 
menter, Mr. H. W. Heywood (A3E), who 
has succeeded in establishing two-way 
communication with a Californian 
amateur station, U6HM, owned by Mr. 
Clair Foster, of Carnival. A remarkable 
feature of the achievement is the fact 
that signals were exchanged both ways 
round the world. Mr, Heywood’s wave- 
length was 35.5 metres. 
Oo000 
SHORT WAVE EXPERIMENTS IN 
RUSSIA 


Experiments which have recently been 
conducted in the Soviet Laboratory at 
Nishni-Novgorod have resulted in the 
transmission of short wave messages on 
83, 102 and 104 metres to Chile and Porto 
Rico. 

The real object of the tests is to find 
a practicable form of radio communica- 
tion with the remote parts of Russia 
which are not provided with telegraphic 
communication, . 

C000 

WIRELESS GOODS FOR TRACKING 

~ CULPRIT. 


A reward consisting of wireless goods 
‘to the value of two guineas is being 
offered by a Midland - wireless firm, 
Messrs. Mellowtone, of Stourbridge, for 
information leading to the detection of a 
person stated to be making illegal use of 
the firm’s call sign, ZWQ. 

Several reports, one coming from New 
zealand, have been received stating that 
2WQ had been heard on 4 metres. 
Actually 2WQ has been out of action for 
six months! 

QgQ000 
ECHO IN THE STUDIO 

‘To muffle or not to muffle” is the 
question which has prompted some in- 
teresting broadcast studio experiments in 
Berlin. A studio hitherto draped with 
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heavy cloth has been ‘‘ re-clothed ’’ with 
a special kind of wood which, according 
to reports, not only improves the quality 
of received music, but is more agreeable 
to the performers. 

Many listeners in Great Britain are by 
no means Satisfied that the B.B.C. have 
reached finality in the acoustic design of 
studios. 

ooo 
BROADCASTING MORALS, 

In raising the question of morals in 
broadcasting, Cardinal Dubois, 
bishop of Paris, reminds pe 
compilers that the songs and speeches 
they send out reach the ears of small 
children and of a public whose scruples 
of conscience and morality are entitled to 
respect. The worthy Prelate’s admoni- 
tion serves as a reminder that the policy 
of the B.B.C., however much it has been 
criticised, has never been assailed on 
grounds of morality. Not all countries 
enjoy the benefit of a healthy broad- 
casting control such as that obtaining in 
Great Britain. 

oo0oo0o0 


CUP TIE RELAY TO LANCASHIRE. 

During the playing of the Cup-tie 
match at the Stadium on Saturday next, 
many thousands of Lancashire supporters 
who are unable to attend the game will 
be afforded some measure of consolation 
through the arrangements for a land line 
relay which are being carried out by the 
Marconiphone Company in conjunction 
with the Daily Afail. 

Microphones will be placed in the 
Stadium in such positions that they will 
pick up band music and cheers from the 
crowd, while an observer in a svund 
proof cabinet will give a running 
description of the game as it proceeds. 
The signals will be taken through A. and 
B. amplifiers and relayed to Manchester 
and Bolton over Post Office land ‘ines; 
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in the two northern towns eager crowds 
will hear the proeeedmgs on lond- 


speakers. 


WIRELESS ON AMUNDSEN EXPED!- 

TION. Commander F. Gottwaldt, whois 

in charge of the Marconi installation 

board the “ Norge," the airship in which 

Amundsen and his party are proceeding 
to the North Pole. 


DISTANCE AND SIGNAL STRENGTH. 


That wireless signals are stronger 60 
miles from a broadcast transmitter thes 
they are at 300 miles is the conclusim 
arrived at by engineers of the radio de 
partment of the General Electric Com- 
pany, New York. 

For several weeks past thousands oi 
listeners in the United States have beet 
co-operating with- the General Eledin: 
Company by reporting on reception © 
signals on broadcast bands. The aip 
neers do not claim that the conclosioss 
are absolute, and caution that more ni 
haustive investigation may reveal sums 
facts not yet apparent, 

In observing. the variation of sigui 
strength, it was found that the streigi 
of the signal drops off rapidly during 2 
first 300 miles from the station, and tam 
contrary to what might be expected, t 
signal strength actually increases and 5 
apparently a little stronger at 600 miis 
than at 300 miles. Beyond the @0-mir 
point the strength decreases again slowly 
to the limit of the range of the stato 
These distances are not definite value) 
they are averages from a large mumber af 
reception reports, 

A study of the zones in which fade 
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aii occurs shows that it is worst at # 
200 to 500 miles from the station, 
this zone, from 200 to 500 miles, is the 
territory in which there is the 
percentage of rapid-fading reports. Broad- 
cast service is better at 600 miles tban 
at 300 miles from a station because iad 
is less pronounced and the signal 

is slightly greater. 
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PROGRESS AT BODMIN. As is shown by this photograph, taken last week, con- 
structional work on the new beam station at Bodmin is nearly completed. Bodmin 
is the transmitting station for Canada and South Africa. 
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A Review of the Latest Products of the Manufacturers. 


MARCONIPHONE VARIABLE HIGH 
RESISTANCE. 

The demand for a smooth-running high 

_ Value variable resistance has now been 
-met by the production of a new Marconi- 
phone accessory. The resistance material, 
-which is essentially graphite, is carried 
ou an ebonite base and is arranged in the 
form of two raised concentric rings which 


Marconiphome variable hi resistance, 
useful as a mreaction control or for regu- 
lating the -output of an L.F. amplifier. 


are bridged b_y a rotating motal bar carry- 
. iag a pair œf spring mounted graphite 
brushes. 

This accessory is manufactured in two 
_ resistance values, with 500,000 and 40,000 

chms maximum. The former is a useful 

unit for incorporation in L.F. amplifiers 
for providing a volume control by shunt- 
ing the secondary of an L.F. transformer 
. While the damping thus obtained flattens 
» out the transformer curve, producing an 
` improvement in reproduction. The latter 
type, having a low maximum value, is 
intended for use as a reaction control, the 
\ reaction coil being fixed in position with 
regard to the inductance in the grid 
circuit and the damping varied by con- 
necting the resistance across the reaction 
winding. 

Readers will appreciate the need for 
resistances of this type, and being aware 
of the difficulties of construction may be 
in some doubt as to the reliabilty of this 
class of component. It may be said that 
when used as a shunt in either the H.F. 
or L.F. circuit of a receiver that varia- 
tions in resistance value are obtained 
without the slightest noise arising from 
intermittent or microphonic contact 
whilst the specimen submitted was sub- 
jected to continuous rotation without an 
appreciable change in resistance value 
arising. 


D.C. MAINS UNIT. 

The usual method of obtaining suit- 
able plate potentials for operating re 
ceiving sets from D.C. mains consists of 
bridging the supply with a resistance and 
tapping off suitable voltages along it. 

The ‘Tudoradio Co., Ltd., Tudor 
Works, Park Royal, London. N.W.10, 
have designed a simple unit for effeet. 
ing this in which part of the resistance 
consists of a lamp and is combined with 


Tudoradio D.C. mains unit for obtaining 
H.T. potentials for receiver operation from 
direct current supply mains. 


a smoothing circuit between the potentio- 
meter and the output terminals. The 
unit can be relied upon to give good per- 
formance, although it may be pointed 
out that D.C. supply mains in certain 


-but is one 


districts possess a ripple that may be 
difficult to remove. 
oo0oo0oo0 


“ ABSORBOS ” SHOCK ABSORBERS. 


To eliminate the microphonic effect so 
often experienced with receiving sets em- 
ploying dull emitter valves amateurs fre- 
quently have recourse to insert some form 
of shock-absorbing material under the 
feet of the set. 

The use of “Sorbo ” bhlls for provid- 


‘* Absorbos’’ shock absorbing buffer for 
eliminating valve microphonic noises. 


ing a non-microphonic support is a method 
which is not only well known to amateurs 
which is very. effective. 
Stratton and Co., Ltd., Balmoral Works, 
Bromsgrove Street, Birmingham, have 
introduced a form of screw-on foot in 
which a “ Sorbo” india-rubber cushion 
carried in a metal rim can be easily 
attached to the receiving instrument. 

The metal mount is attached with a 
centre screw and the indiarubber cushion 
which is exceedingly pliable, is inserted 
by being compressed and then being al- 
lowed to expand on to the metal rim. 
The rubber cushion is nearly one inch in 
radius, giving ample support to a heavy 
set, and is entirely effective in preventing 
the transference of microphonic vibrations 
between the table and the set. 

These shock absorbing buffers are sup- 
plied in sets of four. 

ooO00 


COSMOS RHEOSTAT. 


A departure from the usual form of 
filament resistance is to be found in the 
Cosmos rheostat, a product of Metro- 
Vick Supplies, Ltd., 4, Central Buildings, 
Westminster, London, S.W.1. 

This rheostat incorporates two wind. 
ings, so that it can be nsed with any type 
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of bright or dull emitter valve, the wind- 
ings having resistance values of 18 and 
2ohms. The resistance wire is carried on 
a fibre strip and is much wider than the 
formers usually employed for carrying 
rheostat windings. A greater length of 
wire is consequently accommodated: and 
- as a result a moderately heavy gauge can 
be employed to give the required resist- 
ance value, having the advantages of 
liberal current carrying capacity and 
mechanical durability under the rubbing 
action of the sliding contact. A strip of 
spring forms the coutact, and in shape is 


Two-range Cosmos rheostat. 


an improvement on the usual form, inas- 
much as it is supported at both ends so 
that a hard contact is obtained which 
cannot be forced out of position so as to 
require readjustment of the tension. 

The body of the rheostat is of white 
glazed porcelain with a bush passing 
through the ‘centre to provide one-hole 
fixing. The knob, which measures onl 
about jin. across, is turned and polished, 


having a neat and well-finished appear- - 


The scale is of aluminium with 
printed lettering on a black 
Substantial knurled terminals 


ance. 
cleanly 
ground. 
are fitted. 
9a000 


THE DIALITE INSTRUMENT LAMP. 

Adequate illumination of the instru- 
ment dials is essential for obtaining 
critical settings. A small lamp fitting is 
obtainable from A. F. Bulgin & Co., 9-11, 
Cursitor Street, Chancery Lane, London, 
E.C.4, designed for panel mounting and 
fitted with a plated metal shade so as to 
concentrate the light obtainable from a 
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Dialite panel jamp for illuminating 
instrument scales i 


small screw-in lamp on to a condenser or 
other instrument scale. 

Marketed under the name of Dialite, 
this attachment is secured by means of 
one-hole fixing, and the shade is carried 
under a knurled metal ring. | 

This useful component gives a very at- 
tractive appearance to an instrument 
panel, and the small lamp required is, of 
course, operated from the L.T. supply. 
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HOBBIES CABINETS. 


Cabinet making is undoubtedly the 


e most difficult job which the amateur en- 


counters in the making-up of receiving 
sets. It is by no means easy to plane up 
rough boards, and many amateurs adopt 


Hobbies American-type cabinet, which is 
assembled and finished from pieces of 
wood supplied accurately machined to size. 


. the practice of purchasing wood accur- 


ately planed to the required thickness. 
Even with planed boards cabinet-making 
is not easy owing to the difficulty of 
finishing the ends and edges perfectly 
square. 

A great deal of trouble can be saved 
by adopting the ‘‘ ready to make ” wire- 
less cabinets marketed by Hobbies, Ltd., 
which comprise all the necessary pieces of 
wood accurately machined to size and 
ready for fitting up. In design the cabi- 
nets follow American practice, with ver- 
tical front panel and divided, hinged top, 
Zin. mahogany boards being employed. 

The stock sizes are 16in. x 8in. x 8in. 
deep, 12in.x6in.x6in. deep and Qin. x 
6in.x6in deep. — 

ooo0oo 


SWITCH SPADE TERMINAL. 


The provision of a switch in the stem 
of a spade terminal is a useful feature 
to be found in the Sirrel connector, 
manufactured by C. W. Garrett, 318, Sen- 
tinel House, Southampton Row, London, 
W.C.1. 

The stem is of ebonite and is pierced 
through the centre with a hole into which 
is fitted a small bar composed half of 


The Sirrel spade terminal incorporates 
a simple form of break switch. 


ebonite and half of metal. The bar makes 
contact with spring-operated surfaces on 
either side of the hole, and the circuit 
's completed when the hole is bridged by 
the metal end of the bar. 
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The spade connector is of heavy en- 
struction, and the screw top is of a good 
design providing easy and reliable con- 
tact with a stranded flexible lead. 


S.L.F. DIAL. 

Among the American 
handled by the Rothermeł Radio Cor- 
poration of Great Britain, Ltd., 242, 
Maddox Street, Regent Street, London, 
W.1, is a geared dial possessing unusual 
features. 
It is essentially intended ‘for convert- 
ing a condenser having plates of the 
straight line wavelength type to fancticu 
as a straight line frequency condenser in 


components 


Geared dial for obtaining straight line 


frequency tuning with condensers haying 
plates of the square law type. 


so far as that the dial settings bear a 
simple direct relationship to frequency. 
By means of an auxiliary knob operating 
on a pinion and toothed segment a reduc- 
tion ratio is obtained for giving critical 
control of tuning, yet the drive to the 
central shaft is- not a direct one and is 
applied through a pin travelling in a slct 
so that the rotation is not uniform for 
any given propulsion by the pinion and 
segment, The movement is of durable con- 
struction, the brass plates being substan- 
tial in thickness and the guide pin, which 
is of hardened steel, is made a good fit 
in the slot. 

The dull silver finish gives a good 


appearance, and the graduations are 
chemically engraved. 
0000 


NEW COIL MOUNT. 
An improved form of coil mount is ct- 
tainable from the Reflex Radio Co., 45, 
Stamford Hill, London, N.16, and con- 


A new coil mount of moulded Bakelite. 


sists of a clean Bakelite moulding with 
detachable pin. 
In appearance this coil holder 1s an 
advancement on the earlier types consist: 
ing of a machined and drilled ebonite 
block. The two sockets are fitted with 
brass liners and connection is made by 
means of a pair of recessed screws. 
Capacity between the pins is reduced 
by an air gap between the sockets. 
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NE is often inclined to wonder how important a 
part is played by the necessity for the use of bat- 
teries and accumulators in limiting the use and 


popularity of valve receivers. Probably if from the time 
that broadcasting started in this country it had been pos- 
sible to dispense altogether with H.T. batteries and 
accumulators, then loud-speaker sets would to-day have 
heen in far more general use and the crystal receiver 
would be almost a rarity. But perhaps the very fact 
that those who have used valve receivers have learnt that 
the associated batteries can be something more than a 
trial at times only adds to the interest attaching to 
receivers designed to operate from electric light mains 
where one is fortunate enough to have the electric supply 
in the home. 


Progress in Mains Receiver Design. 


During the last couple of years a good deal of pro- 
gress has been made in the direction of eliminating bat- 
teries where electric supply is available, and many experi- 
menters have had such a system in use for a long while 
past. It is comparatively recently. however, that sets 
have appeared on the market embodying the necessary 
equipment to provide L.T. and H.T. current from the 
mains. 

An interesting little set operating from direct current 
mains has lately been produced by Messrs. Gambrell 
Bros., Ltd., and is called the ‘‘ Baby Grand.’’ This is 
a two-valve set, consisting of a detector valve with reaction 
and one stage of low-frequency amplification. By inter- 
change of coils long-wave stations can be received as well 
as the ordinary broadcast band at suitable ranges. 

The valves used are 60 milliampere types, viz., the 
B.T.H., “ B.5,” and ‘‘ B.7,” the latter being used, of 
course, for the low-frequency stage. The iflus- 
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The Gambrell Baby Grand. 


trations serve to show the compactness of the set 
and the arrangement of the components. Photo- 
graphed in use with an Amplion ‘‘ Radiolux,” 
one obtains a good idea of the comparative size. 


The Mains Unit. 


The photograph taken of the instrument with 
, the lid open shows the resistance unit for drop- 
ping the potential of the mains to the required values. 
Terminals are provided. as shown, on the left of the 


m prune a 


View of the receiver with the lid open. The resistance unit can 
be seen in the lid. 
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A New Mains Receiver.— 

resistance unit in the lid, so that connection can be made 
to suit the voltage of the mains with which the receiver 
is to be used. The smoothing unit, consisting of con- 
densers and a choke, is incorporated in the box behind 
the valves, and, as a precaution, a fixed condenser is 
inserted both in -the aerial and earth leads. The mains 


connection is made into an ordinary lamp-holder, and — 


the aerial, earth and loud-speaker connections are made 
to terminals at the back of the set in the usual way. 
The valve filament circuits are arranged so that no 
adjustable filament resistance is required, the correct 
resistance value having been chosen, and the two valves 
operate in series, thus effecting an economy in current 
consumption, the required drop in mains voltage being 
less. 
Results of Test. 

Using this set at some little distance from London, 
ample volume was obtained both from 21.0 and Daventry 
with a standard aerial. Jondon could also be received 
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with a small indoor aerial with adequate loud-speaker 
volume up to distances of 3 to 5 miles, but this does not 
indicate the limit of range. 

For those with direct current lighting supply who want 
a simple broadcast receiver without the trouble of bat- 
teries, the set can be thoroughly recommended. There 
is, whilst the set is in operation, a trace of commutator 
ripple still present, which varies in intensity, depending 
on the conditions at the power supply station ; but when 
the transmission is actually in progress this hum is not 
noticeable. The presence of a very slight trace of hum 
when no broadcasting is on is, perhaps, an advantage 
rather than an objection because it indicates that the set 
is switched on, and because of the simplicity of the 
arrangement it might be very easy to leave the set running 
in the absence of some such indication that the valves 
were in use. We think, however, that there js still 
room for some improvement in the smoothing unit, and 
no doubt the designers will take this into consideration 
in future editions. 
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AMATEUR STATION 2JB. 


ITUATED in North-west Lon- 

| don, this station is frequently to 
be heard on short wavelengths with 
an input power between 3 and 6 
watts. | 

The transmitter, which employs 
the well-known loose-coupled Hartley 
circuit, is shown at the right-hand 
side of the photograph. An L.S.5 
valve is used as an oscillator, and 
modulation is effected by the much- 
maligned grid system, an ordinary 
receiving valve being connected across 
the grid circuit for this purpose, with 
its plate joined to the grid of the 
_ oscillator. While it is probable that 
this system would be unsatisfactory 
on higher powers, complete success 
has been achieved on powers of 3 to 
6 watts. For Morse transmission the 
filament of the modulator is merely 


switched off. Power is obtained 
from the 240-volt D.C. lighting 
mains. 


On the receiving side several sets 
are used. The receiver shown on 
the left of the table is a replica of 
that described by Mr. W. James in 
the December 23rd, 1925, issue of 
this journal. Tts flexibility is extra- 
ordinary, and Australian signals 


been obtained. 
wavelength of 


The low-power expcrimental station 2JB 
operated at Brondesbury by Mr. John C. 
ird. 


and some inteiesting results have 
For instance, on a 
189 
greatest distance from which a re- 


ception at R6 to R3, with excellent 
quality, has heen reported by an 
amateur at Cologne. 
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TRADE NOTES. 


Condenser Truths. 


“ A radio receiver can be no better than 
its variable condensers,’ is one of the 
axioms laid down in an informative little 
book entitled: “ The Truth about Vari- 
able Condensers,” which has been pro 
duced by the General Radio Company. of 
Cambridge, Masssachusetts. This publi- 
cation, which is admirably illustrated, dée- 
scribes a wide range of instruments now 
finding a market in this country. The 
company’s British representative, from 
whom copies of the booklet may he ob- 
tained, is Claude Lyons, 76, Qld Hall 
Street, Liverpool. 

o000 
Wireless in the West. 

A large factory, solely for the manufac- 
ture of wireless sets and components. !5 
in course of construction at Bedminster. 
Bristol, by Automobile Accessories (Bris- 
tol), Ltd. A separate factory wil] devote 
its efforts to the manufacture of cabinets, 
accumulator cases, crates, and all types of 
woodwork used by the radio trade. The 
company hopes that both factories will 
be in full swing by the end of this month. 

Oo000 


The Social Side. 


metres the 


have been received when using a few 
feet of wire across the room as an 
aerial. 

Some experiments have been con- 
ducted with the object of finding the 
optimum wavelength for long-dis- 
tance communication with low power, 

A 30 


port was received was Cambridge. 
On descending to go metres, reports 
came in from France, Belgium, and 
Holland, while the longest distance 
previously obtained was trebled by 
using the 45-metre wave. , 

When transmitting telephony, re- 


More than seventy members and friends 
of the staff of Messrs. L. McMichael. Ltd.. 
were entertained at a successful dance 
held recently at the Royal Hotel, Slough. 
The staff were happy to have among them 
Mr. Leslie McMichael, managing director, 
Miss McMichael, and Mr. B. Hesketh, 
B.Sc., director and works manager. 
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10.—Detection of High-Frequency Oscillations. 


By S. O. PEARSON, B.Sc., A.M.I.E.E. 


N this series we are chiefly concerned with the recep- 
tion of radiotelephony, and the action of a detector 
is considered from this point of view. The energy 

of sound is conveyed to the drum of the ear by waves 
af compression and rarefaction of the surrounding atmo- 
sphere, a given pitch of sound being produced by some 
definite frequency of vibration. The band of frequencies 
‘representing audible sound is more or less limited, the 
upper and lower limits not being quite the same for all 
individuals ; but, in general, the audible band of fre- 
quencies ranges from about 25 cycles per second to an 
upper limit of about 10,000 cycles per second. How- 
ever, the range of frequencies chiefly used in ordinary 
telephony is only from about 100 to 3,000 cycles per 
second. Frequencies of currents, etc., within the audible 
limits are referred to as audio-frequency or low-frequency 
(L.F.) currents to distinguish them from the higher fre- 
quencies used for wireless communication. 

The actual wave shapes of sound vibrations are usually 
of very complex form, but it can be shown that any 
alternating wave, however complex in shape, can be re- 
solved into a number of pure sine waves whose sum will 
sive the wave-shape in question. The principal sine wave 
obtained in this manner, 
which has the same frequency 
as the original wave, is called , 
the fundamental wave, and the a) 
remaining sine waves, whose 
frequencies are all exact mul- 
tiples of the fundamental fre- 
quency, are called harmonics, 
or, in the case of sound, over- 
tones. In the case of a sound 
wave the pitch is determined by 
the frequency of the funda- 


by the number of harmonics 
present and by their ampli- 
tudes relative to that of the 
fundamental. 


Transmission Frequencies. Fig. 


In transmitting speech and 
music by wireless, the sound vibrations have to be con- 
verted .into electrical variations of corresponding wave- 
shape and transmitted through space to the receiving 
apparatus, there to be reconverted into sound waves of 
as nearly as possible the same shape as the original ones 
which actuated the microphone at the transmitting 
station. Now, since the energy radiated per second by 
a transmitting aerial is proportional to the square of the 
frequency or inversely proportional to the square of the 
wavelength, it is necessary to employ frequencies which 
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1.—High-frequency oscillations modulated by an 
audio-frequency vibration in telephony transmission. 


are far higher than any of those within the audible range 
in order to obtain efficient transmission. Thus, in order 
to convey the frequencies of speech and music, a high- 
frequency oscillation or wave must be used to act as a 
carrier, the high-frequency wave being for this reason 
called the carrier wave. 


Modulation. 


At the transmitting station the speech frequencies are 
superimposed on the high-frequency oscillation, that is 
to say, the audio-frequency currents from the microphone 
are caused to vary the amplitude of the high-frequency 
oscillations in the aerial circuit in accordance with the 
waveshape of the sound vibrations. A high-frequency 
oscillation which has its amplitude regulated in this 
manner is said to be modulated, and the corresponding 
wave transmitted is called a modulated wave. The prin- 
ciple involved will be clearly seen from the diagrams of 
Fig. 1, where the upper curve is a low-frequency 
‘ wave,” and the lower curve a high-frequency oscilla- 
tion modulated in accordance with the variations of the 
upper curve. Note that the contour of the peak values 
of the high-frequency oscillations is exactly the same 
shape as the wave form of the 
low-frequency curve. The first 
part of the lower curve repre- 
sents the pure carrier wave 
when not being modulated. It 
will be seen from the diagram 
that at no time must the ampli- 
tude of the low-frequency wave 
be greater than or even equal to 
the amplitude of the carrier 
wave, otherwise the wave form 
will not be maintained, and 
the high-frequency oscillations 
would cease altogether during 
any intervals when these con- 
ditions existed. In fact, in 
practice the amplitude of the 
low-frequency wave must be 
quite a small percentage of 
that of the carrier wave if true 
proportionality is to be maintained, that is to say, the 
percentage modulation must not be too great. Another 
reason for this will be seen below in connection with the 
detector. 

The longest waves used for radio communication are 
about 25,000 metres, corresponding to an oscillation fre- 
quency of 12,000 cycles per second, or 12 kilocycles. 
The band of wavelengths chiefly used for broadcasting 
purposes in this country lies between 300 and 500 metres, 
corresponding to a band of. frequencies between 1,000,000 
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Wireless Circuits in Theory and Practice: ` tude of the high-frequency oscillating voltage across I.C. 
and 600,000 cycles per second, #.¢., between 1,000 and The necessary conditions can be obtained by connectinz 
600 kilocycles, the only broadcasting station at present in series with the telephones some device which will cut 
operating outside this band being Daventry. It should off completely all the negative half-waves of the current. 
be noted that all of these frequencies are a long way allowing the positive hait-waves to pass. 


abov ighest audible frequency. 
above the highest audible frequency The Use of a Rectifier. 
Separating the Leg ty S from the Carrier An arrangement allowing current to pass freely in one 
AVE ATTIC MECCA CE direction but not in the opposite direction, is said to 


The modulated high-frequency oscillations are picked possess unilateral conduc- 
up by the receiving aerial, and in order that the tele- tivity and is called a recti- 


phone or loud-speaker con- fier. A perfect rectifier 
ee nected to the receiving ap- would be one which allowed 
AD paratus shall reproduce the no current whatever to 
sounds actuating the trans- pass in one direction and 2 
mitting microphone it is offered a constant resist- & 
necessary that the current in ance to currents in the 2 
the telephones shall have as other direction. If a 
nearly as possible the same curve is plotted showing 
; wave-shape as the current the relation between the 
Fig. 2.—Plain aerial circuit in the transmitting micro- voltage ‘apphed in either 
With apc cyan one phone. This means that at direction across a perfect 
oading inductance and the receiver the low-fre- rectifier and the current ~ 
l quency component has to be passed by it a straight line E.M. F 


separated from the carrier wave again, and this is the curve is obtained, as shown pig. 4.—Characteristic curve af 
+i r a stin S : ; ; tei. a perfect rectifier. The current 
function of the detector. The aerial and receiving cir- in Fig. 4, for all positive ope nin e ke Ie 
cuits are tuned to the frequency of the carrier wave, and ` voltages, there being no cur- tive Sapen and no current 
the resulting modulated high-frequency voltage built up rent at all for all negative P flows for negative voltages. 
across some part of the circuit is caused to operate the voltages. In practice a perfect rectifier has not yet been 


receiver. As a simple case we shall consider a płain found, but there are a'number of devices which offer a 


aerial circuit with parallel much lower resistance to currents passed one 
tuning as shown in Fig. 2. way through them than to currents passed in 
Suppose that for a given short the opposite direction. Chief 
interval the modulated wave fl M A| (iI MODULATE? among these is the crystal 
being received is the same as detector. 


ductance and condenser will Let us first consider what 


obey the same law, and the happens when a perfect recti- 
curve is reproduced in Fig. fer is connected in series with 


that shown in Fig. 1. The ol Ly, "A 
voltage built up across the in- | | ll ji f 4 i l ! | The Mean Telephone Current. 


3(a). Naw if we connected a the telephones, the pair then 
pair of telephones across the being connected across the 
condenser practically no tuning inductance and en- 
current would flow through denser of Fig. 2. Suppose 
these telephones, because the that all the negative half-waves 
impedance offered to currents RECTIFIED of the current are completely 

WAVES 
at the frequency of the carrier Ih IN suppressed and that the posi- 
wave would be very great in- (b) L d Tiie mean tive half-waves are allowed to 
deed. But even 1f some current pass freely. Fhe resulting 
did flow, no sounds would be current through the rectifier 
produced in the telephones! and telephones would then he 
Referring to the upper curve of as shown at (b) in Fig. 3. 
Fig. 3, it will be seen that oie., it would be a pulsating 
although the amplitude of the a e current but adien 
voltage across 5 circuit is (c) Thus the mean value of the 
varying at an audio-frequency, current flowing through the 
its mean value ts nay ger, eR AraC eE An Owing ther ect tea OCA PANET mest ae: rectifier and selephone: wil 


being quite independent of the modulation. Thus the will be proportional to the amplitude of the high- 
average value of the current through the telephone will frequency oscillations, and the mean value of the current 
not he in any way affected by the modulation, with the through the telephone will have the same wave-shape as 
result that no audible sound will be produced. ‘What is the contour of the modulated high-frequency wave- 
necessary is that the mean value of the current through Curve (c) shows the mean value of the telephone current 
the telephones shall varv in accordance with the ampli- measured over intervals smal] compared with the time 
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of one cycle of the audio-frequency wave and at least as 
great as the time of one cycle of the carrier wave. For 
transmission on a wavelength of 300 metres the carrier 
wave has a frequency of a million cycles per second, 
and when this is being modulated by a low-frequency 
wave of, say, 800 cycles per second, we see that there 
are 1,250 high-frequency oscillations during each single 
cycle of the low-frequency current. As a telephone 
offers a very high impedance to these high-frequency 
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typical curves are given in Fig. 5. Considering the 
Perikon detector whose static characteristic curve is 
shown at (a) it will be noted that some current is allowed 
to flow even when the applied voltage is negative and 
that the bend in the curve is not a sharp corner but 
rounded off. The sharper the bend and the smaller the 
amount of negative current allowed to pass the better 
will be the action of the crystal as a rectifier. The fact 
that some negative current flows means that only partial 
rectification will take place, and, due to the gradual 


currents it is necessary to shunt it with a small condenser j 
which wìll offer a fairly low reactance path for the high- 
frequency alternating component, and at the same time 
offer a high impedance to tbe audio-frequency currents 


APP 
so that these are made to pass through the telephone. VOLTAGE 
Tt should be pointed out here that the mean value of 
the current through the telephone has a value very much 
less than the amplitude of the half-waves of current 
which the rectifier allows to pass; it was shown in a 
previous section that the mean value of a half-wave was 
0.637 of the amplitude for sine waves. In the arrange- 
ment under consideration only the alternate half-waves RECTIFIED 
are present, and therefore the telephone current during CURRENT 
anv short interval of time will be equal to only 0.318 
of the amplitude of the high-frequency pulsations during 
that time. 
The Crystal Detector. RECTIFIED 
CURRENT 


The simplest rectifier for receiving purposes is the 
crystal detector, which employs the peculiar property of 
the contact between two crystals of different materials, 
or between a crystal and a metal, of possessing unilateral 
conductivity to a marked degree. But no combination 
discovered as yet provides a perfect rectifier, that is to 
say, no crystal arrangement will completely cut off the 
negative half-waves of a high-frequency oscillation, the 
action being merely to allow much more current to flow 
in one direction than in the other when an alternating 
voltage is applied across it, and further, the mean value 
of the currené allowed to pass is not directly propor- 


Fig. 6.—Comparison between the rectified current (b) in a perfect 
rectifier and (c) in a crystal detector. l 
bend in the curve, the ratio of mean rectified current to 
the amplitude of the applied voltage will begin to fall 
off rapidly as the voltage becomes smaller and approaches 
Zero. 

The curves of Fig. 6 are given to show the effects of 
an imperfect rectifier, such as the Perikon detector, as 
compared with the perfect or ideal conditions. The 
upper curve (a) represents the high-frequency voltage 
applied to the rectifier; the second curve (b) gives the 
rectified current which would 
be obtained from a perfect 
rectifier with a characteristic 
curve like that shown in 
Fig. 4. and the lower curve 
represents the rectified cur- 
rent obtained from the 
crystal rectifier. Tt will be 
noted that the mean value 
of the current passed by the 
crystal is very much below 
that given by the ideal 
rectifier, and that the cur- 
rent impulses are no longer sine shaped _ half-waves. 
This point will be referred to again in connection with 
the distortion which it may produce when receiving 
speech and music under certain conditions. 

Referring again to the curves of Fig. 5, it is important 
to notice that for the Perikon detector the bend in the 
curve occurs just at the point where the voltage is zero, 
whereas for the carborundum detector the bend in the 
curve occurs where the voltage is +0.7 volt. This means 
that for the Perikon detector rectification would com- 
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Fig. 7.—Circuit diagram showing 

the use of a potentiometer to ad- 

just the steady voltage applied to 
a crystal detector. 


(a) (b) 


Pig. 5.—Characteristic curves of typical crystals. (a 
bornite or Perikon detector and (b) jor atiek aie: detector. 


Zincite- 


tonal to the applied voltage; in fact, it is nearly pro- 
portional to the square of the applied voltage for small 
values of' voltage. 

The characteristic curves showing the relation between 
the steady voltage applied across the detector and the | 
current are different for different combinations, and two 
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mence for very small values of applied voltage, whereas 
for the carborundum no rectification would take place at 
all until the amplitude of the applied voltage had reached 
at least 0.7 volt. To overcome this difficulty. which 
arises when using carborundum crystals and certain 
other types of crystal, a steady voltage must be applied 
to the crystal from a local battery in order to operate 
at the bend in the characteristic curve. For the car- 
borundum crystal whose curve is given the applied 
voltage would have to be 0.7. This is easily effected by 
using a couple of cells across which is connected a 
potentiometer having a fairly high resistance, the com- 


AN 


‘HE photographs show a small transmitting valve 
which had ‘‘ burnt out ’’ while taking static charac- 
teristic curves. The valve was being badly overrun—120 
watts were being dissipated at the 
plate instead of the normal 507—when 
there was a flash, and the filament 
had gone. An inwardly directed hole 


was apparent in the glass, which can be seen in the 
photograph. The top of the valve was removed exposing 
the cylindrical plate, and it was seen that two holes 
opposite each other had been melted in the plate and 
that the hole in the glass was opposite one of these 
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bination being: connected in the circuit as shown in 
Fig. 7. With this arrangement the voltage applied to 
the crystal can be varied over a range from minus to 
plus the voltage of one of the cells, and it is particularly 


` useful where it is required to interchange crystals. 


[In the next instalment some actual measurements will 
be given on the characteristics of crystals, including 
dynamic measurements. From the results it will be 


shown how the percentage modulation of the carrier wave 


affects the quality of the reproduction. The various 
methods of connecting crystal detectors in the circuits 
will be given, and the damping effects, etc., on the tuned 
circuits discussed. ] 


INTERESTING VALVE FAILURE. 


When a valve burns out it is always interesting to 
investigate the cause, and much more so if it is a trans- 
mitting valve, which is, of course, an expensive item as 
Probably more than one 
theory could be advanced as to the exact cause of the 
initial stage of the effect which produced the breakdown 
in this particular instance, but, in all probability, the 
sequence of events in the 
of the valve was as follows :—The bombard- 
ment of the plate by the electrons from the fila- 
ment became so intensive that the plate was 
melted. The electrons now rushed right through 
the holes so made in the plate, and bombarded 
the glass. The glass be- 
came melted in its turn, 
and the air rushed in 
through the soft glass. 
thus destroying the 
vacuum, Finally, the 
tun,sten filament burnt 
out in the air. 

It would be interesting 
to know whether readers 
have had gjmilar experi- 
ences or whether this is a 
somewhat unique instance. 
Of course, it is fairly well known that intense emission 
can take place with a coated filament where the coating 
has been uneven and the proportion of thorium in any 
spot on the coating is unusually high, but this is a 
defect in manufacture which would probably seldom occur 


burning out . 


holes. Opposite the other hole the glass was blackened. 


The Formo Co., Ltd. (Crown Works, 
Cricklewood Lane, N.W.2). Shrouded 
L.F. Transformer. Choke-capacity coup- 
ling unit; Variable Condensers; Low-loss 
Couplers and Heterodyne Oscillators. 


General Electric Co., Ltd. (Magnet 
House, Kingsway, W.C.2). Folder 
B.C. 3991, describing and illustrating 


“ Gecophone ’’ wireless components and 
accessories, including the low-loss slow- 
motion variable condenser, universal fila- 
ment rheostat, anode resistance unit, etc., 
and Leatlet No. 4064, with specification 
and price of D.C. charging resistance for 
H.T. accumulators. 

The Marconiphone Co., Ltd. (210-212, 
Tottenham Court Road, W.1). Leaflets 
with particulars and prices of Stirling 
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Non-Pong Valve Holders, 
Variable Condensers, 
Loud-speakers. 

Igranic Electric Co., Ltd. (147, Queen 
Victoria Strect, E.C.). Catalogue No. 
6213, of Radio Accessories, including 
Tuning Coils, Variometers, Transformers, 
Condensers, Switches and  Rheostats; 
also their Multi-cireuit Folder of pic- 
torial and theoretical circuits. 

Marconi’s Wireless ‘Telegraph Co., 
Ltd. (Marconi House, Strand, W.C.2). 


Square-Law 
Headphones and 


in modern valve manufacture. 


E. M. 


Leaflet No. 1053, illustrating and describ 
ing their extra-selective Receiver, Type 
R.G.6A, and Leaflet No. 1054, giving par- 
ticulars of the wireless ‘‘ Call’’ appara- 
tus, Type C.G.3, suitable for either 
loud-speaker or electric bell. 

Spencers (Scotland), Ltd.. (119, George 
Street, Edinburgh). Catalogue of Wireless 
Receivers, Valves, and all kind of 
accessories. - 

Midland Radiotelephone Manufacturers, 
Ltd. (Brettall Lane Works, Stourbridge). 
Catalogue of “Mellowtone’’ Receiving 
Sets and Components. ing? 

The Radio Devices Co. (Newdigate 
Street, Nottingham). “ Devicon ” Low- 
Loss and Standard Condensers, Switch 
Coil-Plug and On-and-off Plug Switches. 


_—_ 
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Relaying America. 

The Keston station has been getting 
some particularly good quality reception 
from the Schenectady station (WGY) on 
32 metres during the past ten days, the 
week-end period, April 10-12, being ex- 
ceptionally encouraging from the point of 
view of experiments. As listeners will 


‘ readily understand, however, it is not pos- 


sible to interrupt the ordinary 2LO pro- 
grammes and substitute the American 
transmissions, even when the quality of 
the latter is considered satisfactory 
enough for relaying; but no doubt the 
time i8 approaching when British pro- 
grammes will be so arranged that inter- 
national broadcasts can be sandwiched in 
at odd times, as a prelude to the period 
when reception becomes so reliable that 
American programmes can be announced 
definitely beforehand. 
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An Eight-vałve “Super Het.” 

It is unfortunate for British listeners 
that the introduction of summer-time in 
this country will debar them from hear- 
ing, at a reasonable hour, further relays 
of American programmes of the excellent 
quality of that which was broadcast by 
Schenectady (WGY) on Tuesday of last 
week, The engineers at Keston had been 
experimenting to good purpose. They 
had installed a new eight-valve set con- 
structed on the super-het. principle, and 
had brought a ‘‘ broomstick ” aerial into 
use. This aerial was only four feet 
from the ground and 300 yards long; and 
the quality of reception proved that Capt. 
West and his assistants are evidently 
working along the right lines. Listeners 
heard for themselves the music played by 
the Porter E. Potts orchestra at the Hotel 
Van Curler, Schenectady, and there is 
therefore little need to do more here then 
draw attention to its superior quality, 
both as regards melody and rhythm, when 
compared with the stuff put on the ether 
hy some British dance bands. 
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Writing tor the Microphone. 

| understand that an eminent composer 
and an equally famous author and poet 
are being approached by the broadcasting 
officials with the object of inducing them 
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to co-operate in preparing specially for 
broadcast performance a new opera, song 
cycle, or similar work in which their bril- 
liant , talents may be adapted for the 
medium which neither has vet tonched. 
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Problems to Solve. 


In music of a complex nature, the in- 
tentions of the great composers can never, 
perhaps, be reproduced. This is due to 
a large extent to the fact that none of the 
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BRISBANE CALLING. In external ap- 
arance, the new Queensland broadcast- 
ng station at Brisbane (4QG) has points 
of resembiance with 2LO, London. The 
station transmits on 385 metres. 


old masters contemplated the use of such 
a medium as radio for the interpretation 
of their works. Experience has shown 
that while melody, rhythm, and musical 
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Savoy Hill Topicalities : By Our Special Correspondent. 


form can be conveyed without flaw, cer- 
tain elements in existing musical composi- 
tions are lacking from -a broadcast per- 
formance, and it is becoming evident that 
there is a new field fur musical composi- 
tions specially written to convey a fully 
satisfactory reproduction of the author’s 
ideas. Some of the great living composers 
realise this, and will, it is hoped, set 
themselves to overcome the problem. 
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Too Many Characters. 


A listener writes to me pointing out 
that a certain confusion is sometimes 
caused in following a radio play by a 
rather bewildering number of persons ap- 
pearing in the cast. He pleads for some 
simplification of his task of identifying 
each separate character as he or she 
speaks, I think that what my corre- 
spondent has in mind is the facihty with 
which Mr. R. A. Roberts assumes all the 
characters in his ‘* Dick Turpin "’ sketch; 
Mr. Percy Edgar, the Birmingham station 
director, does precisely the same thing in 
his Protean interludes. It would be. per- 
haps, a useful development of the radio 
drama if the B.B.C. could broadcast some 
one-act plays in which all the characters 
were assumed by one individual, or at all 
events, by very few artists. Not everv- 
one, c course, can emulate the bountiful 
personality of a Bernard Shaw, that would 
enable them to talk in four voices and 
sing a song as he did in his reading of 
‘© Q’Flaherty, V.C.” ; but the call of the 
microphone is insistent for personality in 
each individual character broadcast, and 
the artist who can introduce the distinc- 
tive note will make a name for himself. 


0000 


Anzac Day. 

Next Sunday, April 25th, is Anzac 
Dav, and in commemoration General Sir 
Tan Hamilton will broadcast a brief de- 
scription of the landing at Gallipoli in 
1915. 


ocoo 


The Pilgrims Society. 

The Pilgrims Society are giving a 
dinner to the Earl of Reading on Wed- 
nesday next (April 28th) on his retire- 
ment from the office of Viceroy of India. 
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where his work for the Empire has been 
signally successful. At 9.30 p.m. on the 
day named, listeners will hear the toast of 
Lord Reading’s health, proposed by Lord 
Birkenhead, Secretary for India, and the 
ex-Viceroy’s reply. í 

oo9o0ọ0 


Broadcasting from Theatres. 

When the B.B.C. entered into an agree- 

ent with the theatrical interest for 
roadcasting from the stage, the number 
of excerpts from stage performances was 
limited to twenty-six per annum. This 
was to be the maximum, and it was not 
contemplated that the full number would 
necessarily be reached. As things have 
turned out, Savey Hill is pretty well up 
to schedule; for since the agreement came 
into force in June, 1925, eighteen stage 
broadcasts have taken place, and the 
negotiations for two more are practically 
complete. 

ooo 


The List. 

The full list of such broadcasts ig now 
as follows :—June 23rd, ‘‘ The Beggar's 
Opera’’; 25th, “* Tell Me More”; July 
31st, “ Charlot’s Revue ’’; August 14th, 
“ By the Way °’; September 10th, ‘‘ Co- 
Optimists’; October 16th, ‘* Dear Little 
Billy’; 31st, ‘‘ Tess of the D’Urber- 
villes”; November 14th. ‘‘ Co-Optim- 
ists’’; 25th, “ Tell Me More”; Decem- 
ber llth, ‘‘ Lionel and Clarissa °; 11th, 
Press Fund Charity Matinee, Lyceum 
Theatre; January 1st, ‘‘ Bluebell in Fairy- 
land’; 15th, “Mercenary Mary ” ; 
February 13th. ‘The Ghost Train”; 
26th, “ Henry VHI.” ; March 12th, * No, 
No, Nanette”; 26th, “ The Student 
Prince” ; April %h, “ Wildflower.” 


ooo0oo 


B.B.C. ang the Managers. , 

Although managers are entitled to decline 
to broadcast, and the B.B.C. may simi- 
larly decline any excerpts offered to them, 
there have been no cases of friction; the 
only occasions on which broadcasts fell 
through being the proposed transmission 
of ‘ Betty in Mayfair” from the Adel- 
phi Theatre owing to the action of the 
Musicians’ Union, and that of ‘‘ The Blue 
Kitten ”’ from the Gaiety Theatre,* where 
it was discovered that difficulty would 
arise owing to the fact that the consent of 
several persons in this country and abroad 
would first have been necessary. 
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_ Abandon Hope—! 

After their 2LO broadcast on April 
21st, John Henry and Blossom will not be 
heard again from the broadcasting studio 
for some time to come, as they are about 
to begin their summer season of seaside 
performances. Broadcasting’s loss will 
thus be Ramsgate’s gain, but it is desir- 
able that J.H. should be given a period 
of respite from broadcasting. The pre- 
mier of laughter-makers to the B.B.C., 
as he has been called, counts his tirst 
appearance before the microphone as cre 
of the worst moments of his life. He 
has been first turn in a music hall in 
that Yorkshire city that’s known as the 
Grave of Comedians, hut even then be 
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FUTURE FEATURES. 
Sunday, April 25th. 


Lonpon.—3.30 p.m., Tchaikovsky : 
: Programme. 9.15 p.m., Albert i 
: Sandler and the Grand Hotel, : 


Eastbourne, Orchestra. 
BIRMINGHAM.—3.30 p.m., American : 
Programme. : 
BouRNEMOUTH.—3.30 p.m., Light ? 
Symphony Programme. : 
MANCHESTER, —3.30 p.m., Coleridge- 
Taylor’s Lesser Known Works. 


Monday, April 26th. 
Loxpon.—8.30 p.m., The B.B.C. 
Spring Series of Chamber Con- 
certs. Ist Concert, relayed 
from Chenil Galleries, Chelsea. 
London Chamber Orchestra, 
conducted by Anthony Bernard. 
ABERDEEN.—8.30 p.m., “ Remnant 

Acre,” a Play in one act by ; 

Dion Titheradge. 
NEWCASTLE.—8 p.m., ‘‘ Scandin- 

avia.” i 

Tuesday, April 27th. 
Lonpon.—9 p.m., Speech by the 

Rt. Hon. David Lloyd George 
at the tenth annual dinner of 


+ 
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the London Head Teachers’ 
Association, relayed from the : 
King’s Hall, Holborn Res- : 
taurant. 


DaventRY.—8 p.m., Request Pro- 
gramme by ‘ The Roosters.” 

CarpirF.—10.15 p.m., “The Care- 
taker Calling °’—Some Impres- 
sions by George ’Erbert. 

Giascow.—l0 p.m., Popular Song 
Recital. 


Wednesday, April 28th. 

BourNEMOUTH.—8 p.m., Grand Con- 
cert relayed from the New 
Central Hall, Southampton. 

Betrast.—8 p.m., Concert (includ- 
ing ‘‘The Blessed Damozel,” 
by Ernest Farrar). E 

MANCHESTER.—8 p.m., Violin Re- 
cital by Don Hyden. 


Thursday, April 29th. 
Lonnon.—8.15 p.m., “ Lady Win- 
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dermere’s Fan,” by Oscar 
Wilde. 
ABERDEEN.—8 p.m., Nautical Pro- 
gramme, 
BirRMINGHAM.-~8 pm, “Mai : 
tana.” : 


CaRDIFF.—-3 p.m., Music of Dame 
Ethel Smyth, including ‘ The 
Boatswain’s Mate.” 


Friday, April 30th. 
Lonpon.—7 p.m., Daily Graphic 
Concert. 


Saturday, May Ist. 
Loxnoyn.—8 p.m.. ‘‘ May Day,” a 
Musical Farce in One Act. 
Be.trast.—8 p.m., “ Polyglot,” a 
Competition. 10 p.m.. Piano 

and Song Recital. 


Eninspurcu.—8 p.m., Celebration 


of the Second Birthday of 

2EH. 
Giascow.—8 p.m., ‘Listening } 

Time.” : 
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did not experience anything quite so hope. 
less as when he first entered a broadcast- 
ing studio. I think that most listeners 
can sympathise with any humorist who 
is trying to “‘get it across” in that 
atmosphere of loneliness. 
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Artists’ Contracts. 

In various branches of the entertain- 
ment world feeling still runs high against 
broadcasting. Artists find that their cor- 
tracts are drawn up so drastically as to 


_ preclude them from appearing before the 


microphone, even at times when: their se- 
vices are not directly required by their 
employers. Two cases of the kind have 
occurred within the past few days. In 
one case the artist did not feel equal to 
‘“ facing the music,’’ and his broadcast 
engagement was cancelled at the eleventh 
hour, to the intense disappointment of an 
audience which would have numbered 
tens of thousands more than actually did 
hear him at the hall where he was billed 
to appear. In the other case the artist 
decided to risk the consequences and 
broadcast, in spite of the contractual 
interdict. 
ooco 


Defensive Measures. 


The main point is that sooner or later 
the B.B.C. will in its own defence be 
forced to adopt similar tactics in respect 
of broadcasting stars and introduce into 
its contracts an option on a star's ser- 
vices and material ; this is becoming more 
necessary, as other branches of the enter. 
tainment world are showing an increasing 
disposition to engage artists on account 
of their broadcasting reputations. 
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Lectures and Counter-lectures. 


Listeners axe advised to spare the time 
to tune in at 5.30 on Tuesdays to hea 
the lectures and counter-lectures whic: 
are being given in the Great Hall of the 
London School of Economics in aid «f 
King Edward’s Hospital Fund for Lon 
don. The subjects of debate cover i 
wide field of human interest, ranging 
from the amount of serious attention {hut 
should be paid to critics, to an inquiry 
whether woman is becoming tap obir- 
sive or not. The list of speakers in- 
cludes Miss Sheila Kaye Smith, Miss 
Ellen Wilkinson, M.P.. the Right Hon. 
J. H. Thomas, M.P., and Mr. G. K. 
Chesterton, and among the distinguished 
men and women who will act as chairmen 
are the Right Hon. D. Lloyd Georze, 
M.P., Miss Irene Vanbrugh, and Mr. W. 
B. Maxwell. 
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To What Base Uses.. 

I heard the other day of a listener who 
makes a practice of switching on the lond- 
speaker whenever he leaves his house un- 
occupied, in order that his dog shall have 
the companionship of the music and 
voices and not disturb the neighbours by 
howling. Another listener has no¥ 
written to the B.B.C. to say that he places 
the loud-speaker near his parrot’s cage M 
the hope that the bird may be induced tè 
talk and sing—a better training scho 
than many people realise. 
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The Mullard P.M.3. 


H1S week we have three new valves, and they are 

all of the low current consumption type. We tested 
first of all the Mullard P.M.3 valve, which is rated 
to consume a filament-heating current of o.r ampere at 
3 to 3.7 volts. The valve is said to be suitable for detec- 
tion, H.F. and L.F. | WU 
amplification ; we Hie 
would, therefore, ex- 
pect the anode imped- 
ance and amplification 
factor to be moderately 
high. According to 
the makers, an average 
valve has an anode im- 
pedance of 16,000 
ohms and an amplifica- 
tion factor of 13.5 
measured with an 
anode voltage of 75 
with zero grid volts. 
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Test Results. 


Test results are given 
below, from which it 
will be seen that the 
valve tested was a 
fairly good specimen. 

, Its average impedance Mullard P.M.3. 

' being about 18,000 ohms 
and amplification factor 13. Valves of this type when 
used as a detector should have the grid leak return wire 

| connected to the positive side of the filament, and a grid 
leak of 2 megchms is suitable. For L.F. and H.F. 


MULLARD P.M.3 VALVE. 


Filament volts, 3.0. Filament current, .097 ampere. 
5 . 32. f . 4300 
i » 3.4. » -102 ,, 
” i) 3.7 23 ” 104 
Actual Anode Negative 
Anode. Anode Current at rid Ampli- Anode 
; Voltage. Current. Zero Grid fication Impedance. 
”, Volts. Factor. 
? Milliamperes.! Milliamperes. i Ohms. 
48 1.1 1.1 12.5 22.000 
80 1.37 1.69 13.3 19,300 
72 1.62 2.36 12.9 17,700 
8A 1.96 3.16 12.4 16,200 
n 96 2.22 3.98 11.6 15,000 
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Three New Valves. 


amplification, a negative grid bias should be used and 
the values at which the measurements were taken may be 
used as a guide. The valve cannot strictly be said to be 
a power valve, i.¢., a valve suitable for working into a 
loud-speaker, its anode impedance being too high ; a trans- 
former could be used, but this is not really satisfactory. 


oat 
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Neutron Valves. 


Two types were sub- 
mitted for test, an 
H.406 and an L..406. 
Type H.406 is in- 
tended for high-fre- 
quency amplification 

and .for, any purpose 
whére a valve with a 
fairly high amplifica- 
tion factor is required, 
for instance, for resist- 
ance or choke-coupled 
H.F. or L.F. amplifi- 
cation. Its filament 
rating is 4 volts at 0.c6 
ampere. The valve of 
this series intended for 
L.F. amplification is 
the I..406, which dif- 
A fers from the H.406 in 
Neutron Type 406. that its amplification 
factor and impedance 

is lower. Both valves are similar in appearance te the 
one illustrated above, the bulbs having the usual silvery 
coating. On test both valves were found satisfactory. 
the amplification factor and anode impedance of the 


NEUTRON VALVE. TYPE H. 406. 


Filament volts, 4. Filament current, 0.057 ampere. 
Actual Anode é Bane 

Anode Anode Current at rid Ampli- Andde 

Voltage. Current. Zero Grid Bias. fication Impedanpe. 
Volts. Factor. 

Milliamperes. |Milliamperes. Volts. Obns. 

60 3.00 3.71 1.5 9.5 17,250 

72 3.50 4.30 2.0 7.8 20,400 

R4 3.99 4.98 3.0 8.4 23,100 

96 4.36 5.05 4.0 9.0 25,900 
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Valves We Have Tested— NEUTRON VALVE. TYPE L. 406 

H.406 averaging 8.5 and 23,000 ohms respectively, and Filament volts, & _Filament current, 0.067 ampere- 
of the L.406, 4.75 and 12,000 ohms. The H.406 is Actual PERT 

the better valve for detection, and should be coupled by Anode | _ Anode Current at 

a resistance or choke of high value or a low ratio kt a la Volts. 

transformer, a suitable ratio being 3: When the i Mitiamperes:| Bene: 

L.406 valve is used in an L.F. ANAT, a transformer i a re 

of a little higher ratio, such as 4: 1, “may be used with a 3.05 6.2 


satisfaction 


London, W.2. 
(February 24th to March 20th.) 
Great Britain. —2XP, 2NH, 2VL, 


2WJ, 2ZC, 2HQ, 21H, 2RO, 2TA, 2QV, 
2FM, 2N M, 205, 2DR, 2BZ, 20Q, 
2CC, aww, 5DH, 5LS, 5YG, 
5FM, 5HU, 5KO, 5MB, 5KU, 
5SZ, 5GS, 5EA, 6DA, 6MX, 
6FA, 60P, 6Y G, 6YD, 6UZ, 6DO, 
6HF, 6JV, 6TD, 6BJ, ĠF P. Ireland : 
5NJ, 6M U. Fr ance: 8NK, 8NN, 
8ZSM, 8JF, 8HU, 8EU, 8DGS, BIX. 


BIZ, BGR A, 8SSS, 8EZ, 8RX, BCS, 
SST, 8JRK, 8GI, 8TK, 8JMS, 
8GSM, 8TIS, 8RL, 8CC, 8CM, 8EE, 
8GR, 8BU, 8H M, sTVI, ’BBRN, 
SMWB, 8HC, 8DK, 8DDH, 8RF, 
OCNG, OCDJ. Germ: any : C4, K7, I A. 
W9, 4AL, 4CL, 4CN, 4PF. Belgium : 
A44, B2, K5, K44, 08, S1, S4, V2, 
W4. Holland: OF P, OGM, OHB, 


OKS, ORB, ORW, OWB, OWR, PC1, 
PC2. Italy: 1NC, 1AT, 1AY, 1BW, 
1CH, 1CR, 1AX, IMA, 1MT. 
EARIO, EAR20, EAR21, EAR, E 


Sweden : SMSS, SMUA, SMUV. Fin- 
land: 200, 2ND. Norway : Lala, 
La4x. Madeira: 3FZ. Morocco : 
MAROC. Egypt: EGEH. Palestine : 
6ZK. U.S.A.: 1ACI, 1CAL, 1CD, 
1MY, 1CKM, 1JY, 1SW, 1AĶZ, 
1AOF, 1AHB, 1AEP, 1BZ, 1RD, 
1AAO, 1AJX, 1BVL, 1APU, 1APZ, 
1CH, ‘IRR, LANE, 1VY, 1CKP, 1XM, 
1BLB, LANA. 1CK, 2MM, 2AHM, 
2AGQ, 20OR, 2BG, 2ARM, ` 2C XL, 
QAWE, 2CHG, 2CVJ, 2CWR, 2PF, 
2CYX, 2ZV, 2BUM, 2ACW, 2AIM, 
ZAHA, 3AB, 3CJN, 4GY, 4FT, 4AC, 
4RM, 4HX, 4sI, 4PI, 4BL, 8DJ, 
8KC, 8XE, BADG, 8ALY, 9BPB, 
9BHT. Brazil: 1IB, 1AE, 11C, 1AL, 
~- 1IA, 1AC, 1AB, 1AF, 1AN, 1AP, 
140, 5AA, 5AB, 6Q A. Unknown: 
B82, KP68. 3WQ. M. Williams. 


(0-v-1) on 30 to 100 metres. 


London, S.W.11. 

(January lst to March 14th.) 

U.S.A.: 1AKZ, 1AW, 1AAO, 1ADI, 
1AHB, 1BKE, 1CAL, 1CKP, 1CH, 
1GMF, 1CF, 1CNP, 1CMX, 1CJC, 
1GA, 1MY. INT, 10R, 1SW, 1UW, 
1VY, 1XAM, 1XAE, 1YD, 1YB, 
2: AMJ, 2A\EV, 2AHM, 2BW, 2BUV. 
2BC, OCTY, 2CVJ, 2FO, 2GP, 2JN, 


2MK, 3BTA, SBWT, 3CIN, 3DH, 
3HG, 4RZ, B8ADG, 8BTH,  8BZ. 
8C CR, 8ER, 8GZ, 8XE, 8XQ, 9ADK, 
NKF, NO' Tr, NTT. Canada: 1AR, 
2AX, 2BE, 2FO. Brazil: 1 AB, 1AC, 
1AF, 1AL, 1A0, 1AN, 1AQ, AR, 
TAX, 1AY, ILA, 1IB, 1IC, 2AF, 
6QA. SQI. Chile: 2LD. Cuba: 2MK. 
Porto Rico: 4JE, 4KT, 4UR. Aus. 


4 3% 


SMAX, SMSG, 


SET : 


2LF, 2MA, 2NH, 2NM (’phone), 


eT rem ees wet te reer e ne eter in cress aeeoe anosesosonposooeecogesasreesoet: 


Calls Heard. 


Extracts fon Readers’ 


Logs. ; 
tria: OAA. Italy: LAD, 1AX, 1C0, 
IER, 1MA, 1NO, IRT. Sweden : 


SMUI, SMUK, SMVL. 


Finland: 2BS, 2CO. Yugo-Slavia : 
7XX. Algeria: 8IP. French Indo- 
China : 8QQ, Egypt: EGBH, 
Mexico: 1A. South Africa: <A4Z, 
AON. Russia: NRL. German 
K YS, K Y8. India: HBK, Spain 
EAR10, EAR20,  EAR2i, EAR23. 
Palestine: 6ZK. Misc. : IZA, EA 4LA, 
KPL, POW, GHA, STB. 

(0-v-1.) C. W. Picken. 
London, N.10, 

Great Britain: 2BI, 2CMA, 2FB, 
2FK, 2FM, 2GN, 2IA, 2II, 2JC, 2JD, 


2NT, 
20D ( ‘phone), 20F, 2P0, 2QM, 2QV, 
2RB, 2SQ, 2TN, ETO, ’2UV (phone), 
2VS, 2VX, awa, WW, 2XP, 2XU, 
2XV C phone), 2NX, 2YG, 2YO, 2ZA, 
2ZC, 2ZH, 22M ( ‘phone), 5BA (’ phone), 
5CX, 5DA, 5FA, 5FQ, 5GQ, 5GW, 


5HA, SHS, SIA, 5LB, 5LS, 5MB, 
5MQ, 5NM, 5NZ_ (phone), 50C, 
5PO, 5PZ, 5QZ, 5RZ, SSI, 550, 
5SZ, 5TG, 5TN, 5TZ, SUS, SVL, 
5WH, SWP, 5WV, 5YI, 5YZ, SZA, 
6BR, 6GG, 6GW, 6HF. 614, 614, 
6JH, 6KO, 6MB, 6NK, 6RY (‘phone), 
6SU, 6UP, 6UZ, 6VO, 6YD, 6YG, 
(phone), 6YK, 6YQ, 6YR, 6YU, 
(phone), 6YZ, 6ZC. Northern Ire- 
land: 2IT, 2WK, 5NJ, 5SYY, 6SQ, 
6TB, 6YW. France: 8ARM, 8AT, 
8BF, 8BP, 8CA, 8DK, 8EU, 8FF, 


8FU, 8FX, 8GRA, 8HU, 81K, 8IL, 
8JF, 8JJ, 8JMS, 8JYZ, 8KB, 8MA, 
8MAC, 8NN, 80B, 80C, 80I, 80T, 
8PEP, 8PL, 8QC, 8RZ, 8SSC, 8TM, 
gsUOU, 8UX, 8VEM, 8VO, 8WK, 
8YNB, 8YOR, 8ZEB, Spain: EAR, 
EAR2, EAR6, EAR9, EAR10, EARI2, 


EAR21. Italy: 1AM, 1 AR, 1AS, 
1AT, 1BB, 1BD, 1BW, IGN, 1GW, 
an 1HZ, 1JQ, 1MA,, IRB, 1RG 

(‘phone), IRT, 15S, 3BD, 3T R, 3UB. 
Sweden : SMSP, SMSR, SM TG, 
SMUA, SMUT, SMUK,  SMVG, 
SMVJ, SMVW, SMWF,, SMWS, 
SMNG, SMZS. Norway: 1A, 1B, 3K, 
4Z, 6N. Denmark : 7BX, 72M. Hol 
land: OAA, OAW., OFP, OHR. OKS. 


Indoor 


OKV, ONM, OPM, OPX, ORE, ORP, 
OVN, OWB, OWC. Belgium: A4, 
B9, Cll, D3, E5, E9. H6, HS9. 
K44, P5, P7, R5, R6, R9, SM, N. 


U2, U22, U3, WI, WII, XII, Z2, 
Finland : 2NX, 2NM, QNN, 2C0, 
3NU, 5NM, -6NX, 6NZ. Misce!- 
laneous : YS 7XX, WIR, WIZ 
UICH, KY5, PE6ZK, PE 6ZI.. 
EG EH, SDK, SGT, NEQQ. 
NERG, GFUO, GFUP, X Al. 
FI 8QQ, GAW (calling SG 2ZB), CBF 


CDR, FC4, GFC, GFD, GFP, OCNG 


OCN M. J. Hum. 
(O-v-0, 0-v-15 on 8 to 50 metres.) 

Cowes, I.W. 
(January 18th- February 28th. ) 
Australia: 2CM, 2YI, 3X0. Scun 

Africa: AB, AGN. Brazil : 1AB, 1AC. 


1AF, 1AW, “CC, 1IA, 1IB, INC, 2AF 
3D0. China : GFUP, FI8QQ. India. 1Wt 
Palestine : 6¥X (phone), 6ZK. New Za 
land: 2AE, 2AQ,. 2XA. 4AC, 4AK, 4\8. 
4AS. Porto Rico: 4JE, 4KT, 454 
U.S.A.: 1AAO, 1AIU, 1AKM, VALS 
1APV, 1APZ, 1AXA, 1BDX, Bi 
1BIA, 1BVL, ‘1BZ, 1CH, 1CKP, ICM! 
1CMX. 1GA, GI, ISW, ISZ, 1UW, 1V! 
1XAM, 2AEV, 2AHM, 2ALL, 2AN 
2ARM, 2BGI, oBUY. 2CFT. 2): 
2CRB, 2CVJ, 2CZY, 2DX, 2GK, 21M 
2KR, 2KU, 2KX,: MK, 2NZ, 2WE 
3AHA, 3APV, 3CC, 3HG, 3LD, 3LN 
4GQ, 4MD, 4RZ, 4UX, SATX, SFE 
5YB, 7EK, ’8ADG, BALF, 8AVK, 8B. 


8BTQ, 8JQ, 8XE, 9AOT, QXI. of 
Various : P 3FZ, CLAK, C1AM, C 2R 
EGEH, GEFT, GHA. GFD, «Fi 
GBL, PMNI, NOT, WVC. 

(0-v-1) on 30-45 metres. 

E. Matthews. 

Acocks Green, Birmingham. 

(February.) 

Chile: 3IJ. Argentine: GA2, FU 
India : 


2BG, HBK. Philippine Islands 
PI 3AA. Palestine : 6ZK, ewe Uphor 
Canada: 2AX, SHE. U.S.A. ;: 5AL 
5ACL, 5ALZ, 5ATV, 5ATX, 5JF, a 
5Z AI, 9ADK, 9ADG, QAIZ, 9AOL., Q 
9BZI, 9CZ, 9CYW, 9DTE, 9EBJ, opt 
OXI, 9ZT. Australia : 2YT, 2CM, ZIKI 
3HL, 3QH. U.S.A. Ships: NOT. NT- 
Swedish Ships : SAB. SD SWS. Ne 
way : LA4Z. New Zealand : 3AF. W: 
Aerial— Egy EG EH, Culs 
23C. Indo-China: Pi 8QQ. Palest» 
6ZK. Yugo Slavia: 7XX. Italy: 18l. 
IRT. Madeira: P3FZ. U.S.A.: 1CM) 
1SW, 2CVJ, 2GK, 2PP, 2APD, 3 
3LW. Porto Rico : 4JE. Brasil: 14^ 
11B, 1A0, 1BD. SNI. Denmark: 7M: 


-Germany : K M7 


(O-v-1.) 35-45 ‘metres. 


F. J. Tayler. 
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Secretaries of Local Clubs are invited to send in for publicaton club news of general interest. 


“Things to Know in Radio.” 

A very extensive survey cf wireless was 
given to Mr. Rickett (of Messrs. Alfred 

raham, Ltd.) in his recent lecture before 
the Lewisham and Bellingham Radio 
Society. Under the ambitious title of 
“Things to Know in Radio,” the lecture 
dealt with the following subjects : ‘‘ Future 
Developments in Radio,” ‘‘ The Applica- 
tion of Radio to Everyday Life,” ‘‘ ‘Phe 
Use of Radio Frequency Currents in 
Metal Working,’ ‘‘ Television,’” and 
“ Difficulties of Transmitting Power.” 

Particulars of membership of the society 
may be obtained from the joint Hon. 
Secretary, Mr. J. A. Clark, 35, Boones 
Road, Lee, S.E.13. 


oooo 


Badly Rectified A.C. 


An entertaining talk on amateur trans 
mission was given by Mr. Nickless before 
the South Woodford and District Radio 
Society on March 22nd. As an. indica- 
tion of the number of amateurs now work- 
ing, Mr. Nickless mentioned that it was 
often possible to hear as many as six of 
them within 1° of the tuning condenser | 
Some transmitters, mostly Continental. 
were working on A.C. 50 cycle 205 volts, 
badly rectified. 

Hon. Secretary: Mr. E. J. 


Turbeyfield, 
42, Alexandra Road, South 


Woodford. 


WEDNESDAY, APRIL 21st. 
Halifax Wireless Club. Discussion 
ing, opened by Mr. Lightowler. 
Muswell Hill and District Radio Society. 
At St, James's Schools, Fortis Green. 


Eren- 


Demonstration by Capt. H. J. Round, ; 
WC AM.1.E.E. 


Barnsley and District Wireless Association. 
At 8 p.m. At 22, Market Street. 
Transmitting Demonstration, 

Edinburgh and District Radio Society. At 
117, George Street. Lecture: “ Elec- 
trical Resonance and its Application,” 
by Mr. W. Watson, M.A. B.Sc. 

Tottenham Wireless Society. At 8 p.m. 
At 10, Bruce Grove, N.17. Lecture: 
“ Design of Short-ware Receivers," by 
Mr. E. S. Usher. 

SATURDAY APRIL 2th. 


Golders Green and Hendon Radio Society. 
Visit to G.E.C. Laboratories at Wemb- 


ley. 
MONDAY, APRIL 26th. 
Hackney and District Radio Society. 
Public meeting. At 8 p.m. At Hack- 


ney Electricity Showrooms. Lecture: 
“The Art of Broadcasting,” by Mr. 
J. H. A. Whitehouse, of the B.B.C. 
Swansea Radio Society. General Meeting. 
Bournemouth Radio Society. Conference 
of Societies, Meet at Central Station 
at 11.25 a.m, 


Prerere ree eereee reer mee ererrrrresererrrrrririit itt eee ee eee eee, 


Valve Characteristics. 

Mr. E. J. Hubbard, an authority on 
valve construction, provided a_ helpful 
lecture at the last meeting of the Man- 


chester Radio Scientific Society, when he 


dealt with the characteristics of valves. 


A SCHOOL WIRELESS SOCIETY. 


schools throu 


Of the 
out the country, one of the most thriving is that at the Royal Grammar 


numerous wireless societies attached to 


School, High Wycombe. The members are seen testing newly buiit sets. 


All photographs published will be paid for. 


explaining the meaning of the data issued 
by the various manufacturers. 

Hon. Secretary : Mr. Geo. C. Murphy, 
Meadow View, The Cliff, Higher Brough- 
ton, Manchester. 

0000 
Wireless Films. 

Thanks to the active co-operation of 
Mr. F H. Haynes, the technical com- 
mittee of the Tottenham Wireless Society 
were abie to entertain the members to a 
two-hour programme of technical films on 
Wednesday, March 24th. “The English- 
man and His Home,” a G.E.C. film, 
proved to be very diverting. A film illus- 
trating diagramatically the action of the 
famous *‘ Standard ° loud-speaker and 
also a pair of head telephones was very 
interesting and instructive, while ‘‘ The 
Audion,” arranged by the Standard Tele- 
phone Co., explained in an exceedingly 
clear manner, what actually ‘goes on 
inside a valve. 

oo00 
A.C. Mains for Reception. 

A two-valve set obtaining all power 
from the A.C. mains, and designed for 
loud-speaker reception from 2LO and 
5X X, was described by Mr. A. J. Webb, 
M.A., B.Sc., at the meeting of the Croy- 
don Wireless Society on March 29th. 

For the L.T. supply chemical rectifica 
tion was employed, obtained by means of 
cells containing sulphuric acid with tan- 
talum and lead electrodes. The H.T. 
supply was obtained by means of a 
centrally tapped transformer, followed by 
suitable chokes and condensers. After 
Mr. Webb’s description of his installa 
tion, the members availed themselves of 
his kind invitation to inspect the set at 
his private residence. Excellent reception 
was obtained and A.C. hum was notice- 
ably absent. 

Visitors are heartily welcomed at the 
society’s meetings. The Hon. Secretary 
is Mr. H. T. P. Gee, 51-52, Chancery 
Lane, W.C.2. 


oo0oo0o0 


An Active Month. 


During the past month items on the 
programme of the Stretford and District 
Radio Society have included a practical 
transmıtting demonstration by the 
operator of 6HS; a lecture by Mr. Bird, 
chief engineer of the Manchester Broad- 
casting Station, and an eight-valve 
‘‘ Superhet ’’ demonstration by 2V A. 

Morse classes are held every Monday. 

Full particulars of the society's 
activities may be obtained from the 
Hon Secretary, Mr. W. Hurdingham, 
21, Burleigh Street, Stretford, Man- 
chester, 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, ‘‘The Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer's name and addres. 


COMMERCIAL INTERFERENCE ON SHORT 
WAVELENGTHS. 


Sir,—In your issue of March 24th a correspondent complains 
of interference by commercials on 30-40 metres. 

There are only about three commercials who use the wave- 
band 30 to 40 metres. One is PCLL, who uses 35 metres occa- 
sionally but does not seem to enjoy his spell on this wave. FW 
is a constant user (38 metres), as is also WIZ (40-1 metres). 

If your correspondent has been jammed by PKX (Java, 
Batavia) he must have a good receiver, because I have heard 
PCLL ask PKX to send his words twice or even three times 
each (ZWT GA 12—which, deciphered, means ‘‘ Send your words 
twice at 12 words, per minute °). PKX usually works on 26 
metres, approximately. 

Also, does your correspondent know that the calls SP and 
ICS are used by one station, viz., Spezia (Italy), which is 
operated by the Italian Navy? I have often read him on 32 
metres. He has a very good note, clear and as musical as 
NKF or NIDK. 

BYC and BYZ are operated by the Navy—BYC at Portsmouth 
and BYZ at Malta. They use, I believe, interrupted continuous 
wave—which undoubtedly gives a rather low note. 

I have read BZ1AC. BZ1IB, NZ, 2AC, A3BM, while these 
various ‘ commercials ' have been working, so I cannot see 
where the interference really comes from. 

I do not own a transmitter, but if ever I do it will be after 
the NKF style. H. E. TONER 

London, N.1 
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THE LANGUAGE OF THE FUTURE? 


Sir, —The claims of English, French, Esperanto, and Ido to 
be the coming international language appear in danger of beiyg 
rivalled by ‘‘ Radiese.’’ I fully appreciate the value of the 
international ‘“ Q” codes, and those Anglo-American abbrevia- 
tions commonly used as a kind of shorthand in Morse trans- 
mission, but deplore their use by embryo operators in written 
correspondence. 

The recognised Morse abbreviations are probably convenient 
on “ QSL ” postcards, especially if there is uncertainty as to 
whether the recipient understands the native tongue of the 
sender, though the intermixture of courtly French or ponderous 
German with chippy ‘‘ Radiese ” has a distinctly ludicrous effect 
in some of the cards I have seen. 

There is a growing tendency on the part of amateurs who have 


lately acquired transmitting licences to display their knowledge — 


of the Morse code and its attendant conventionalities by the 
indiscriminate use of these uncouth abbreviations in their generat 
correspondence till their letters resemble the short advertise- 
ments for board and lodging in the daily Press, The excuse offered 
Is saving of time, but a moment's consideration will dispose of 
this plea. It is obviously quicker to write “reply ’’ than the 
three capitals ©“ QSL, and any fraction of a second which 
may possibly be saved by writing “ur” for ‘‘ your” or 
“sum ” for “some "’ is more than balanced by such superfluous 
interjections as “ O.M.” and ‘ Hi.” 

This objectionable and slipshod style is mainly prevalent 
among the newest arrivals to the band of amateur transmitters: 
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the older members generally conduct their written correspon- | 
dence in decent English, and I trust that it will be long before 
either * Radiese ’’ or the ‘‘ nu spelin’’ takes the place of our 
own or any other historical and established language. 
London, W.4. W, HEATH. 


IGNORED QSL CARDS. 


Sir,—With reference to the letter from DEQ122, in Tie. 
Wireless World. for March 24th, concerning ignored reception 
reports, I consider that the case of the transmitting amateur. 
to whom such reports are addressed, should also be stated. 
I think I can confidently say that these nearby receptii 
reports are one of the bugbears of the transmitting amateur. 
It is common knowledge that a reasonably efficient stati: 
can obtain a range of seven hundred miles on short wave: 
on a power of less than 5 watts. As most transmitting statis 
use more than 5 watts, what is the use in receiving reports 
from receivers within seven hundred miles? All amateurs 
are overjoyed to receive DX reports of reception, and. I 
feel sure, would answer them. But if the amateur has con 
tinually to reply to hundreds of short range reception report 
he would soon have to choose between getting his “jure 
box ” charged and buying some more postage stamps. | 
have no hesitation in saying which he would choose. 

I also note that the transmitter is once again being hauled 
over the coals, as he is accused of interference wth 
broadcast. 

I consider that the average amateur exercises great fore 
bearance, and very rarely transmits during broadcast. '!he 
usual hours of amateur transmitters are 6-7 p.m. and 11 p.m. 
onwards on week-days, and 2-8 p.m. on Sundays. I would 
suggest that the B.C.L.’s leave us. this time free, and i 
return they would have the remainder of the tim 
uninterrupted. 

In conclusion, and as an example of the forethought of tht 
transmitter for the B.C.L., I would point out that in othe: 
countries and America in particular the amateurs start trans 
mitting about 5 p.m., and work steadily through to the smal 
hours of the next morning. TRANSMITTER. 

Bristol. 


AMATEUR TRANSMITTERS. 


Sir,—While agreeing with your editorial note on the abov 
subject in 7'e Wireless World for March 3lst, I cannot agree 
with your correspondents. In my opinion the correspondent" 
points to the fact that selectivity in a wireless receiver is 4 
question requiring more attention. 

I should like to ask Mr. G. N. Wright, who writes in your 
issue of March 24th, whether he has measured the wavelength 
of the amateur he complains of? That he can receive 2L 
without interference from 2ZY is no proof of a selectiv 
receiver for all frequencies. The same question also applies 
to Messrs. J. H. B. Fildes and Arthur F. Williams writine 
in your issue of March 3lst. In these letters the offendint 
stations are said to be working on between 300-500 metres, 3 


statement which to my mind points to unselectivity. Als ! 
question the last paragraph of Mr. Williams’ letter. 
S. Croydon. T. BURSTOW. 
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Readers are invited to send in to the Information Department of “The Wireless World’ questions relating to 
their technical difficulties. Every question should be accompanied by a slamped addressed envelope for reply. 
| - © No charge is made. 


Dispensing with the Grid Battery. 

I wish to build a three-valve set using a 
detector valve with reaction in con- 
junction with two stages of trans- 
former-coupled amplification, my main 
design being ample volume coupled 
with reasonable purity. I under- 
stand that tt ia possible to obtain 
grid bias automatically by means of 
the voltage drop across the valve 
flaments, thus dtspensing with the 
need of a separate grid bias battery, 
and should like this arrangement in- 
corporated in the receiver if possible. 

V. W. D. 


It is possible by running the valve fila- 
ments in series to obtain automatic grid 
bias in accordance with the diagram 
shown in Fig. 1. Here we are using three 
2volt valves with their filaments con- 
nected in series across a 6-volt accumu- 
lator. The voltage drop across each valve 
is therefore approximately two volts. 
which is correct for filament operation. 
Now, taking the case of the final L.F. 
valve, it is obvious that the negative or 
far side of the preceding valve is two 
volts more negative than the negative 
side of its own filament, and similarly. 
the negative or far side of the first or 
detector valve filament is.4 volts more 
negative thau the negative side of the 
filament of the final valve. Thus, if we 
want to give a 2-volt negative bias to 
the grid of the ‘first valve, we can return 
its grid return lead, or, in other words, 
the lead coming from “I.S.” of the 
second transformer to the junction be- 
tween the filaments of the first and second 
valves, and if a 4-volt: bias were required 
the grid return lead could be connected 
to the other side of the detector valve 
filament. A glance at the diagram in 
Fig. 1 will make this quite clear. We can 
if we wish to give a permanent negative 
bias of 2 or 4 volfs, to the grid of the 
final valve, make this connection per- 
manent, but perhaps it would be more 
convenient to use a simple stud switch so 
that we can choose our grid bias at will. 

Another method of applying an auto- 
matic variable grid bias would be to shunt 
a potentiometer across the L.T. terminals 
and connect the grid return Jead to the 
slider. It would then be possible to give 
to the grid any value of bias between 2 
volts positive and 4 volts negative in very 
fine graduations, as distinct from the 2- 
volt steps given by the stud switch. 
Since, however, the value of grid bias 
on an L.F. valve is by no means critical 
to a volt or so, it would probably be pre- 
ferable to nse the stud switch, since then 


oue definitely knows the value of bias 
given by each stud. In the case of tne 
first L.F. valve, we can only move the 
grid lead across to the other side of the 
detector valve, and so obtain a 2-volt 
negative bias. This is quite in order, 
fortunately, because naturally the first 
L.F. valve in any receiver will not be re- 
quired to handle the same amount of 
power as the final or output valve, and 
therefore does not require so large a value 
of grid bias. It is important that alter- 
nate blank studs be used in the switch in 
order to obviate the short-circuiting of 
the valve filaments when in the process of 
changing from one stud to another the 
switch is momentarily in contact with 
two studs simultaneously. Since the de- 


tector valve requires a positive bias of 2 


0:001 mfd 


S.P. 18 Red Spot valves as L.F. ampli- 
fiers, would make an excellent combina- 
tion, although other valves with similar 
characteristics would do equally well. 
Although these valves each consume 0.3 
amperes, it should not be forgotten that 
the filament consumption of all these 
valves is still no greater than that of one 
valve, namely, 0.3 amperes. Since the 
L.F. valves we have referred to are 
power valves, it is obvious that we have 
a very efficient arrangement in cases 
where it is desired to keep down the fila- 
ment current. 

If we care to use an 18-volt L.T. bat- 
tery in conjunction with three such valves, 
as the D.E.5 B., D.E.5, and D.E.5 A.. in 
the order named, we shall be enabled to 
handle a very great power without distor- 
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Fig. 1.—Grid bias from the filament circuit. 


volts for rectification purposes it is 
obvious that this may be obtained by tak- 
ing advattage of the 2-volt drop across 
the detector valve, and returning the 
hottom end of the aerial coil to the posi- 
tive side of this filament. It should not 
be connected direct to L.T.+, since ob- 
viously this will give a positive bias of 
6 volts, which is far too much for a 2-volt 
or, indeed, any normal valve for grid 
rectification purposes. The experimenter 
may, if he so desires, provide another 
stud switch, so that he may apply posi- 
tive voltages of 2, 4 or 6 volts to the de- 
tector valve grid, and he could, for this 
purpose, make use of a_ potentiometer 
shunted across. the L.T. battery. It is 
essential that 2-volt. valves be employed 
in conjunction with a 6-volt accumulator, 
and it is suggested that a Cosmos S.P.18 
Green Spot as detector, with two Cosmos 


tion using this arrangement. whilst an 
automatic hias of 6 volts can be applied 
to the D.E.5 and 12 to the D.E.5 A.,which 
is fortunately just about correct for the 
valves mentioned, and, furthermore, the 
total filament consumption of these three 
valves will be the same as for one of 
them. namely, 0.25 amps. 

0000 


The Meaning of Constant Aerial Tuning. 


Can you tell me why it is that when « 
small fixed condenser of 100 mico. 
microfarads capacity is placed per- 
manently in series with the aerial tun- 
ing circuit of a receiver the calibra- 
tion of the aerial tuning condenser re- 
mains fairly constant when tested on 
different aerials. T.S. 

When inserting this small condenser 
we must remember that we are in- 
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606 
serting it in series with an already 
existing capacity, namely, the aerial 


system which usually has a capacity of 
about .0003 mfd. For the sake of argu- 
ment we can consider the aerial purely as 
a .0003 mfd. fixed condenser in parallel 
with the tuning coil and any existing 
parallel tuning condenser. Now if we 


place in series with this condenser 
another condenser of .0001 mfd. 
capacity, it is at once obvious 
that we sbould have reduced the 


total capacity of the system to something 
below .0001 mfd. Actually it is approxi- 
mately .00007 mfd. 

Now let us suppose that we move our re- 
ceiver to a larger aerial which has a capa- 
city of .0004 mid. By putting in the same 
series fixed condenser, the total capacity 
is increased to approximately .00008 mfd. 
If, on the other hand, we have a somewhat 
smaller aerial than usual whose capacity 
may only be .0002 mfd., the resultant 
capacity will only be about .00006 mfd. 

In the case of the conventional receiver 
employing a plug-in coil.and parallel .0005 
mfd. tuning condenser, tuned to, say, 
the wavelength of 2LO, the variable con- 
denser will be set at-a fairly high value if 
the inductance used is not a very large 
one. 

Let us assume that the variable conden- 
ser is almost fully in, so that the actual 


„capacity is .0004 mfd. Now, when a small 


aerial of .0002 mfd. capacity, having 
inserted in it a series .0001 mfd. condenser 
is connected to the receiver the total capa- 
city shunting the tuning coil is the .0004 
mfd. provided by the variable condenser 
plus .00006 mfd. provided by the aerial 
system, Thus the total capacity shunting 
the tuning coil is now .00C46 mfd. If we 
now transfer the receiver to a larger aerial 
of .0003 mfd. capacity the total capacity 
across the coil will be .00047 mfd., and if 
we again transfer to a third aerial of 
.0004 capacity, the total value of the capa- 
city across the coil will be .00048 mfd. 
Thus whichscever of the three aerials we 
use, the total capacity across the coil will 
vary by only .00001 or .00002 mfd. If we 
now repeat our experiments without the 
small series condenser the figures will be 
vastly different, namely, a total capacity 
across the coil of .0006 mfd. instead of 
.0CC046 mfd. in the case of the first aerial, 
.0007 mfd. instead of .00047 in the case of 
the second aerial, and .0008 mfd. instead 
of .00048 in the case of the third aerial. 
In each of the three aerials it will now 
be seen that the total capacity across the 
tuning coil will vary by either .0001 mfd. 
or .0002 mfd., as we ring the changes on 
the three aerials. In other words, by 
abandoning the use of the small series 
condenser the effect on the total capacity 
across the coil will be ten times as much 
as if we used the small series condenser. 
Now the wavelength to which a coil will 
resonate when shunted by a capacity of 
.00046 mfd. is not very greatly different 
to the wavelength to which it will resonate 
when shunted hy a capacity of .00C47 
mfd. or .00048 mfd., but the wavelength to 
which it will resonate when shunted by a 
capacity of .0006.mfd. is appreciably 
different to the wavelength to which it 
will resonate when shunted by a capacity 


of .0007 or .0008 mfd. Thus if we still 
A 42 
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keep our receiver tuned in to 2LO we shall 
have to make quite a relatively large com- 
oensating movement with our variable con- 
denser when changing aerials, whilst in 
the latter case, since the capacity change 
caused by the different aerials is ten times 
less, a scarcely perceptible balancing move- 
ment of the variable condenser will be 
required. Thus it is no misnomer to call 
this system constant aerial tuning (usually 
since, in spite of 
the use of aerials of different dimensions, 
the setting of the aerial tuning control is 
not appreciably altered. 

It must not be forgotten, also, that the 
use of constant aerial tuning greatly ea- 
hances selectivity since we are virtually 
making use of a capacity-coupled aerial 
circuit. This matter was fully dealt with 
in a reply to ‘‘G.P.K."’ in our issue 
dated April 7th, to which you should 
refer. 
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Operating a Receiver from A.C. Mains. - 


L intend to construct a circuit for the pur- 
pose of obtaining both H.T. and L.T. 
supply for my three-vulve set from 
A.C. mains in accordance with the 
diagram and instructions given in 
your “ Readers’ Problems’ section 
for Nov. 25th and Dec. 30th, 1925. 1 
am using dull emitter valves of the 
.06 amp. class. Can you tell me tf 
there are any special precautions I 
should take with these valves? 


R.J.B. 


It is definitely not advised that you at- 
tempt to take L.T. from A.C. mains if 
using these valves, although H.T. may be 
successfully obtained. The reason is that 
it will be almost impossible to enjoy the 
broadcasting programmes owing to the 
severe hum which will be present with 
these valves, and, indeed, any valves of 
the dull-emitter class. 

As explained in the Nov. 25th issue, 
that portion of the hum which is due to 
grid and plate potential fluctuateons can 
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be very easily balanced out by means cf 
the potentiometer, but there is another 
cause of hum which cannot be eliminated 
in this manner. The actual current flow- 
ing through the filament is, of coarse, 
A.C., and in the case of .06 amp. valves, 
owing to the thinness of the filament, its 
temperature will not remain constant, but 
will tend to vary wp and down in sym- 
pathy with the A.C. pulses, which. by 
producing a sympathetic fluctuation of the 
plate current, will cause a very healtliy 
roar. in the loud-speaker. Using valves 
of the 2-volt type which consume about .45 


. amps, the filament is much thicker, and 


therefore the temperature is more constant 
in spite of the A.C. pulses, and the hum 
will be distinctly less. 

It is not, however, until we use a valve 
having a still heavier current consumption, 
and, therefore, a still thicker flament, 
namely, bright emitters, that the hum is 
reduced to such a reasonably smal] valne 
that the scheme becomes feasible, whilst 
the use of valves of the 1.8.5 type, which 
have very thick filaments, enable really 
good results to be obtained. Even with 
these valves, however, the hum is still in 
evidence, and we would only recommend 
the scheme for loud-speaker work on the 
local station. What is wanted, in order 
to eliminate the hum entirely, is a valve 
having an enormously thick filament, so 
that no temperature variation occurs in 
spite of the A.C. pulses. For instance, a 
valve taking 10 amps. at .05 volts, should 
be suitable. 

At first sight it might seem that such 
a valve would be intolerably extravagant, 
and the electric light bill would be over- 
whelming. A moment’s thought, however, 
will make it clear that the power corsump- 
tion of such a valve would be .5 watts. 
Now a D.E.R. valve taking .25 amps. at 
2 volts represents a power of .7 watts, 
and so, assuming for the moment that cur 
step-down transformer was of 100 per 
cent. efficiency, the cost of operating this 
10-ampere valve from the mains would 
actually be less than that of running a 
D.E.R. from a 2-volt accumulator. Br 
working somewhat along these lines. 
special valves have been produced in 
America which run from A.C. mains. 
which are in almost universal use in 
America. 

Owing to the fact that an A.C. supp 
is by no means universal in this country, 
it is unlikely that such valves will appear 
upon the market, although already these 
American valves have made their appear- 
ance in this country. In the matter of 
H.T. from A.C. mains, however, the 
problem is somewhat simpler, and you can 
either make use of the valve rectifier 
arrangement, of which full constructional 
details were given in The Wireless World 
for June 17th, 1925, or you could adept 
the Noden rectifier system. The former 
method possesses the disadvantage of 
considerable expenditure in initial outlay 
whilst the latter method is cheap and reli- 
able provided care is exercised in con- 
structing the rectifier. In connection with 
the latter we would refer to the 
November, 1925, issue of our companion 
monthly journal, Experimental Wireless, 
where full constructional details were 
given. 
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ANOTHER SINK FOR PUBLIC MONEY. 


ERIODICALLY the smouldering interest in the sub- 
ject of interference from oscillating receivers is 
fanned into a blaze of activity, and for a while, in the 
Press and in wireless circles, the problem is discussed 


made with regard to the idiei of tracking down 
oscillation offenders cannot be allowed .to pass without 
challenge. 

In the daily Press recently statements have appeared 
to the effect that the Government rs about to take delivery 
of motor vans equipped with wireless direction-finding 
apparatus with which it is sug- 


at length. Time-honoured obser- 
vations on the subject are quoted 
as if they were being expressed for 
the very first time. Circuits for 
non-oseillating sets are ve-produced 
and demonstrated to bewildered 
representatives of the lay Press 
who aré all too ready to interpret 
everything wireless they see or 
hear as epoch-making inventions 
which will make good ‘‘ copy ” 
for the moment, even if they are 
destined never to find a more use- 
ful application. 

But time goes on and still the 
problem remains unsolyed—not 
because non-oscillating receiver 
sets cannot be produced, for 
numerous circuit arrangements 
have been described which will 
give the desired result, but for the 
reason that these circuits introduce 
some additional complication or a 
reduction in efficiency which are 
themselves sufficient causes for pre- 
venting the devices from appearing 
on the market to compete in price 
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gested the location of oscillators 


ae will be effected with comparative 
607 ease. 
608 If the time of Government off- 
cials and Government money has 
614 got to be spent unproductively, 
615 then one can scarcely imagine a 
more suitable opportunity than to 
618 chase oscillators with portable 
direction-finding equipment. When 
621 we consider the nature of the 


signal or disturbance produced by 


HIcHTON... 623 an oscillating receiver, the futility 

By Ellison Hawks. of trying to recognise and locate 

Tae New Vienna Hiren- Power the source must be apparent. 
STATION . -625 There are probably very few 

By Paul S. Gordon Fischel. people who, in using their sets, 
Fit rink png 650 are steadily transmitting on a defi- 
BIN: We: MeLaeilan, nite wavelength without altering 
Hints aNp Tirs ror New READERS 633 the tuning ; the offenders are those 
Broapcast BREVITIES 635 who swing their dials from one 
Review oF APPARATUS 637 ‘position to another oscillating in 
Tre Epitor’s Mat 638 the meantime, perhaps only 
READERS’ PROBLEMS +. 640 momentarily, but still quite enough 


to interfere with the neighbours. 
There is nothing distinctive about 


and performance with straight circuits capable of oscillating. 

So long as the choice remains with the public, the 
cheaper sets will find favour, even if their use entails 
some risk of the owner interfering with his neighbour’s 
reception ; human nature is too selfish for indiv iduals to 
- make sacrifices in the interest of the community. The 
fear of reprisal may, however, produce the necessary 
‘influence, but here again the wild statements which are 
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these interferences, and it would be next to impossible to 
recognise repetitions of interference from the same station 
from moment to moment. 

If the Government proposes to use portable direction- 
finding equipment for locating illicit transmitters, that, 
of course, is quite another matter, but to contemplate | the 
use of such sets for locating oscillators i is, in our opinion, 
little short of ridiculous. 
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T is becoming increasingly evident to those members 
I of the public who take interest in wireless reception 

that the enjoyment which the possession of a wire- 
less receiver is capable of giving to its owner falls under 
two distinct headings. The first of these pleasures is 
purely and simply that of the entertainment which the 
receiver is capable of bringing into the home in the form 
of music and song. The second lies in obtaining experi- 
mental reception of distant stations. There are many 
people, indced, who take no interest whatever in listen- 
ing to the local station, no matter how excellent the pro- 
gramme, the chief use to which they put their receiver 
being that of searching for distant stations, and of log- 
ging the largest possible number of them. They give no 
heed to the nature of the programme received, whether it 
is good, bad, or indifferent, and only stay on the wave- 
length of a station long enough to definitely identify it. 


Motives of the Home Constructor. 


Many of these people take pleasure in the actual con- 
struction of their receiver, although in the majority of cases 
this 1s somewhat to be doubted. Probably the real reason 
which prompts many of them to undertake constructional 
work is the inability to obtain a factory-made multi- 
valve receiver at a reasonable price. There are other 
people, on the contrary, who find no pleasure whatever in 
the actual mechanism of their wireless receiver, and regard 
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Fig. 1.—The theoretical connections of the receiver Note especially the arrangement of the relay 


and remote control unit. 
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BUILT AND OPERATED ON 
NOVEL LINES. 


A Loud=speaker Receiver Employing 


a Modified Reinartz Circuit. 
By N. P. VINCER-MINTER 
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it merely as a necessary and troublesome adjunct to their 
entertainment. Their sole desire iş for simplicity, 
reliability, and reasonably good quality. 


Requirements of the Majority of Listeners. 


There is, however, another great section of the com- 
munity who obtain their chief pleasure from their re- 
ceiver in the form of musical entertainment from the local 
staticn, but occasionally they like to use it for the pur- 
pose of obtaining the thrill which comes to everybody who 
successfully tunes in a distant station. This latter class 
of people have been sadly neglected, and it is the purpose 
of the writer to come to their assistance by describing a 
receiver which is really suited to their needs. This 


receiver comprises two valves, only, and is therefore not 


expensive to construct and maintain; it is capable of 
giving ample loud-speaker volume, with good quality. 
from a local main station at a distance of 20 miles, ani! 
from the Daventry station at a distance of roo miles. 
Also by using the headphones it is possible by care- 
ful tuning, and a certain amount of acquired skill, to 
log quite a considerable number of distant stations, al- 
though great care should be exercised in using reaction in 
order to avoid oscillation, and it is really best to avoid 
searching for distant stations during broadcasting hours. 
There are only two tuning dials, and no moving coils, and 
the result is that the receiver is exceptionally simple to 
adjust, and the moderate 
amount of skill required to 
receive distant stations is 
easily acquired by careful 
practice. 

Now it 1s well known that 
the ordinary detector valve 
with reaction is an exceed- 
ingly sensitive arrangement. 
so much so, in fact, that. 
provided our control over re- 
action is sufficiently smooth 
to enable us to adjust the 
valve to the very threshold 
of oscillation, without actu- 
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$--—---o ofJ ally oscillating, it will re- 
Cros spond to an infinitely weak 


signal. Unfortunately, how- 
ever, the ordinary system of 
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Home Broadcast Receiver.— 
reaction employing a swing- 
ing coil is very far from 
being smooth. By adjust- 
ing the reacfion coil to the 
best of our ability we can 
bring the valve to a fairly 
sensitive condition, but if ý 

we attempt to make the valve 
still 


reaction coil, it wil] be found |. l E 
that the. merest fractional 8 
movement of the coil is sufti- 
cient to cause the valve to 
go into actual oscillation, 
whilst if we do not touch 
the reaction coil the valve is 
still very far from the thres- a 
hold of oscillation. A 

minute movement of the coil 

holder, therefore, is sufficient 9 
to sweep the valve, as it 
were, from a condition of 
comparative “insensitivity to 


i : Fig. 2.—Dimensional details of the front panel. 
a point far beyond the brink  Cfij4'in. dia.; D, 7/64 im. dia.; E, 5/32 in. dia. and 
G, 1/8 in. dia. and countersunk for No. 4 wood screws. 


of oscillation. If we could 
obtain a vernier coil holder 
which by a comparatively coarse movement of the adjust- 
ing knob would impart a minute movement to the actual 
coil, we should have achieved our object. Unfortunately, 
however, it is quite beyond our ability to devise such an 
instrument. The ordinary vernier coil holder is quite 
useless for the purpose. We are thus baulked of achiev- 
ing our object mechanically, but fortunately, owing to the 
efforts of John L. Reinartz, an enterprising American 
amateur, the difficulty was overcome by the simple expe- 
dient of fixing the position of the reaction coil, and regu- 
lating the amount of oscillating current passing through 
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Fig. 3.—Layout of baseboard. 
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sizes A, 7/16 in. dia.; B, 3 in. dia.; 
countersunk for No. 4 B.A.; F, 5/32 in. dia.; 


the reaction coil by means of a condenser, thus perform- 
ing electrically what was mechanically impracticable. 


The Reinartz Circuit. 


It was found by Reinartz that quite a large movement 
of the reaction condenser dial was required to produce the 
same effect as a minute movement of the coil holder. 
Therefore, by adjusting the condenser, it was possible to 
bring the valve up to the threshold of oscillation without 
it actually bursting with oscillation. A useful analogy 
is to consider that it is required to rol] a large stone to 
the very brink of a cliff, and 
to poise it there in such a 
position that it is almost, 
but not quite, falling over. 
With the ordinary coil holder 

1 adjusted as best we can, the 
stone is still as it were 
several feet from the brink 
of the cliff, whilst a minute 
movement of the reaction coil 
is in reality so coarse that it 

2 sends the stone flying over 

3% | the edge of the cliff. With 
the Reinartz method of re- 
action, however, we can 
gently roll the stone up to 
the edge of the cliff, and 
poise it trembling on the 
brink, almost, but not quite, 
toppling over into the abyss 
of oscillation. Now when a 
detector valve is thus ad- 
justed to the threshold of 
oscillation it is in a very 
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Home Broadcast Receiver.— 

sensitive condition indeed, and apparently, therefore, the 
Reinartz receiver has a very much greater range than the 
more conventional arrangement. Actually, of course, its 
true range must be the same as in the conventional 
arrangement, because it is merely a detector with reaction 
as before. The true explanation of the fact that there 
is such a great apparent increase of range in a Reinartz 
receiver is that in the usual arrangement we are in reality 
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A view of the interior showing aerial, earth, and loud-speaker terminals. 


obtaining a very low percentage of the possible range of 
the instrument. In the Reinartz we have a really efficient 
control over reaction, and thus obtain a far greater effi- 
ciency from the instrument. ‘This accounts for the large 
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LIST OF COMPONENTS. 


1 Ebonite panel, 15in. X Sin. X 

1 Baseboard, 15in. X 8&}in. 

2 Angle brackets. 

1 Cabinet to dimensions given. 

1 Filament relay (A. W. Gamage, Ltd.). 

2 0-0005 mfd. variable condensers with vernier control 
(A. J. Stevens). 

1 L.F. transformer (Eureka Baby Grand). 

1 L.F. choke (Success). 

2 Antiphonic valve holders (Benjamin). 

1 Baseboard mounting valve holder (Lamplugh). 

1 “Transadapta” (Gambrell). 

1 H.F. choke (Metrovick). 

1 Grid condenser and leak (Mec Michael). 
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Approximate cost of materials required - 
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number of enthusiastic letters written by people who 
have built a Reinartz receiver, their letters being written 
in such glowing terms that the ordinary layman 
might be led to believe that there was somethin; 
mysterious and wonderful about this circuit. There is no 
magic in it, as we have seen, but merely an efficient con- 
trol over reaction. 

The writer has so designed this receiver that not only 
are all batteries housed within it, thus protecting them 
from dust, but the cabinet 
closes up completely, even 
the panel being enclosed. It 
is thus possible to store. the 
receiver away in any con- 
venient place, such as in the 
loft of a house, and provided 
it is left tuned to the local 


station, to switch it on 
and off in various rooms as 
desired. Now, as is well 


known, the best place for the 
receiver is close to the aeria! 
lead-in, the closer the better 
for efficiency. The usual 
expedient of placing the re- 
ceiver near to the loud- 
speaker and trailing the 
aerial lead-in through the 
house; is the cause of great 
inefficiency and loss of range 
and volume in many installa- 
tions. In this receiver, 
therefore, provision is made 
for installing the receiver 
close to the aerial lead-in, 
whilst the loud-speaker may 
be placed in any room de- 
sired, together with the 
remote control switch for 
switching the receiver on and 
off from a distance, concern- 
ing which more will be said 
later. 

Now, in a recent article, the writer pointed out that if 
a loud-speaker were operated at a considerable dis- 
tance from the receiver, it was often found that very bad 
distortion occurred owing to the capacity existing between 
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1 0:0001 mfd. fixed condenser (McMichael). 

1 0:0005 mfd. fixed condenser (McMichael). 

3 1 mfd. condensers (T.C.C.). 

2 Fixed resistors holders (Burndept). 

2 Fixed resistors or short-circuiting plugs (Burndepl). 
2 Stud switches for panel mounting (Bowyer Lowe). 
1 Filament switch (Lissen). 

1 9-volt tapped grid battery (Lissen). 
14 Indicating terminals (Belling Lee). 

1 0-500,000 ohms variable resistance (Marconiphone). 
J Electric bell .push. 

1 Box for remote control, to dimensions given. 

2 Wander plugs. 

Length of red and black flex.’ 
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Home Broadcast Receiver.— 

the two leads of the usual ‘‘ flex °’ used. In this article’ 
the writer described a method whereby this difficulty would 
be overcome by using a single-wire loud-speaker con- 
nection. If readers have not already studied this article, 
it is strongly advised that they do so in order to obtain 
a better understanding of the method whereby the loud- 
speaker operates. In the original article an earth return 
was used for the loud-speaker. Since in this receiver we 
already have another wire going to the filament relay in 
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in a small wooden box, and should be placed close by the 
loud-speaker. 
It may be asked : ‘‘ Why use a relay? Why not merely 


, t 
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extend the filament leads to the distant room?” This 
question is perfectly justifiable, and, indeed, if we are 
going to use a six-volt accumulator with valves taking five 
volts, we can afford to do so, because we have a volt to 
spare. If we desire to use two-volt valves with a two- 
volt accumulator, however, we cannot spare any voltage 
to be wastefully dropped in the resistance of the long, 


Fig. 4.—The practical wiring diagram. 


the receiver, we can very well make use of this as the 
Looking at the theo- 


_ retical diagram, we see that there is a o-500,000 ohms 


_ Smooth control over volume. 
| with the push controlling the filament relay, is mounted 


variable resistance in series with the loud-speaker. It 
will be found that this gives an extremely pleasing and 
This resistance, together 


* The Wireless World, February 10th, 1926, p. 217. 
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filament extension leads, and, therefore, we use a relay. 
The particular type of relay used is of an exceedingly 
sensitive and reliable type. It has a small battery con- 
cealed in its base, whilst on top, in addition to the 
mechanism, are four terminals, two of which are con- 
nected in series to either the L.T.+ or L.T.— leads 
between receiver and accumulator, the remaining two 
being connected to an ordinary bell push by a length of 
flex. Current only flows in the relay at the moment the 
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Home Broadcast Receiver,— s 
push is depressed, alternate depressions of the push turn- 
ing the filaments on and off respectively. In order to use 
the relay wire as a loud-speaker return lead, and thus 
connect the loud-speaker to the L.T.+ terminal, it will 
be necessary to bridge one input and one output terminal 
of the relay as shown by dotted lines in Fig. r. This 
will not affect the operation of the relay in any way. 
The bottom portion of the cabinet is sufficiently large to 
house a 6-volt 30 actual ampere-hour accumulator, two 
6o-volt ‘* Ever-Ready ” or similar type batteries, and the 
relay, the grid battery being in the top compartment with 
the baseboard of the actual receiver. The relay can be 
seen plainly in the photograph, its cover having been 
removed for photographing. All battery terminals are 
mounted in a line at the extreme bottom edge of the front 
panel underneath the two telephone terminals, and are 


A front view of the instrument showing panel exposed by dropping 
upper flap. 


invisible in the photographs. In this manner, short and 
direct leads can be made to the batteries. With regard 
to the H.F. choke, it is most essential that for good 
results this component be not omitted. The type used 
covers all wavelengths from 200 to 4,000 metres, and need 
not, therefore, be interchangeable. Do wot attempt to 
use a plug-in coil as an H.F. choke or there will prob- 
ably be trouble due to the large external magnetic field 
of the coil. A 0.0005 mfd. or 0.001 mfd. fixed condenser 
can be placed across the transformer primary if desired. 


Choice of Coils. 


To operate the receiver, the left-hand stud switch 
should just be placed to the right, and for the local 
station the same value of coil should be used for aerial 
tuning as in the case of the ordinary type of receiver, 
namely, a No. 35 or a Gambrell A. The local station 
will probably be heard without the reaction coil, since 
the withdrawal of the reaction coil does not break the 
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Fig. 5.—Practical wiring diagram of remote control unit. 


plate circuit as in the ordinary type of circuit. The 
reaction coil should be chosen experimentally with great 
care. It should_be the smallest with which it is possible 
to produce oscillation. It should be of such a size that 
the receiver oscillates when the reaction condenser is 
rather more than three-quarters of the way in. If too 
small a coil is used, oscillation will not be produced, 
even if the condenser is at maximum, whilst the use of 
too large a coil will mean that control over reaction will 
be far from smooth. 


Tuning for Selectivity. 


When selectivity is desired, the switch should be moved 
to the first stud, the aerial coil replaced by a coil one 
size larger, and the reaction coil by a size smaller. For 
receiving Daventry, the switch should first be placed on 
the right-hand stud as before, the aerial coil should be a 
No. 150 or Gambrell E, and the reaction coil chosen 
experimentally as before. To secure greater selectivity 
on the Daventry wavelength, place the switch on the 
centre stud, and use a No. 200 or Gambrell E coil for 
the aerial tuning. 


a Bent tower emah 
19 


The lower part of cabinet exposed by raisin 
the relay in front of the accum 
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In order that a really 
smooth control be had over 
reaction, it is most essential 
that the plate voltage of the 
detector valve be adjusted 
carefully. In nearly all cases 
it will be found that a volt- 
age in the neighbourhood of 
40 to 45 will be correct. It 
is absolutely impossible to 
tune in distant stations until 
all reaction backlash is ab- 
sent, and this can only be 
brought about by careful ad- 
justing of the detector plate 
voltage. When correctly ad- 
justed, this receiver will be 
found to glide almost i imper- 
ceptibly into oscillation in- 
stead of ‘‘ flopping ” in and 
out as is often the case. 
When it is in such a condi- 
tion the most skilled tuning 
will be unable to adjust the 
valve to the threshold of 
oscillation. It is essential. 
also, that both aerial and 
reaction condenser be fitted 
with some form of vernier 
in the same manner as the actual condensers used in the 
receiver. 

The method of mounting the two plug-in coils needs a 
little explanation. The coils can, if desired, be mounted 
in two ordinary single coil holders placed side by side 
and rhin. apart. The ‘‘ Transadapta ” actually used, 
however, possesses many advantages, one being that a 
rapid change can be made from, say, London to 


Daventry by the ability to withdraw both coils simul- . 


taneously. A further advantage is that the instrument 
possesses a small switch in its base which will be con- 


A view of the remote control unit. 
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A further view of the interior showing coils and valves in position. 


613 


venient for reversing the reaction coil. The ‘‘ Trans- 
adapta ’’ can be obtained in two types, one for mounting 
directly on the baseboard, the other ‘fitted with four pins 
for plugging into a valve holder. The Tatter is used in 
this receiver, although either type is equally suitable. 
The valve holder must ‘be of the rigid, and not of the 
‘‘antiphonic ’’’ type. Remember that the ‘‘ filament ” 
sockets are connected in the aerial circuit, ‘and the 
“ orid ”?” and ‘‘ plate’’ sockets inthe plate circuit. In 
the photograph on this page the reaction coil is the one 
nearest to the receiver panel. 

With regard to valves, the writer has found that, from 
the point of view of efficiency combined with economy, a 
Marconi D.E.2 as detector, and a Mullard P.M.2 as 
I.F., gave most excellent results, the total filament 
current consumption being only 0.27 amps. ‘Thus, using 
the receiver four hours a day, ə 2-volt 4o-a.h. accumu- 
lator will give a month’s service on one charge. 


Please Don’t Do It! 


It is most important that searching for distant stations 
be carried out during those hours when the B.B.C. 
stations are closed down, in order to avoid interfering with 
one’s neighbours by oscillation. It is just as criminal 
from a moral point of view for a novice to search for 
distant stations with a regenerative receiver whilst home 
broadcasting is in progress as it is for a would-be motorist 
to make his first attempt at handling a car in Piccadilly 
Circus at midday. 

In conclusion the writer would say that readers who 
decide to construct this receiver will find that their efforts 
will have been well rewarded the first time they F put the 
receiver ‘fon the air.’ 
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A Section Devoted to New Ideas and Practical Devices. 


WIRING MODEL. 
In wiring a receiver for exhibition 
` purposes where it is essential that 
every wire should be accurately bent 
to shape it is very convenient to con- 
struct a rough wooden model of the 
baseboard with the various compo- 
nents in position. 
stituted for terminals, soldering tags, 
etc., and as long as the relative posi- 
tions of the points of connection are 
strictly adhered to the remainder of 
the construction may be quite rough. 
Not only does this method of wiring 
ensure a neat appearance of the 
finished receiver, but it enables a 
series of experiments to be carried out 
to ascertain the system which will 
give the shortest and most direct 
wiring.—B. R. 
oo oo 
POINTER. 

The diagram shows how a well- 
known type of paper fastener may 
be used as a pointer for certain types 
of condenser dial which stand a short 
distance above the level of the panel. 
One of the blades is hent over at right 
angles and the other shortened and 
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Condenser diat indicator. 


soldered to it to act as a support and 
give rigidity. The head of the paper 
fastener may then be secured to the 
panel in a suitable position by means 
of a small touch of glue or Chatter- 
ton compound.—W. H. W. 
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COIL HOLDER CONTACTS. 

Having experienced considerable 
trouble with flexible connections to 
the moving coils of a three-coil holder 
the writer devised a method shown in 
the accompanying diagram. 

Pairs of brass blocks din. thick 
were filed out to a suitable radius and 
screwed to the base of the coil holder 
immediately beneath the moving coil 


Sodi c contacts Tor moving coil holders. 


plugs. The brass blocks were spaced 
to correspond with the distance be- 
tween the plug and socket in each coil 
holder. The plug and socket in each 
case were removed and fitted with 
spring plunger contacts. These may 
either be constructed specially, or they 
may be obtained from ordinary elec- 
tric lamp sockets and modified to fit 
the coil plug. By this means an efg- 
cient and silent contact is obtained 
which will last indefinitely.—W. H. 


0000 
DRY BATTERY HINT. 

The life of a H.T. battery con- 
structed with flash lamp battery units 
will be greatly extended if the bat- 
teries are treated in the following 
manner before assembly. 

The paper cover of each battery is 


pierced in several places i ig the spaces 
between the cells. . Each battery is 
then dipped in: a bath of molten 
paraffin wax (not too hot) until fully 
saturated. Not only will the wax im- 
prove the insulation and prevent leak- 
age currents from flowing between 
different parts of the battery, but 
should one of the zinc containers be- 
come eaten away towards the end of 
the useful life of the battery the 
trouble will be isolated by the wax 
and prevented from spreading to 
other cells. —H. Y. F. 
o000 
AERIAL LEAD-IN. 

To keep the aerial lead-in clear : 
the eaves and walls of the house 
wooden arm 2 or 3ft. in er 
should be fitted immediately above the 
lead-in insulator. The end of the 
arm is fitted with a porcelain insu- 
lated hook through which the’ lead-in 
wire is passed. Before attaching the 
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Aerial lead—in 


aerial wire to the lead-in insulator 4 
small weight, such as a pipe coupling, 

is slipped over the end. This will 
not only take up slack in the down 
lead, but will also serve to drain of 
water before it reaches the lead-in ter- 
minal. Incidentally, it may be men- 
tioned that this terminal is to a cer- 
tain extent sheltered by the project- 
ing wood arm.—S. F. H. 
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Brightening the Journey from Quebec to Vancouver. 
By E. C. THOMSON. 


HEN we reflect that there are people who can 

plumb the uttermost depths of boredom during 

the short run from London to Brighton, we can 
appreciate, vaguely, perhaps, the horrors that may lie in 
wait for the same sort of traveller in Canada. To 
journey on the Canadian National Railways from Halifax 
to Vancouver is to cover no fewer than 3,778 miles, and 
the trip will consume four and a half days. Not that 
the route covered by the Canadian National Railways is 
intrinsically uninteresting—the exact contrary is the case ; 
but enough is as good as a feast, and after a time the 
finest profusion of mountain, forest, and torrent will 
begin to cloy. 

The value of wireless in relieving the tedium of these 
long journeys was early recognised bv the management 
of the Canadian National R: uilways, with the result that 
train radio in Canada is no longer in the experimental 
stage—it is an integral part of the railway equipment, 
and the wireless personne! fulfils its functions with the 
same punctiliousness as marks the activities of the staff 
in the saloon. ‘The operation of all wireless equipment 
is entrusted to uniformed attendants specially trained to 
the work. These operators, who also act as touring 
representatives on behalf of the railway, are responsible 
to a supervisor of operators, whose office is at Montreal, 
or to his assistant supervisors. 


A Chain of Stations. 


To ensure reliable reception at any point on the nearly 
4,000-mile route from Halifax to Vancouver, a chain 
of broadcasting stations has been effected, stretching from 
end to end of the Dominion, and their familiar ‘' CNR i 


3 


call signs will be well’ known to many British amateurs. 


The ten stations comprising the’chain are situated at Monc- 


ton, Montreal, Ottawa, ‘Toronto, Winnipeg, Regina, Saska- 
toon, Edmonton, Calgary, and Vancouver. ‘The magni- 
tude of this broadc asting system will be the better under- 
stood when we realise that it serves to supply news and 
entertainment not only to express trains speeding across 
the Dominion, but to the railway hotels and to the homes 
of many thousands of employees 


Canada’s Lead. 


Every train is thus in touch with at least one broad- 


casting station, and generally two or three, while the 
pi issengers, besides hearing light musical concerts 


‘heavy stuff ’’ is banned), enjoy the benefits of a red- 
hol news service even when travelling in the remotest 
parts of the Dominion. 

It is worth while recording that the Canadian National 
Railways, in providing such a service, are ahead of any 
other railway in the world. Experiments in broadcast 
reception have been conducted on most lines, in this 
country and abroad, but the credit for establishing a 
permanent wireless service for the benefit of passengers 
undoubtedly belongs to Canada. 

The receiving apparatus on the trains is installed in 
the reading or library car, whither travellers can repair 
when the demon of boredom threatens. Loud-speakers 
and head ’phones are both available, and would-be 
listeners can generally take their choice from the pro- 
grammes offered by the nearest stations. 

In designing a suitable aerial the chief difficulty with 
which the engineers had to contend was presented by the 
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Wireless on Canadian Trains.— 
track clearances, which impose a strict limit on the height 
to which the aerial can extend. Bridges, tunnels, and 
the height of the railbed all have to be taken into account. 
The most efficient form of aerial was found to be that 
shown in the photograph on page 617. The height of 
this aerial is 15.7ft. above the track. It consists of 
approximately zooft. of No.- 14 R.C. stranded wire, 
‘made up in the form of a closed loop with the lead-in 
taken off at a suitable point near the receiver. Four 
steel brackets on each side of the car support glass pony 
insulators, which in turn hold the aerial wire. Direc- 
tional effects are practically abseyt with this form of 
antenna, a very important factor in connection with recep- 
tion on a car which may be constantly changing its 
direction on curved portions of the line. 

In their search for the best form of earth the engineers 
discovered that best results were obtained by bonding 
together the steam and water pipes and by using the 
steel underframe of the car. 


The Standard Receiver. 


The standard receiver used on the trains is based on 
the neutrodyne principle. ‘An additional power amplifier 
is provided for loud-speaker work, while the telephone 
circuit provides for 12 to 24 pairs of .’phones. The 
whole unit is assembled in a mahogany cabinet, more 
than sft. high and about 2ft. wide, the woodwork being 
finished to match the interior of the car. To avoid vibra- 
tion, the set is mounted on rubber sponges and each unit 
is contained in a separate compartment. l 


WIRELESS EN ROUTE, Passengers enjoyin 
express. Wireless is installed on all long 
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broadcast reception in the library car of a C.NR. 
istance trains on tħe Canadian National Railways 
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The circuit design of the neutrodyne receiver is of 
undoubted interest. The first H.F. valve is reflexed. 
Break jacks are provided between the various amplify- 
ing stages to permit of breaking in for the purpose of 
verifying the performance of the H.F. amplifier. Break 
jacks also facilitate the tuning of the set, for by ir- 
creasing the number of amplifying stages step by step 
the intermediate circuits can be set to the best tuning 
adjustment. Reflexing is carried out by the series 
method, and the secondary of the transformer, which 
feeds back to the grid circuit of the first valve, is shunted 
with a resistance having a value of 0.25 megohms. 
Leaky grid condenser rectification is employed. 

Contrary to what might be expected, the car lightinz 
batteries are not employed for obtaining plate and fila- 
ment current, this arrangement being impracticable for 
maintenance purposes. Storage batteries are therefore 
used for L.T. supply and ordinary dry batteries for H.T. 


Trouble with Lighting Equipment. 


With certain types of car lighting equipment, trouble 
has been experienced during reception from high- 
frequency currents produced by arcking between the 
brushes and commutator of the generator. The same 
form of annoyance, it may be remembered, was encoun- 
tered on the Great Western Railway in March last, when 
a superheterodyne was installed on the Cornish Riviera 
express. Strangely enough it has been found on the 
Canadian National Railways that when the cars are of 
steel construction, the interference is not so apparent, 
due, no doubt, to a shielding effect. The use of covered 

wire has also helped to miti- 
gate the nuisance. To 
overcome the trouble com- 
pletely a low pass filter was 
inserted between the brush 
leads and the rocker arm of 


the switch, 7.€., in seres 
with the output of the 
generator. 

Fading. 


A more baffling form of 
disturbance to reception is 
caused by tunnels, cuttings, 
and bridges. Very often 
signals fade entirely, and 
while the man who is trying 
to read in the farthest corner 
of the car may count this a 
merciful respite, there are 


other passengers whose 
pleasure is rudely inter- 
rupted. To overcome fad- 


ing of this kind the use of 
super-sensitive apparatus has 
been suggested ; but while it 
is certainly possible to 
‘t boost up” signals to 
average strength, local dis- 
turbances are also exaz- 
gerated to a pitch which may 
be unendurable. 
15 
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` Wireless on Canadian Trains— 


An Efficient Maintenance 
Service. 


Finally, there is the ques- 
tion of maintenance. This 
work has been entrusted to 
the engineering department, 
to whom a general - foreman 
of installation is responsible. 
On the shoulders of this 
oficial lies the onus for 
ensuring that the receiving 
equipment is in good order 
when handed ovér to the 
uniformed operators. The 
charging of storage batteries, 
the testing and replacement 
of equipment, and similar 
tasks which may be necessary 
while the trains are en route, 
are the duty of local repre- 
sentatives at Moncton, 
Montreal, Toronto, Winni- 
peg, and Vancouver. At 
each of these ‘‘ ports of 
call ’’ detail test reports are 
kept to enable the engineering department to maintain 
a close survey over all equipment with the object of 
obtaining ever-increasing efficiency. 

Among the important trains which carry radio equip- 
ment may be mentioned ‘‘ The International Limited,” 
travelling daily over the 848 miles between Chicago and 
Montreal; ‘‘ The Continental Limited,’’ running from 
Vancouver to Montreal, a distance of 3,091 miles; and 
“ The National,” which links Vancouver with Toronto, 
covering a distance of 2,771 miles. 
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A Lesson for British Railways. 


In the face of Canada’s enterprise may it- not bë 
asked why wireless is absent on British railways? In 
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A TRAIN ANTENNA SYSTEM. A typical car on the Canadian National Railways, showing the 
neat form of aerial employed. 


rectional effects are said to be almost entirely avoided. 


matters of railway speed and punctuality Great Britain 
is supreme. 

It may be urged as an excuse that the journeys under- 
taken by expresses in this country are relatively short, 
but the excuse is inadequate. The recent experiments 
on the Great Western Railway proved conclusively that 
broadcast reception is by no means unwelcome to the 
jaded traveller. The combined attractions of passing 
scenery, popular magazines, and meals in the restaurant 
car remain insufficient compensation for a state which, 
viewed in the most favourable light, can only be regarded 
as comfortable imprisonment. At the risk of being plati- 
tudinous, we may say that wireless on a train is a link 
with the outside world Verb. sap.! 
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AL, 60U, Logs. SVNR, SSMX, SMTM. _ Holland: 
6PG, 6ZL, 6KK, 6YU, 6JV. France; PCLL, PCJJ, PCUU, PCMM» Russia: 
anr SDE; GDh GBD, OER; SEE, coa RDW? RCR, RDB, RDZ RNRL. 
8EN, 8FD, 8GRA, 8HBK, 8HFD, RIM, RRP. Belgium: B3 P2 
8HS, SIP, 8IX, 8IN, 8IL, 8JMS, AGA, POW, FL, 4YX, EAVA, DCN, pj O22, AYZ. Brail: IC,’ 1AB. 
8KK, 8LDR, 8MB, 8NOS, 8NSD, GBO, U4IG. Fand. 800. SND. NR Feriti 
8NS, 8PLA, 8SSY, 8TV, 8USS, (0-v -0) between 20 and 100 metres. 1PP (telephony) JDN A, JDES 


D4, K5, M2,” P2, P7, 82, S5, U3, 


2AYC, 2BS, 4X4, 2AHM, 6CK, ISR, 


Z1, Z22, 4GR, 4RS. ‘Germany: K7, Punjab, India, 

Y4, Y8, 16, L4, 4CL, 4CN, Great Britain: 2CO, 2FA, 2LF, Ir’ L Mai aT pins 
4VR. Italy: 1AY, 1BD, 1CE, 1GR, 2XP, 2XY, a ee SHA, SNN, SBAJ, TGR, 3HE, Fr 809. SCR 
SMWT, SMXT, SMZZ. Spain : 6YF. France : "BAX, ' 8AJ, 8DX, H3Q ’8BMD. ? 
EARI, EARS, EÁR?21, EA4SN? Hol- 8FA, 8FR, 8HFY, 8HU, 8HSF, 8JN, , 

land: OWC, OPM, OWB, OCX. Fin- 8LB, 8NN, 8ND, 5NF, 8QQ, 8QRV, All below 60 metres. 

land: 2ND, 2NS. Miscellaneous: 8TK, 8YOR, 8UY, FW, FL, MAROC. . (0-v-0, Armstrong Super Regenerative, 
KDZ1, WWO, WIR, WIZ, NL20, U.S.A.: 1CMP, I1TRM, 2AMJ, 2LD, indoor aerial, no earth.) 

4IT, GBM, OCNG, TETW, FW, 3X0, 48A, 4RM, 4RU, 5PC, 5UK, W. S. Wilkinson and F. Skelton. 
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HIGH-FREQUENCY RESISTANCE. 


Damping Effects in Receiving Circuits, and How They May be Reduced 
by Reaction. 
By E. MALLETT, M.Sc., M.LE.E. 


HAT are these low-loss coils and low-loss con- 
l \ \ densers one reads so much about in the adver- 

tisements? Are these of such great advantage 
as they are generally used ? 

These queries depend for the answer upon a know- 
ledge of what high-frequency resistance really is and 
how it arises. Every reader by now knows Ohm’s Law, 
which states that the direct current through a circuit is 
equal to the potential difference divided by the resist- 
ance, and that this law applies also to a tuned high- 
frequency circuit; but the resistance to be used in esti- 
mating the current is by no means the resistance that 
would be measured at low frequencies or on a Wheat- 
stone bridge, but something which is usually many times 
greater. The reasons for its being so much greater are 
not simple. The skin effect is well understood, that is, 
the fact that the current is carried by only a small portion 
of the wire on its surface, and, in the case of a coil, on 
the inside surface only; but the increases of resistance 
found at high frequencies are greater than can be ex- 
plained in this wav. Another factor which enters is the 
clielectric losses in the insulation between the various 
turns of wire and in the stray capacities, which cause an 
increase in the effective resistance. The effective or high- 
frequency resistance, in fact, is the figure by which the 
square of the current must be multiplied in order to give 
the power in watts dissipated in heat. 


Selectivity. 


When the circuit is detuned a little the currents flow- . 


ing with a given electromotive force and, therefore, the 
voltages available for producing audible signals are re- 
duced, and the same is true if the frequency or wave- 


length of the electromotive forces is altered. In order 
ae ean ‘ se es ese 
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: e73 $ 
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Fig. 1.—Tuned aerial circuit (2) loaded by power absorbing de- 
tector and (b) the equivalent electrical circuit. 


to obtain selectivity, this reduction for a given alteration 
of wavelength must be as great as possible, and it will 
be greater the lower the high-frequency resistance. 
Evidently, then, on both accounts, in order to obtain 
strong signals and in order to obtain selectivity, our cir- 
cuits should have small high-frequency resistance; but 
we do not achieve this desirable end by just buying ‘' low- 
loss ” coils and condensers, because, generally speaking, 
when we build up these coils and condensers to make a 
receiving set we introduce high-frequency resistance, 
A 20 


which is very much greater than-that of one special 
“low-loss ’? apparatus, so that a few ohms more or less 
in the latter is of relatively small effect. 


Damping Introduced by the Detector. 


For instance, a very usual arrangement is to place a 
parallel coil and condenser in an aerial and connect a 
detector, say, crystal or grid leak valve rectifier, across 
them as shown in Fig. 1 (a). In effect now we have 
shunted our parallel circuit with a series condenser ani 
resistance corresponding to the aerial, and a resistance 
corresponding to the detector, and on each account the 
effective high-frequency resistance of the parallel coil and 
condenser will be increased, and, with the aerials and de- 
tectors in common use, very considerably increased. Then. 
again, the panels on which the condenser is mounted, cr 
the coil holder or the valve from pin to pin, mav through 
dust or moisture oz stray Fluxite become dirty and show 
low insulation resistance. A megohm will introduc 
about an ohm in receiving London and about ro ohms 
in Daventry with the usual broadcast receiving condensers. 

Another instance is the tuned anode arrangement in 
which the parallel coil and condenser are shunted by the 
valve. The resistance introduced in this way will be 
about 50 ohms for T.ondon and 500 ohms for Daventry. 
and clearly it is out of all 
proportion to strive after a. 
reduction of the coil and con- 
denser resistance by an ohm 
or two. The resistance in- 
troduced in this manner is 
greater the greater the in- 
ductance value and the 
smaller the condenser value 
for a given wavelength, so 
one should keep the condenser 
values as large as possible. 

In all these cases, where a large increase of effective 
resistance is caused by shunting some necessary apparatus 
across the oscillatory circuit, an improvement can le 
effected by shunting only a portion of the coil of the 
oscillatory circuit, as is indicated in Fig. 3, where (a) 
shows the ‘“‘ anode tap” and (b) shows an oscillatory 
circuit with two ‘‘ taps,” one to the aerial and the other 
to the detector. It might be thought at first sight that 
as only a portion of the inductance is being used, the 
voltage obtained must necessarily be smaller than the 
whole voltage across the coil, but it must be remembered 
that the currents flowing and therefore the voltages avail- 
able are greater the smaller the high-frequency resistance. 
so that there will be in each circuit a best position for 
the tapping point. It can be shown that the best arrange- 
ment is that which makes the effective resistance adde! 
to the oscillatory circuit by the shunting apparatus equa! 
to that of the oscillatory circuit alone. 


Fig. 2.—In a tuned anode cir- 

cuit the internal resistance of 

the vaive is in parallel with the 
tuned circuit. 
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High-frequency Resistance.— 

Now comes the question of how to arrange this tap- 
ping in practice. With the usual plug-in coils so much 
in favour to-day it is admittedly difficult; the only way 


would be to bring out one or two leads from suitable . 


points to separate terminals; but with the old arrange- 
ment of a cylindrical coil with a sliding contact it is 
comparatively simple. Here, however, another difficulty 
arises. The sliding contact usually touches at least two 
_and sometimes more wires, so that turns are shorted, with 


<b) 


Fig. 3.—By connecting the loading resistance across a part only 
of the inductance, the camping in an oecillatory circuit may be 
uced. 


the result that the effective inductance jis reduced 
and high-frequency resistance is again introduced. 
There are, however, coils where this disadvantage is not 
experienced. One arrangement which successfully over- 
tomes the difficulty is a split contact—a contact made 
half of insulating and half of conducting material, as 
indicated in Fig. 4. The top of the contact is square in 
a square hole to prevent rotation. With two such con- 
tacts on a cylindricał coil the best positions for the aerial 
tap and detector tap can easily be found. Incidentally 
the single-layer cylindrical coil is the best form from 
the point of view of low resistance. 
Reduction of High-frequency Resistance by Valves. 
With valves the effective high-frequency resistance of 
an oscillatory circuit can be reduced to a very small figure. 
In fact, it can be made ‘‘ negative ’’ when high-frequency 
currents flow in the circuit without any applied high- 
frequency electromotive force; the arrangement oscillates 
by itself. The reduction of high-frequency resistance can 
be carried out in two ways; by connecting the oscil- 
latory circuit whose resistance is to be reduced across the 
grid and filament of the valve, and coupling back from 
the plate circuit; and, second, by connecting the oscil- 
latory circuit to the plate and 
coupling back to the grid. 
These arrangements are 
shown in Figs. 5 (a) and (b), 
where the coupling shown is 
by mutual inductance. There 
WIRE OF COIL are other ways as by common 
Pig: 4B paclal canted eh inductances or condensers, 
does not eee oe is but’ mutual inductance is 
` generally most convenient. 
The reduction of resistance actually effected depends 
upon the valve and the batteries and upon the value of 
mutual inductance. As the latter is increased the effective 
resistance is reduced (provided, of course, that the coils 
are connected the right way round—if one coil is re- 
versed, the effective resistance will be increased), and 
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finally the circuit will oscillate. The limit to which the 
resistance can be reduced depends upon the stability of 
the circuit. The greater the coupling required to reduce 
the resistance to a certain figure, the more likely is the 
circuit to burst into oscillations with small changes in 
the circuit conditions, such as alterations of battery 
voltages or valve alterations. The smaller the 
initial high-frequency resistance the smaller is the coupling 
required. On this account the circuit (a) has an advan- 
tage over the circuit (b), since the former with suitable 
grid bias is not initially damped by the valve, as 1s the 
latter. 
Crystal Circuits. 

Fig. 6 shows a very popular receiving circuit in which 
the high-frequency resistance of the aerial circuit is re- 
duced by the detecting valve itself in accordance with the 
scheme of Fig. 5 (a). The primary of the low-frequency 
transformer (or the headphones) is shunted by a condenser 
in order to offer only a small impedance to the high- 
frequency currents which are flowing. 

In Fig. 6 the valve is used for two purposes—amplifica- 
tion and detection—and very good results can be obtained 
by this arrangement. But the best conditions for high- 
frequency resistance reduction or amplification are not 


}+---------a 
(a) (b) 


Fig. 5.—Reduction of high-frequency resistance by reaction. 


the same as those for detection, and better reproduction 
would be expected by using separate devices for each 
purpose. 

The crystal detector is admittedly capable of giving 
very excellent results. In fact, it is probably better than 
any other arrangement for dealing with large signals 
without distortion. But it- 
seriously increases the high- 
frequency resistance of any. 
oscillatory circuit across 
which it is shunted. This, 
however, can be overcome by 
means of a valve. Fig. 7 
shows two schemes for doing 
this, based on the schemes 
(a) and (6) of Fig. 5. In © 
each the resistance of the 
aerial circuit shunted by the 
crystal detector and phones 
(or primary of intervalve 
transformer) is reduced by the valve. The arrangements 
shown are those that would be employed in using plug-in 
coils. It would be better to use tapping points on a cylin- 
drical coil, as described previously, obtaining the reaction 
by means of a small rotating coil within the cylinder. These 
arrangements give very pure reproduction. They have 

A 2I 
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Fig. 6.—Valve detector circuit 

in which the high-frequency 

resistance of the aerial circuit 
is reduced by reaction. 


620 


High-frequency Resistance.— 

another advantage. It often happens that one’s battery 
is exhausted when one is particularly anxious to receive 
a time signal. With these arrangements, even though the 


(a) (bj 
Fig. 7.—Selective valve—crystal circyits. 


valve is not alight, signals are still received without. 


any circuit modifications. The valve when in operation 
simply reduces the high-frequency resistance of the cir- 
cuit, and thus increases the loudness of the signals and 
improves the selectivity. 


A Reflex Circuit. 


Since the valve is used as a resistance reducer only, 
and the adjustment for this purpose is exactly the same 
as that for low-frequency amplification, the arrangements 
of Fig. 7 lend themselves very well to a reflex modifi- 


Fig 8.—Reflex circuit developed from circuit in Fig. 7 (a). 


cation, by means of which the valve can be used over 
again to give a low-frequency amplification. Such a 
modification made on the circuit of Fig. 7 (a) is shown 
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in Fig. 8. The primary of an intervalve transformer re- 
places the headphones, and the secondary of the trans- 
former is put across the grid and filament of the valve 
by placing a condenser in the aerial circuit. The phones 
(or loud-speaker) are placed in the plate circuit of th: 
valve, and they must be shunted by a condenser in order 


to pass the high-frequency currents, or, better still, the 


condenser may be placed across both battery and phones. 
as shown. The grid biasing battery is placed as shown 
in the transformer secondary circuit. 


Crystal as a Stand-by. 


If a receiving set is built on these lines and it is 
required to receive signals when the valve has failed, al: 
that is necessary is to arrange to plug in the telephone in 
place of the transformer primary. 

An advantage of this reflex circuit over some that are 
in use is that the further stages of low-frequency ampli- 
fication can be added without difficulty. One additional 
stage added is shown in Fig. 9. 


H--—----4 


Fig. 9.—The circuit of Fig. 8 with the addition of a stage of L.F. 
amplification. 


In the arrangements of Fig. 8 and Fig. 9 it would be 
better to have the aerial and the crystal detector tapped 
on to the tuning coil at suitable points closer to the eart 
end, as explained before, but the grid tap can be at the 
end as shown, as, using negative bias on the grid, the 
valve itself should not introduce any high-frequencr 
resistance. If variometer tuning of the aerial is em- 
ployed the variable condenser is simply omitted and 
the tappings made on the variometer stator. 

With signals barely audible on headphones with the 
crystal detector alone, the arrangement of Fig. g gives 
quite fair strength on a loud-speaker. 


BOOK REVIEW. #4 
KELLY’S DIRECTORY OF THE ELECTRICAL INDUSTRY, WIRELESS AND ALLIED TRADES, 1926. 


HIS excellent directory is indispensable to all those who 
wish to keep in touch with wireless manufacturers, consult- 
ing electrical engineers, or power, lighting. and traction 
undertakings. The high standard noticeable in previous years 
is fully maintained in the 1926 edition, and it is evident that 
no pains have been spared to bring the varied information up 
to date. The area covered includes Great Britain, the principal 
industrial centres of Ireland, the Channel Islands, and the Isle 
of Man. 
As in previous issues, it comprises (1) a Geographical 
Section in which particulars of electrical supply undertakings, 
and the names and addresses of engineers and traders are 
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arranged alphabetically according to counties; (2) an alpha- 
betical list of public lighting, power, and traction undertakings; 
(3) electrical engineers and traders in the Loudon area, arranged 
both alphabetically and classified under their respective trades 
or professions; (4) similar lists for country districts, including 
Ireland, the Channel Islands, and the Isle of Man; and (5) ə 
useful list of proprietary articles and trade names. 

A proof of the thoroughness with which this directory has been 
compiled is the fact that it contains the names and addresses of 
some 4,500 wireless retailers. The price of the directory is Iè., 
post free, and the publishers are Kelly’s Directories, Ltd., 1%, 
Strand, London, W.C.2, 
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Events of the Week in Brief Review. 


HAPPY MOSCOW. 

Public reading rooms in Moscow have 
been equipped with broadcast receivers so 
that poor persons unable to purchase a 
set are able to listen. 

o0ooo 


INCREASED POWER AT ECOLE 
SUPERIEURE. 

Many listeners will learn with pleasure 
that the popular Paris broadcasting 
station, Ecole Supérieure des P.T.T., is 
increasing its power to 10 kilowatts, 

The French postal authorities announce 
the early opening of new stations at 
Bordeaux, Lille, Angers, and Strasbourg. 

o°o00 


TRACKING BANDITS BY WIRELESS. 

In Burma, which would appear to be 
the criminal’s paradise—526 murders 
were committed in the first quarter 
this year—wireless is being resorted to 
as a means of tracking offenders. Port- 
able wireless installations, says a 
Rangoon message, are proving of in- 
estimable value in locating wandering 
Dacoit bands on the frontier. 

0000 


NEW WIRELESS WONDER ? 

A writer in the daily Press last week 
described a wireless-controlled aereplane 
now “taking shape” which will enable 
operators on the ground to see, by means 
of television, the same view as would be 
obtained if they were seated in the cock- 
pit of the aeroplane. Fortunately for 
the wireless pirates there is no suggestion 


that the device will be used by the 
P.M.G. 
0000 
“AIR PIRACY” IN AMERICA. 
The lengthy dispute between the 
Zenith © broadcasting station W.JAZ, 


Chicago, and the U.S. Government on 


the question of transmission hours has. 


ended with a victory for the broadcasting 
station. For transmitting at times other 
than the one hour a week allowed by the 
State, the Zenith officials had been 
charged with ‘“‘air piracy.” The legal 
decision against the Government denies 
that Secretary Hoover has the power to 
regulate the ether, and unless new legis- 
lation is enacted by Congress, the 
American ether may become even more 
chaotic than it is at present. 


4 


of - 


ONLY ONE MISS! 

By the middle of this month proceed- 
ings had been taken against 135 persons 
for installing wireless sets without a 
licence, stated the Postmaster-General. 
134 convictions had been secured. 


ooo0oo0o 


AUSTRALIAN GOVERNMENT AND 
WIRELESS. 

A Melbourne message states that the 
Commonwealth Government is likely to 
take over the whole of the broadcasting 
operations in Australia in the near future. 


oo0oo0oo 


BROADCASTING AND ULSTER CENSUS 

Broadcasting was enlisted as an aid to 
the authorities during the census of 
population taken in Ulster last week. 
Prior to the Census minute instructions 
for filling up the forms were given from 
the Belfast broadcasting station. 


ANOTHER BEAM STATION. 
The beam transmitting station at 
Grimsby is scheduled for completion on 


June llth. 


aooo 

ABANDONED WIRELESS EXHIBITION. 
From the Birmingham Chamber of 

Comıiınerce we learn that the arrange- 


meuts for a wireless exhibition at Bingley 
Hall, Birmingham, from May 19th to 
29th, in connection with the Queen’s Hos- 
pital Extension Fund, have been aban- 
doned owing to insufficient trade support. 
0000 

NOTES ON INTERVALVE COUPLING. 

At the ordinary meeting of the Radio 
Society of Great Britain, to be held this 
evening (Wednesday) at the Institution 
of Electrical Engineers, Savoy Place, 
W.C.2, at 6 o'clock (tea at 5.30), Mr. 
H. L. Kirke, M.I.Rad.B. (of the B.B.C.), 
will deliver a lecture entitled ‘‘ Some 


Notes on Intervalve Coupling.” 


IN SUNNY SPAIN. The Bilbao broadcasting station EAJ11, with its picturesque back- 


ground of hills. 


Note the loud-speaker on the baicony, enabling passers-by to hear the 


concerts. 
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Current Topics.— 
If SUMMER COMES ... 

The crystal user whose distance from 
a broadcasting station results in inferior 
reception during the hours of daylight 
may have reason to lament the advent 
of Summer Time. ‘The only appropriate 
advice seems to be: °° Clean the set and 


have patience.’’ 
0000 


INTERNATIONAL WIRELESS 

i COMPETITIONS. 

“Some of the strangest-looking and 
yet most effective receivers ever dreamed 
ot”? are to appear at the Radio World’s 
Fair in New York during the autumn, 
according to a prophecy 


promoters. 
Of pre-eminent interest is to be the 
International Home Construction Con- 


test, in which amateurs all over the world 
are invited to compete. The competition 
will be open for broadcast receivers as 
well as short-wave sets, 

During the display international com- 
petitions will be conducted in code trans- 
mission between amateurs on both sides 
of the Atlantic. 

oo0oo0o0 


BROADCASTING COPYRIGHT 
IN U.S.A. 


In giving evidence recently before tho 
joint committee on Patents of the Federal 
Senate and House of Representatives 
(says The Times), Mr. W. B. Harkness, 
a vice-president of the American Tele- 
phone and Telegraph Company, gave the 
following table of fees paid for broad- 
casting copyright music controlled by the 
American Society of Authors, Composers, 
and Publishers, which had been charged 


made by the < 
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with holding a monopoly on productions : 
With an hour cost of 12 cents to 
$1.60, stations of 500 watts pay fees 
ranging from $100 to $2,500 per annum; 
stations of 1,000 watts, with an hour cost 
of 12 to 60 cents, pay from $200 to 
$1,000 per annum; with an hour cost of 
33 cents to $1.92, stations of 1,500 watts 
power pay from $500 to $3,000 per 
annum, and stations of 5,000 watts, with 
an hour cost of 23 cents to $1.16, pay 
from $300 to $2,500 per annum. 


“WIRELESS WORLD” 
READERS’ BALLOT. 


E print below the list of suc- 
cessful entrants in The Wireless 

World Readers’ Ballot in connection 

with the issue of March 24th. This 

feature proved exceedingly popular, 

and the keenness of the ballot may 

be judged from the fact that most of 

the prizes are divided. 

Ist Prize, -£20. 

Dr. C. B. Childs, Edinburgh. 
2nd Prize, £10.—3 competitors tie. 
Amount divided, £3 6s. 8d. each. 


Charles F. Crompton, Tadworth, 
Surrey. 

George Henry Dew, Brixton, 8.W.9. 
E. T. Tregenza, Wallasey, Cheshire. 
3rd Prize, £5.—2 competitors tie. 

Amount divided, £2 10s. each. 
H. W. Kendall, Dulwich, 8.E.22. 
ar E. Uppington, Blyth Road, 


APRIL 28th, 1920. 


15 Prizes of £1 each.—29 competitors tie. 


The combined amount is divided 
amongst them as prizes of 10s. 6i. 
each. 


The following are prize-winners :— 


J. Andrew, Clayton, Manchester, 

Lt.-Commander W. T. Bagot, London, 
S.W.7. 

Bertraud William Baıtram, Farnborv', 
Hants. 

George W. Blow, c/o Forrest, Dundee. 

Norman W. D’Arcy, London, N.W.3. 

William Dickens, Loughborough, 
Leicestershire. 

Charles Edwards, London, S.E.17. 

W. D. Fisher, Holloway, N.7. 

J. S. Hasdell, Tottenham, N.17. 

W. H. Judges, London, N.W.1. 

B. Kaplan, London, S.E.1. 

C. F. Keiler, Bournemouth. 

Reginald S. Kelway, Milford Haven, S. 
Wales, 

A. W. King, Woodbridge, Suffolk. 

G. S. Luke, Chelsea, S.W.10. 

E. Mace, Maidstone, Kent. 

W. Morley, Portsmouth. 

G. O. Phillips, London, §.W.2., 

A. R. Porter, Poole, Dorset. 

William Pulling, Portsmouth. 

E. J. F. Pulling, Reigate, Surrey. 


William KRaybould, jun., Walsa!l, 
Staffordshire. 

W. Redfern, Ore, Hastings. 

G. Sharman, Staines. 

A. G. Smeeton, Sheffield. 

Granville Smethurst, Westhoughtor. 
Lancs. 


James B. Smith, Glasgow. 
E. S. R. Thorne, West Worthing. 
Sussex. . 
Ernest Wainwright, Lincoln. 


TRANSATLANTIC PICTURE TRANSMISSION. 


i ICTURE 
~! equipment has now been © 

installed at Redio House. . 
the central telegraph office of 
the Marconi The 
system employed has been de- 
veloped by Mr. R. H. Ranger, 
and recently © fully de- ` 
the of this 
The image is recorded 
on transparent celluloid, and is 
analysed by a narrow beam of 


Company. 


Was 
scribed in pages 


journal, 


light whic a photo-clectrie cell 
converts the fluctuating light 
Intensities into an interrupted 
current which in turn is caused 
to break up the continuous 
waves of the transmitting 
into a serics of wave 
The transmitting and 
receiving sets are svnchronised 
by means of tuning forks. Our . 
Hhustratiou is a reproduction of 
a cheque recently transmitted 
across the Atlantic. 


station 
trains. 


A 24 


ee ate oe . Ca es aot Oprebnpt Ogee Oy Meroe e ot 


1 Afd 


G 


A - -o - 


General Harbord’s cheque transmitted by wireless. 
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14.—Highton and Other Pioneers. 


ENRY HIGHTON (1816-1874), who, with his 
brother Edward, carried out many experiments in 
wireless telegraphy, was educated under the famous 

Dr. Arnold, of Rugby, and was appointed Principal of 
Cheltenham College in 1859. 

About 1852 he succeeded in communicating over a dis- 
tance of about a quarter of a mile with bare wires sunk 
in canals. ‘‘ The result,” wrote Edward, ‘‘ has been to 
prove that telegraphic communications could not be sent 
to any considerable distance without the employment of 
an insulated medium.” 

His brother Henry was more optimistic, however, and, 
believing in the practicability of the scheme, continued his 
experiments on the banks of the Thames. In a paper, 
read before the Society of Arts in 1872, he stated that 
for many years he had ‘‘ been convinced of the possibility 
of telegraphing for long distances without insulation, or 
with wires very imperfectly insulated; but till lately 
I had not the leisure or opportunity of trying sufficient 
experiments bearing on the subject. I need hardly say 
that the idea has been pronounced on all hands to be 
entirely visionary and impos- 
sible, and I have been warned 
of the folly of incurring any 
outlay in a matter where every 
attempt had hitherto failed. 
But I was so thoroughly con- 
vinced of the soundness of my 
views, and of the certainty of 
being able to go a considerable 
distance without any insulation, 
and any distance with very im- 
perfect insulation, that I com- 
menced, some three or four 
months since, a systematic 
series of experiments with a 
view to testing my ideas 
practically.” 

In these experiments Henry 
Highton transmitted signals 
from various lengths of wire, 
submerged in the Thames, and 
found that he could, without 
difficulty, exceed the limits that 
had previously been supposed 
to be practicable. He next 
tried transmitting with wires 
laid across the Thames, but had 
them broken five or six times 
by the strength of the current 
and by barges dragging their 
anchors across them. 


Henry Highton. 


Subsequently he placed the receiving instrument in a 
room in his house on the banks of the river, and sent 
a boat down stream with trailing wire and a battery. 
Signals were made at different distances, and so success- 
ful was the experiment that he obtained leave to lay 
wires in Wimbledon Lake, where further experiments 
were carried out. 

The result of all this work was that Highton found 
water to be ‘‘so perfect an insulator for electricity of 
low tension that wires charged with it retained the charg: 
with the utmost obstinacy ; and, whether from the effect 
of polarisation (so-called), or, as I am inclined to sup- 
pose, from electrisation of the successive strata of water 
surrounding the wire, a long wire, brought to a state ot 
low electrical tension, will retain that tension for minutes, 
or even hours. Notwithstanding attempts to discharge the 
wire every five seconds, I have found that a copper sur- 
face of ten or twelve square feet in fresh water will retain 
a very appreciable charge for a quarter of an hour. Even 
when we attempt to discharge it continuously through a 
resistance of about thirty units [ohms] it will retain an 
appreciable, though gradually 
decreasing, charge for five or 
six minutes. ’’ 

His experiments .as to what 
extent the ‘‘ principle of non- 
insulation °? could be carried 
led him to state that ‘‘ though 
there are difficulties in very long 
depths absolutely uninsulated, 
yet it is quite feasible to 
telegraph even across the 
Atlantic... .”’ 

He proposed to use a ‘‘ gold- 
leaf instrument, constructed bv 
me for telegraphic purposcs 
twenty-six years ago, acted 
upon by a powerful electro- 
magnet, and with its motions 
optically enlarged.” 

He was very optimistic of 
success, as may be gathered 
from his statement that ‘‘ I do 
not hesitate to say that it is pos- 
sible, by erecting a very thick 
line wire from the Hebrides to 
Cornwall, by the use of enor- 
mous plates at each extremity. 
and by an enormous amount of 
battery power—z.e., as regards 
quantity—to transmit a current 
which would be sensibly per- 
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Pioneers of Wireless.— 
ceived in a similar line of very thick wire, with very 
large plates, on the other side of the Atlantic.’ He 
pointed out, however, that ‘‘ the trouble and expense 
would probably be much greater than that of laying a 
Wire across the ocean.”’ 

* o% * * x * 

The experiments of Morse, Lindsay, and the Hightons, 
had now become common knowledge, and as a result of 
the publicity given, many additional workers were at- 
tracted by the subject, both in this country and abroad. 
Bonelli in Italy; Gintl, the inventor of a duplex tele- 
graph, in Austria; and Bouchotte and Douat in France, 
engaged themselves in experiments. As their researches 
do not show any striking advances on the methods of 
which Morse may be regarded as the pioneer, we shall 
pass them by. | 

It may be interesting, however, to mention in passing 
that during the winter of 1870-1, when Paris was be- 
sieged by the Germans, a French electrician named Bour- 
bouze proposed to re-establish communication between 
Paris and the provinces by sending strong electric cur- 
rents into the River Seine, at a point outside the German 
lines. He suggested that, by means of a metal plate 
sunk in the river, these currents could be picked up in 
Paris with a delicate galvanometer. After experimenting 
` successfully, another worker left the besieged city by 
balloon, and, descending outside the enemy’s lines, pro- 
ceeded to Havre to order the necessary apparatus from 
England. When this reached France, however, the Seine 
was completely frozen over, and before a thaw set in an 
armistice was declared, and the project was abandoned. 


The Experiments of Mahlon Loomis. 


In conclusion, mention must be made of the experi- 
ments of a remarkable man—Mahlon Loomis, an American 
dentist. In 1872 he proposed to draw electricity from 
the higher atmosphere, and to use the currents so obtained 
for telegraphic purposes. Loomis based his proposal on 
the suggestion that the earth’s atmosphere is charged with 
electricity, the strength of which increases with the 
height. He assumed that this atmospheric electricity 
might be drawn without difficulty from any particular 
stratum, and that thus an aerial telegraph might be estab- 
lished. He experimented in Virginia, selecting for the 
purpose two lofty mountain peaks, ten miles apart. From 
here he sent up two kites, connected to the ground by 
fine copper wires. To one he connected a detector, and 
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to the other a switch that, when closed, connected the 
wire to the earth. We are told that the experiment was 
successful, and that by making and breaking the earth 
connection messages were sent and received, a result that 
created a considerable sensation in America. 


Doubtful Results. 


The following curious story from the New York 
Journal of the Telegraph (March 15th, 1877) shows, -how- 
ever, that the technical world never took the proposal 
very seriously :— 

“ The never-ending procession of the would-be inven- 
tors—who from day to day haunt the corridors and 
offices of our Electrician’s Department—was varied the 
other day by the appearance of a veritable lunatic. He 
announced that the much-talked-of discovery of a few 
vears ago, aerial telegraphy, was in actual operation here 
in New York. A. M. Palmer, of the Union Square 
Theatre, together with one of his confederates, alone 
possessed the secret, he said. They had, unfortunately, 
chosen to use it for illegitimate purposes, and our visitor 
felt it to be his solemn duty to expose them. By means 
of a $60,000 battery they transmitted the subtle fluid 
through the aerial spaces, read people’s secret thoughts 
and knocked them senseless in the street. They could 
even burn a man to a crisp, miles and miles away, and 
he no more knew what had hurt him than if he had been 
struck by a flash of lightning—as indeed he had! The 
object of our mad friend in dropping in was merely to 
ascertain how he could protect himself from Palmer's 
illegitimate thunderbolts. ‘ 

‘ Here our legal gentleman, lifting his eyes from 
Curtis on Patents, remarked, ‘ Now, I’! tell you what 
to do. Bring a suit against Palmer for infringement of 
Mahlon Loomis’s patent. Here it is—No. 129,971. 
That’ll fix Palmer!’ | 

‘“ But the madman protested that this would take too 
long, and meanwhile he was in danger of his life every 
minute. He casually remarked that it had occurred to 
him that by appearing in the streets in a robe of pea-green 
corded siik, guttapercha boots, and a magenta satin hat 
with a blue glass skylight in the top of it, he would be 
effectually protected from injury during his daily 
perambulations ! ” 

We may quite imagine that the sensation-loving 
American journalists were disposed to agree. Whether 
or not the madman ever appeared in public in this extra- 
ordinary costume the story does not say ? 


NEW CLIX WANDER PLUGS. 


T is a common occurrence to find that 
the wander plugs used for tapping off 
suitable H.T. potentials may provide 

a good fitting into the sockets of one 
high-tension battery, yet with another are 
loose and give an intermittent contact. 
This diffculty is overcome in the wander 
plug recently introduced by Autoveyors, 
Ltd.. 84, Victoria Street, Westminster, ; 
Londen, S.W.1. 

The wander plug is hollow, and is cut 
through in the form of a double spiral, 
which permits of the plug being coni- type 
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The new Clix wander plugs will make a 
tight fit into the sockets of almost any 


of high-tension battery. 


pressed to a smaller diameter so that it 
can accommodate itself to the small size 
socket fitted to certain types of high- 
tension batteries. A hard contact is made 
with the socket, and a liberal area of 
contact is obtained. i 

'The flexible lead is attached by insert- 
ing the strands of wire in a pair of 
grooves and screwing down the insulat 
ing sleeve. 

This wander plug is a considerable im- 
provement on the tapering solid plug or 
split pin connector. 
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THE NEW VIENNA HIGH-POWER STATION. 


A Description of Austria’s “ Daventry.” 
By PAUL S. GORDON FISCHEL. 


HE erection of a high-power broadcasting trans- 
| mitter for Vienna was planned- by the Austrian 
broadcasting company, the *‘ CEsterreichische 
Radio Verkehrs A.G. (Ravag),” at its foundation. ‘To 
gain experience, the old spark transmitter in the former 
Marine Ministry was replaced by a Telefunken tele- 
phony transmitter of 2 kW. (about yoo watts in the 
aerial), which works satisfactorily for Vienna and its 
immediate surroundings. Independent of this first 
station and its various relay stations (Graz, Innsbruck, 
Salzburg, and Klagenfurt), the high-power transmitter 
will serve crystal receivers in areas hitherto not reached 
by the original broadcasting system. 

It was first planned to erect the new transmitter on 
ground between the Danube and its back-waters, to 
ensure a good earth connection, but as the town, with 
all its mist and steam, would have come between the 
station and the western part of Austria, where the 
majority of the country listeners-in are situated, a hill 
called ‘‘ Rosenhiigel,’’ lying to the south of Vienna, was 
finally chosen. 

The station house and the aerial system are erected. 
on top of the great reservoir tanks for Vienna’s 
drinking-water supply. 


The Aerial System. 
The aerial is supported by three lattice steel masts, each 


` 280ft. high; the concrete foundation of two of thè masts 


is placed directly on the tank walls (see Fig. 1). The 


i | 
’ 
| 
l 
! 
! 
' 
l 
| 

J 


—-— = á- ee ee á ee 
- —- -= -- =o -— « 
‘ 


l 
m 


e ee —_—_—— ee eee ee 


Fig. 1.—Plan of the aerial system. The 
dotted lines indicate the position of 
underground water tanks. 


Fig. 2 —Layout of the counterpoise. 


section of these masts is a square with a side length of 
4ft. 7in.; each of them has an approximate weight of 
50 tons. They are held by treble stay wires on three 
sides, and are connected with their foundation by steel 
joints and special porcelain insulators. The three masts 
are placed gooft. apart. In the centre of the triangle 
so formed stands the station building.. The unusual form 
of the aerial is shown in Fig. 1. It is constructed of 
stranded phosphor-bronze wire, 
and is held as far as possible from 
the masts. The six-wire cage 
lead-in is fastened to the aerial in 
the centre of its plane. The capa- 
city of the aerial is approximately 
0.003 mfd., and its natural wave- 
length about 500 metres. 


Counterpoise Earth. 

The counterpoise is suspended 
on fourteen masts, 33ft. high, and 
its shape may be seen from Fig. 2. 
To avoid changes in the aerial 
capacity when the whole system 
swings in storm, the plane directly 
beneath the aerial triangle is left 
free. The five centre masts allow 
a quick opening of a part of the 
counterpoise when the aerial has to 
be pulled down for repair work. 

A large lead-in insulator con- 
nects the six-wire cage with the 
transmitter. For the counterpoise 
lead-in a smaller insulator is 
provided. Various switches con- 
nect the aerial, the counterpoise, 
and the different masts with the 
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The New Vienna High-power 
Station.— 
earth—that is to say, the 
water in the tanks beneath 
the station, if required. 
The Power Supply. | 
The public supply system 
of Vienna serves thé station 
with three-phase alternating 
current at a potential of 220 
volts and a frequency of 50 
cycles. The usual method 
of high-tension supply for 
the transmitting ~ valves 
through high-frequency al- 
_ ternators has been avoided, 
and a special transformer is 


connected directly to the 
220-volt A.C. lines. On its 
secondary side, the three 


phases are divided into six, 
each of which is rectified by 
a separate valve, and has a 
potential of 10,000 volts (see 
circuit, Fig. 3). The A.C. 
tipple is thus reduced to a 
minimum. A separate input 
transformer lowers the input 
voltage in steps from 220 
volts to 90 volts when it is desired to work the trans- 
mitter at less than full power, when it is being adjusted, 
and to allow a gradual starting up of the gear. The 
rectifier consists of six air-cooled high-vacuum rectifier 
valves designed for an anode potential of 10,000 volts. 
They may be seen on top of the power supply panel in 


220 VOLTS 
50~ 3 PHASE 


FROM 
AMPLIFIER 
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Fig. 
circuit diagram of the 
transmitter and power 
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Lead-in insulators for the serial and counterpoise. 


the photographs. These valves are of the Telefunken 
RGó6r type, and give an emission of about 3 amperes 
from a filament rated at 32 volts and 16 amperes. The 
D.C. consumption (input) of the transmitter is 28 kilo- 
watts—that is to say, 2.8 amperes at 10,000 volts. 
Although each valve gives only about 0.47 ampere, its 
emission has to be high, as 
it works only over a small 
part of the whole A.C. 
period. The A.C. current 
for heating the filaments of 
the rectifier valves is sup- 
plied through a transformer 
from the public- supply 
lines. 


Safety Devices. 


The power supply panel 
contains an ammeter to 
measure the anode current of 
the valves, two voltmeters, 
one for the potential of the 
supply lines and one for the 
plate voltage of the rectifier, 
a step switch for the input 
transformer, a switch for the 
filament transformer, and 
finally the master switch. 
The latter is closed by hand 
and opened automatically 
by a_press-button; safety 
switches at the door to the 
inside of the transmitter and 
at other places, and panels 
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The New Vienna High-power Station.— 

safeguard the engineer on duty from approaching danger 
points whilst power is on, and protect the valuable trans- 
mitting valves from being destroyed. 

A filter circuit for smoothing the A.C. ripple (not 
shown in Fig. 3) couples the rectifier to the transmitter. 
It consists of two banks of condensers of 4 microfarads 
each (seen in-the bottom right-hand corner of the photo- 
graph below) and of a special iron-core choke. 


Rear view of the master oscillator, modulator and power amplifier 

panel (icft) and the rectifier panel (right). 

As may be seen from the circuit in Fig. 3, the trans- 
mitter works on the independent drive system. The 
master oscillator comprises an air-cooled Telefunken 
I kW. valve of the R.S.47 type. The filament current 
of 8 amperes and 16 volts is taken from the filament hat- 
tery for the power amplifier. 
As this battery  supples 
40 volts, a suitable resistance 
is put in series with the fila- 
ment. The anode potential 
of 10,000 volts is supplied 
by the above described recti- 
fier. The valve may be seen 
in the lower photograph on 
page 628, ontopof the stand 
for the master oscillator, the 
modulator, and the power am- 
plifier valves. The oscillatory 
circuit is tuned by a fixed in- 
ductance, a series of Dubilier 
condensers, and a vario- 
meter for fine tuning, which 
are adjusted to the desired 
wavelength. The master 
oscillator, which generates, 
for the grid excitation of the 
power amplifier, a radio 
frequency voltage of 
Approximately 600 is con- 
nected with the latter by 
a special coupling condenser. 


A particular advantage of cooling Supply panel, master 
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Front view of transmitter showin 
on the extreme right, the ae 
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this gear is the use of only two main transmitting valves 
åt an output energy as high as 29 kilowatts. The trans- 
missicn of harmonics is thus reduced to a minimum. 
Two Telefunken R.S.204 valves, with water-cooled 
anodes, are arranged in parallel. As the power of the 
transmitter, curiously enough, proved insufficient for dif- 
fereht parts of Vienna, experiments are being made at 
present with the use of three such valves. They are con- 
structed for an output power of 10 kilowatts each, at an 
The filament consumes 
a current of 25 amps. at 35 volts, and gives an emission 
of about 6 amps. 


Water Cooling System. 


As the dissipation of heat at the anodes of these valves 
is very great, a water cooling device is used to carry away 
the heat energy lost on the copper plates; the output of 
the valves is thus materially increased. The water jackets, 
in which the cylindrical plates of the valves are clamped 
in position, are arranged in series with the water supply 
pipes. Since the jackets are at the high plate potential 
of 10,000 volts, it is necessary to insulate the water 
supply, which is achieved by connecting the jackets to the 
supply pipes by means of rubber tubing, conveniently 
arranged in coils. The two amplifier valves and the hose 
coil may be seen at the back of the master oscillator- 
modulator panel. As the Vienna drinking water has suffi- 
cient pressure, no pumping device is needed. At a small 
hoard beside the power control panel, the valves for regu- 
lating the flow of water are arranged ; they are adjuste:| 
to allow about 30 gallons per minute to flow through the 
cooling system. A manometer on the same board indi- 
cates the actual pressure, and by an automatic device 
immediately opens the master switch, if the pressure fails. 
Two thermometers indicate the temperature of the 
cooling water before and after passing the jackets. 


(left to right) the power supply and rectifier panel; water 
lator and modulator panel; door giving access to gear; and 
tuning panel. 
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The New Vienna High-power Station.— 

Modulation is accomplished by connecting the anode 
circuit of two parallel amplifier valves (the circuit Fig. 3 
shows only one) in the grid return circuit of the power 
amplifier. The grid bias for the modulator is obtained 
from a 100-volt accumulator battery, accurate adjustment 
being made by a potentiometer. A large grid sweep dur- 
ing modulation thus results, and there is no danger of 
distortion due to grid current. The speech currents, 
amplified by the sub-modulator, are superimposed on the 
grid bias through an input transformer connected in the 
grid circuit of the two modulator valves. These are of 
the Telefunken R.V.24 type, and are heated by a separate 
accumulator battery. The modulator apparatus is 
arranged on the same panel as the master oscillator and 
the amplifier valves. The control panel contains an 
ammeter for measuring the anode current of the power 
amplifier, three voltmeters, one for the modulator grid 
bias, one for the filament potential of each valve, and one 
for measuring the radio-frequency input grid voltage of 
the power amplifier. Further, it contains the handle for 
the variometer, the handle for the step switch controlling 
the Dubilier condensers in the driver circuit, and, finally, 
the handles of the potentiometer and the different filament 
rheostats. 

A specially loaded cable, with a length of about 6 miles, 
connects the input transformer of the modulator to the 


Water-cooled modulator and power amplifier valves and, in the 
left-hand top corner, the master oscillator valve. 
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Aerial tuning panel. The toroidal lodding coil is ga horizontally 
on porcelain insulators on the upper shelf. 


sub-modulator, which is located in the control room of 
the studio in the city. The sub-modulator contains one 
R.E.24 valve, and the ‘‘ sub-sub-modulator ” three B.O. 
valves, which are all arranged with resistance-capacity 
coupling. The speech amplifiers, as well as the trans- 
mission gear itself, are here controlled by special instru- 
ments, containing chiefly Moullin voltmeters. The sub- 
sub-modulator may either be connected to the microphone 
in the neighbouring studio, or to different concert-halls, 
opera-houses, and theatres in Vienna. 


The Aerial Circuit. 


Next to the main oscillator panel comes a door to the 
interior of the transmitter, which has to be closed when 
the latter is put in action, or else an automatic device 
blocks the master switch. The last panel contains the 
necessary control apparatus for the open aerial circuit and 
the closed circuit of the power amplifier. The latter 
consists of a fixed inductance, which is constructed as a 
toroidal coil to reduce the external field to a minimum, 
a variometer for fine tuning, the primary of the vario- 
coupler to the aerial circuit, and a bank of parallel con- 
densers of the Dubilier type for coarse tuning. They 
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The New Vie igh- 
elie nna High-power 

are connected in circuit by 
means of plugs which can 
clearly be distinguished at 
the bottom of the stand in 
the photograph on page 628. 
The same picture shows also 
the variometer and the vario- 
coupler in the centre part and 
the toroidal coil in the upper 
part of the stand. The aerial |. 
circuit comprises a series of | © 
Dubilier aerial shortening f- 
condensers, an aerial vario- 
meter, the secondary of the 
variocoupler, and a trans- 
former for the  radio-fre- 
quency aerial ammeter. All 
inductors, as coils, varjo- 
meters, etc., are woued with 
stranded high - frequency 
cable. On the front panel of 
this unit may be seen three 
handles for the two vario- 
meters and the variocoupler, 
the step switch for the aerial 
shortening condensers, the 
aerial ammeter and a D.C. meter for the amplifier plate 
current. Strong copper tubes connect this apparatus with 
the aerial and counterpoise lead-in insulators in the back- 
ground of the gear. The fundamental wave of the aerial 
is very near the actual transmitted wave of 582.5 metres, 
but experiments are being carried out at present to raise 
the wave to 700 or 800 metres, as it is claimed that the 
transmitter would then work more efficiently. The gear 
is constructed for a wave-range from 450 to goo metres. 


The Storage Batteries. 


A separate room of the station building contains the 
different accumulators. The valves of the power ampli- 
fier and of the master oscillator are heated by two 4o-volt 
batteries, which are alternatively used and loaded. Each 
of them has a capacity of about 1,000 ampere-hours, and 
can be used fifteen hours in succession. Two batteries are 
provided for the filament current of the modulator valves, 
and each of them gives approximately 110 ampere-hours 
at 16 volts, and may also be in constant use through 
fifteen hours. A roo-volt accumulator serves the modu- 
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Accumulator room containing the batteries for filament heating. 


lator with negative grid bias. A motor generator in a 
separate room of the station building delivers the neces- 
sary charging current for the batteries, and is so con- 
structed that both groups of filament accumulators may 
be recharged in five hours. The control board for bat- 
teries and charging plant is fixed on a side wall of the 
transmitter room, to enable the engineer-in-charge to have 
a central control of all instruments and an easy handling 
of the whole ‘station. The apparatus, which contains 
several new and interesting features, was designed and 
manufactured by the ‘Telefunken Wireless Telegraph 
Company in Berlin. 

As mentioned before, the station works at present on a 
wavelength of 582.5 metres, and may easily be received 
in this country. Until further notice, it will relay every 
evening the programme of Vienna’s low-power station, 
and the call is: ‘f‘ Hallo! hallo! hier Radio-Wien. Sender 
Rosenhiigel auf Welle fiinfhundertzweiundachtzig einhalb 
und (for announcing the old transmitter, which works at 
531 metres). Sender Stubenring auf Welle fiinfhundert- 
einunddreissig ! ” 


SHORT WAVE EXPERIMENTS AT JENA. 


NDER the direction of Professor Esau, the apes 
` of the ‘‘ Deutscher Funktechnischer Verband,” ex- 
periments are now being carried out at Jena with wave- 
lengths as short as 1.3 metres. With the use of one 
valve it has been found possible to radiate an energy of 
500 watts on this short wavelength. 
It has been found that the radiation of a transmitter 
inside a building is rather small and that uneven land 


renders the diffusion of the waves more difficult. The 
erection of a transmitter at the top of a mountain was 
found to be specially favourable, and a range of 20 kilo- 
metres was obtained. In this respect it was found that 
with increasing distance from the transmitter there is an 
increase in the receiving strength. Atmospheric inter- 
ferences are also present, but are extremely weak in com- 
parison with the longer waves. ` Hy KK 
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AUTOMATIC VALVE REPLACEMENT. 


Auxiliary Valve Circuits for Remote Control. 


By N. W. McLACHLAN, D.Sc., 


YHEN one is called upon to design a valve- 
WAV operated relay circuit for remote control work 
the problem is usually accompanied by certain 
captious conditions which demand careful consideration. 
For example, in almost every case there is a serious 
limitation due to a rather mistaken economical attitude 
_ regarding high- and low-tension batteries and the number 
of valves used in a receiver. Consequently, there are too 
few designs in which a reasonable factor of safety is 
provided. Although these accessories affect the prime 
cost, and augment the maintenance bill, a slight addition 
is of little moment compared with the gain in reliability, 
especially where human life is concerned. 

In the remote control problem there are two salient 
conditions which need to be considered :—(1) The appa- 
ratus may not be isolated, there always being someone 
near at hand. Also, under these circumstances, the gear 
will probably be in frequent use, so that faults will be 
rectified as they arise. (2) The apparatus may be in- 
stalled in some remote and relatively inaccessible part. 
Visitation for renewing batteries, valves, etc., may occur 
seldom, say, once in two or three months, and the usage 
of the apparatus may be of an occasional or emergency 
character. It is comparatively easy to design a receiver 
to comply with condition (1), but the second condition is 
in a class by itself, for the design of the apparatus, 
although quite difficult enough with economy 
limitations, is fundamentally a battle for 
reliability. On this score whatever type 
of valve circuit is adopted there are 
numerous prominent causes of failure, 
some of which are enumerated below :— 


Causes of Failure. 


(1) A gradual reduction in electron emis- 
sion with time, thereby entailing reduced 
magnification and ultimate failure. 

(2) Burnt-out or broken filaments. 

(3) Deterioration of H.T. and L.T. bat- 
teries, especially after prolonged working. 

(4) Broken or burnt-out primary trans- 
former windings. 

(5) Leakage over panels and valve 
holders, etc., due to damp, thereby affect- 
ing amplification, and sometimes enabling the H.T. 
battery to put a large positive bias on valve grids. 

(6) General deterioration of products of manufacture 
due to atmospheric conditions, including outside aerials (if 
used for sensitivity). 

Taking case (2) where the apparatus is unattended and 
left entirely alone for two months. So long as the bat- 
teries are properly charged at a slow rate and adequate 
precautions taken to avoid leakage of acid, there ought 
to be no trouble experienced in this direction. When 
we come to valves the issue is quite different. So Img 
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Fig. 1.—Automatic switching 
circuit for dealing with a 
broken filament. 


M.1.E.E., F.Inst.P. 


as each valve is carefully tested before use, it would 
appear that no difficulty should arise. But the operating 
conditions are actually somewhat severe. In the average 
broadcasting set valves are used rather tatermittently, 
whereas in the instance now under consideration not only 
the valves but the whole apparatus is in continuous ex- 
pectancy of operation for two months—without attention. 
The severity of this condition cannot well be appreciated 
unless the reader tries the experiment himself. Even then 
there are additional conditions in the way of stormy 
weather, inaccessibility of the site, space restrictions, and 
such like. which often call for impossible feats. These 
serve to surround a comparatively homely receiving cir- 
cuit with a quixotic halo. 


Choice of Valves. 


To keep the size of the battery within reasonable limits 
it is imperative to employ valves whose filament current 
is very small. At the moment our choice is confined to 
filaments of the 0.06 ampere dull-emitter class. Other- 
wise the. battery would be several times the size of the 
receiver. To cite a case in pomt: With four R.5v. valves 
three two-volt accumulators of the slow discharge type 
with a capacity of over 1,000 ampere-hours each would 
be required. If the reader multiplies the number of cells 
he usually employs by about thirty he will approximate 
to the size of battery to be installed. On 
the other hand, with 0.06 ampere filaments 
the battery voltage is only 4 volts, so that 
the energy supplied. is only one-eighteenth 
that with R.5v. valves. This is one side of 
the situation, but as usual there is a catch. 
The slender thoriated filaments of 0.06 
dull-emitter valves, in addition to being 
microphonic, lose their emission after 
several weeks’ continuous use, and are ren- 
dered well-nigh useless. The net result 
is to reduce the magnification to such a 
value that the receiver is rendered sors de 
combat. 

There are two modes of overcoming this 
difficulty :—(1) To use 0.06 valves with 
carbonised filaments; (2) to incorporate a 
relay switching arrangement whereby a new 
valve is brought into action before the operating valve is 
on the point of failing to do its duty. 


Valve Protection. 


Although the latter scheme was applied with consider- 
able success to a four-valve set, and worked unattended 
without the slightest trouble for many months, it is 
hardly a weapon to be left to the tender mercies of the 
uninitiated. Where ome valve only is concerned, it © 
a feasible proposition, but the first proposal of using ca 
bonised filaments is the more practical. Of course, so 
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Automatic Valve Replacement.— 
far as the valves are involved, a combination of the two 
methods would be almost immune from failure. 

We have postulated an attendant unskilled in the radio 
art so that the changing of valves and batteries is prac- 
tically the only work of note which he has to perform. 
It may be just as well to point out that under this con- 
dition the remainder of the set must be well-nigh perfect. 

Leakage can be avoided by proper housing of the vari- 
ous components and the use of quicklime in trays. 

Jarring of the valves. and 

receiver in general can he 
reduced to a minimum by 
‘* anti-pong ” sockets and the 
liberal use of shock- 
absorber mounting. Then, 
lastly, where wire-wound re- 
‘sistances and transformers 
are concerned, we are all 
alive to the peculiarities in 
this direction. Valves are 
replaced every two or three 
months. Why not the trans- 
formers and resistances? To 
secure reliability it is better 
to effect such replacement. 
But what of the cost? 
Well, a carbonised filament 
valve is just as expensive as 
a ‘transformer or a resistance 
—sometimes more expensivc—so that there would in a 
four-valve set bè the eguivalent replacement of six 
valves. In making this suggestion it has been assumed 
that ordinary stock or standard transformers are used, 
thereby reducing the size of the receiver. It is a better 
proposition—although a more expensive one—to design a 
large transformer using a primary with silk-covered wire 
of reasonable diameter so that breaks do not occur. 


Fig. 


2.—Circuit for dealing 
with burnt out filament or 
reduced electron emission 


Automatic Switching of Auxiliary Valves for 
Filament Failure. 

I now propose to describe, step by step, the circuit 
used to automatically replace faulty valves. There are 
two salient precautions to be taken: (1) When a filament 
breaks or burns out, (2) when the filament electron emis- 
sion falls below a certain value. l 

In Fig. x is indicated diagrammatically the first step 
in the procedure. Here we have an ordinary telephone 
relay TR costing a few shillings, with a winding of 
about 15 to 18 ohms resistance in series with a 4-volt 
battery, and the 0.06 amp. filament of valve V,. The 
resistance of the relay winding is fixed by conditions. 
It may be necessary to allow for volt drop in the con- 
necting leads, or a decay in battery voltage with time. 
The proper course to pursue is to use a battery which 
will not drop below 3.9 volts, thereby ensuring that the 
valves need not be overrun when the battery is fresh. 
Having fixed the resistance of the winding, due regard 
being paid to the ampere-turns to get the desired action 
of the relay, a ballast resistance, BR, equal to that of 
the relay is inserted in the filament of an auxiliary valve, 
V,'. The action is as follows: When the battery is 
connected, current flows through the winding R, thereby 
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energising the magnetic circuit so ‘that the armature A 
is pulled down on to the iron core. This opens the con- 
tacts C, thereby isolating valve V,'. If the filament of 
V, burns out or breaks, the contacts C close, and the 
battery sends a current through the filament of valve V,’. 
Clearly the resetting of this device if automatic, for a 
new valve in place of V, will light up, and extinguish 
Vi- Another feature of importance in high-frequency 
magnification is the absence of effect on the tuning, 
since the grids and anodes still remain paralleled. In 
very short wave work the relay winding can be split if 
desired, half being in each leg. Also, for the sake of 
symmetry, the ballast resistance may be replaced by a 
relay with the contacts disconnected. This relay may 
be in two parts as mentioned above if desired. 

Although the device described has been associated with 
a 0.06 dull emitter valve, it is obviously applicable to 
any other valve or circuit, whether receiver or transmitter. 


Automatic Switching for Emiss’on Failure. 


The next phase is associated with failure of the elec- 
tron emission from the filament. To cope with this 
feature another relay is essential. 

With a large emission any of the known coarse relays 
will serve, but where dull emitter filaments are concerned 
the emission falls to 0.6 mA. or even less. Thus a 
sensitive relay is necessary. A very convenient type is 
the well-known Weston moving coil relay. On the average 
this instrument when properly adjusted can be taken to 
function on a current change of 50 to 100 microamperes. 
This gives a wide margin and allows for the influence - 
of prolonged use and inattention. The first step in the 
arrangement is depicted in Fig. 2. 

Here we have a ballast resistance, BR, in each fila- 
ment leg and a Weston relay in the anode circuit of V,. 
With an electron emission 
exceeding a predetermined 
value, the torque of the re- 
lay is held on the contact 
C,- When, however, the 

emission falls below a cer- 
tain value, the tongue T 
moves over to contact C, 
and completes the filament 
circuit of V,’, thus bringing 
it into operation. The same 
action occurs if the filament 
of V, burns out. This 
arrangement is defective 
from the point of view of 
filament current consump- 
tion, since both filaments 
are now lighted. Since a 
small battery was stipu- 
lated, some device must be 
incorporated to extinguish 
V,- At first sight one might 
: feel inclined to make a 
symmetrical connection of the relay contacts by omitting 
the wire AB and joining C, to A. If the reader draws 
a diagram he will see that the symmetry is upset by the 
relay being in one valve anode circuit only, and the 
device will not automatically reset itself when V,* is 
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Fig. 3.—Symmetrical circuit 
developed from Fig. 2. 
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Automatic Valve Replacement.— 

extinguished. Another. point to be observed is that the 
anodes of V, and V,’ are connected via the relay. This 
obviates the necessity for the anode current of V,' flow- 
ing through the relay when V, is extinguished. An in- 
teresting case arises here by means of which a continuous 
oscillation can be secured. 


Continuous Oscillation Circuit. 


Suppose the battery in Fig. 3 is switched on, then T 
rests on C, ‘and V > will light. Now connect the 
_ + H.T., and the anode current of V, will flow through 

R, thereby drawing T towards C,. But when T breaks 
contact at C,, it extinguishes V,', so that the anode 
current through R is zero. Thus the removal of the 
current torque on the relay means that T falls back 
again om C,, and the process is repeated, yielding a 
continuous oscillation. This.is avoided by using the 
connection of Fig. 2. 

If we had commenced with the torque on C, there 
would have been no oscillation until V, failed, when it 
would commence. It should be clear that only one valve 
is involved in the oscillation, and Fig. 4 displays a re- 
arrangement vielding oscillations with one valve. The 
grids of the valves have been 
shown floating in space, but 
in practice the grid-filament 
circuit would be connected in 
the usual way. In Fig. 4 
the grid may be given a suit- 
able potential, e.g., con- 
nected to anode. 

By connecting another re- 
lav, R,, in series with R, a 
series of current pulses will 
actuate it which can be used 
for sending an interrupted 
current via the contacts. R, 
may be replaced by any elec- 
tric component, e.g., a resistance which in turn is con- 
nected to a valve, thereby giving amplified current pulses 
By mounting a mirror on the relay R and playing re- 
flected light on to a moving band, the waveform of the 
mechanical oscillation will be seen. The fundamental 
frequency depends upon the inertia of the coil and the 
stiffness of the relay control spring. 


Fig. 4.—Circult for obtaining 
electro-mechanical oscillations. 


Automatic Switching for both Filament and Emission 
Failure. 

The next phase of the problem is to add a device 
which will automatically extinguish V, in Fig. 2 when 
V, is brought into action. This is exhibited in Fig. 5. 
The filament circuit of V, contains a ballast resistance, 
BR, equal in value to that of the telephone relay in the 
filament circuit of V,*. There is also a high resistance, 
HR, of from 2,000 to 3,000 ohms in series with TR to 
prevent sparking at the relay contacts C,T. When V, 
is lighted, the filament battery sends a very small current 
through HR and the relay winding. The armature A 
is in the release position, so that contacts C,C, are touch- 
ing. Now there are two defects to he defeated: 
(1) broken filament, (2) reduced emission. Tet the fila- 
nent of V, break, then the current through relay R 
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.pulls the armature A to the 
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ceases, and the spring causes T and C, to make contact. 
This short-circuits HR and allows the normal current to 
flow through the telephone relay TR, so that V,' begins 
to function. Suppose the emission of V, falls below a 
certain value, then T makes contact with C, and V,' 
again lights. But at the same time the current in TR 


core, thereby breaking C,C, 
and extinguishing V,. 

The arrangement of 
Fig. 5 is evidently the com- 
bination of Figs. 1 and 2, 
excepting that the positions 
of BR and TR are reversed 
and HR has been added. 
If the energy in the fila- 
ment circuit were not so 
limited, HR could be re- 
placed by an anti-sparking 
resistance across TR. This, 
however, in our case, would 
mean a smaller current 
through TR, and the relay 
would not function with 
precision. Moreover, if a 
resistance were used across 


Fig. 5.—Circuit for introducing 
new valve and extinguishing 
the defective valve when emis- 


TR, the battery voltage sion is low or the filament fails 
would have to be augmented, but by hypothesis 
this is inadmissible. 


Filament Touching Grid. 

There is a third salient manner in which a valve may 
fail. This occurs when the filament touches the grid. 
The introduction of a device to cope with this defect is 
difficult. The valve and its auxiliary are both put out 
of action when the grid 
touches the filament, but so 
long as the filament remains, 
so also -does the emission. 
Thus the arrangement of 
Fig. 5 would be abortive in 
this case. But if the fila- 
ment should burn out, there 
would or would not be a 
happy ending. Provided the 
filament break was such that 
the grid was free of bias from the battery, all would 
be well. Otherwise, the hand of fate might be heavy, 
and the negative leg of the filament get on to the grid. 

To rectify this the only course is to automatically 
apply an auxiliary battery to burn out the filament com- 
pletely. A rough idea of the method is indicated in Fis: 
6. Extra grid bias and greater H.T. are used. 

If the filament gets on the grid, the biasing battery 
G.B. sends a current through the low-resistance coil L and 
burns the filament out. This is clearly out of the ques 
tion when the resistance of L is large, e.g., the secondary 
of an audio-frequency transformer. 

I will conclude, therefore, by leaving the reader to 
obtain the complete solution to this little conundrum him- 
self. My own view is that valve manufacture should fe 
such that the filament does not get on to the grid, and 
I think this is a practical solution of the problem. 


Fig. 6.—Circuit for coping with 
a short-circuit between grid 
and filament. 
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A Section Devoted to the Practical Assistance 


SOFT VALVES- 

Althougn valve manufacture is now 
on a well-established basis, with 
standardised processes and a: properly 
organised system of testing, a speci- 
men with a defective vacuum is occa- 
sionally encountered, and unless this 
fault is at once detected unusual and 
puzzling effects are likely to be 
noticed. 

The great majority of modern cir- 
cuits are primarily designed to 
operate with highly exhausted valves, 
and, although those with some 
residual gas content will, under cer- 
tain conditions, function exceptionally 
well as a detector, their performance 
even in this capacity is apt to be too 
uncertain and unreliable for general 
use. 

Excessive ‘‘ softness’ or poor 
vacuum may as a rule be detected by 
the presence of a blue glow between 
the electrodes, which will increase as 
the high-tension voltage is raised. In 
many valves the space between plate 
and filament is almost invisible, due 
to the presence on the glass bulb of 
metal deposited during the ‘“‘ getter- 
ing ” process ; it is generally possible, 
however, to ste a small part of the 
filament, and, if softness is suspected, 
it is easiest to decide if blue glow 
is present by intermittently complet- 
ing the H.T. circuit, at the same time 
carefully observing the filament-anode 
space. 

An accurate -quantitative test of 
vacuum is by no means difficult if 
suitable measuring instruments are 
available ; failing these it is necessary 
to rely on the visual indication 
afforded by the presence of the glow 
mentioned above. If a milliameter is 
available, it should be inserted in 
the anode circuit of the valve under 
suspicion ; if this is soft, a consider- 


- ably greater current will be passed 


than will be indicate l when a valve 
of the same type, and in good cop- 
dition, is substituted. 


0000 
A LONG-WAVE FRAME AERIAL 
RECEIVER. 


In cases where the erection of an 
aerial of even moderate efficiency is 
impossible, and where the nearest 
short-wave broadcasting station is 
situated at some considerable dis- 
tance, it may be advisable to concen- 
trate on reception of the high-power 
Daventry station. The reason is that 
this station operates on a long wave- 
length, thus enabling the necessary 


of the Beginner. 


used, with reaction between the anode 
circuit of the detector and a coil in-. 
serted in series with the frame. It 
will be noticed that the grids of both 
the amplifying valves are given a 
slight negative bias, in order to pre- 
vent damping due to the flow of grid 
currents. Low-frequency amplifica- 
tion may, of course, be added for 
loud-speaker work in the normal 
manner. 


o000 


RESISTANCE-COUPLED H.F. 
AMPLIFICATION. 
It is frequently (and correctly) 
stated that the resistance-capacity 
method of coupling H.F. amplifying 


a H.T.ot 
ome 
H.T.1¢ 
. 1 7 e 
g @ $ H.T.- 
Fig. 1.—A long-wave amplifier- g l g O 
detector with reaction. , 


degree of high-frequency amplifica- 
tion to be obtained without taking 
the elaborate precautions necessary 
on the higher frequencies. 

A form of H.F. amplifier-detector 
which can be recommended for use 
with a frame aerial of reasonable 
size is shown in Fig. 1. Two stages 
of resistance-capacity coupling are 


O+ 


valves is inefficient on the shorter 
broadcast wavelengths, and that the 
full benefit of the system is not at- 
tained until we come to deal with fre- 
quencies corresponding to 1,000 
metres or over. Except on the very 
long wavelengths, very special pre- 
cautions are necessary to avoid serious 
loss of amplification, due to inci- 
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dental capacities, and a consideration 


of the real reason for the failure of. 


this method on the higher frequencies 
will indicate where an attempt should 
be made to reduce these capacity 
losses which still give rise to inefh- 
ciency on the longer waves. 

It has already been pointed out in 
these notes that when dealing with 
an L.F. amplifier operating on the 
same principle, the grid leak may be 
considered as being connected in 
parallel with the anode resistance, 
and, unless of considerably greater 
value, will cause an . appreciable 
falling-off in amplification. Capacity 
effects may generally be ignored when 
low-frequency currents are being 
handled, but are of vital importance 
in H.F. work, and reference to Fig. 2 
will show that the incidental filament- 
anode capacity of the valve is also in 
parallel with the anode resistance ; 
this capacity is shown as a condenser 
with its connections in dotted lines. 

Assuming an average value for the 
capacity of the valve and its holder, 
the effective resistance or reactance 
of this condenser to currents of a 
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frequency corresponding to the middle 
of the broadcast band will be only 
some 25,000 ohms ; a value very much 
less than that of the usual 80,000 
ohms anode resistance, and also in all 
probability less than the internal re- 
sistance of the valve itself. In fact, 
the valve capacity is acting more or 


` 
ere | 
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Fig. 2.—The effect of incidental filament- 
anode capacities. 


less as a partial short-circuit, and it 


is clear that only a small voltage will 
be set up across the anode resistance 
for transference to the grid of the 
succeeding valve. 

Taking the case of a receiver 
operating on the wavelength of the 
Daventry station (1,600 metres), we 


DISSECTED DIAGRAMS. 
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find that the valve capacity mentioned 
behaves as a parallel resistance of 
about 150,000 ohms. This is a much 
more reasonable figure, as it is fairly 
large in comparison with both valve 
and anode resistances. It would, 
however, be desirable to increase it 
still further ; this can be done by re- 
ducing to a minimum the capacity of 
the valve, its holder, and of the wir- 
ing. In this connection, a considera- 
tion of the circuit diagram will show 
that the reduction of stray capacities 
is equally desirable in the case,of the 
second valve, whatever its function 


-may happen to be, as its filament-grid 


capacity is, in effect, added to the 
filament-anode ‚capacity of the first 
valve. ' 

These incidental capacities, of 
course, account for most of the difh- 
culties experienced in obtaining a 
good measure of high-frequency 
amplification on the shorter wave- 
lengths, no matter which system of 
intervalve coupling may be employed, 
but their effects are generally more 
serious when the resistance method is 
used. 


No. 26.—Stage-by-Stage Tests of a Standard Valve—Crystal Reflex Receiver. 


A consideration of the series of circuit diagrams given below will indicate an effective and logical 
course of procedure to be adopted in locating faults in a set which is totally or partially tnoperative. 


Modifications of this method are obviously applicable to all types of receivere. 


The complete circuit diagram of the 
receiver. It is assumed that the usual 


obvious cause for failure. Either or both 
of the following testa may be applied. 
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temporary short circuits. 


The serial-earth system, valve, 

coupling, and crystal are tested by con- 

necting: the t hones in of the 

primary of the “ ack ” transformer, 

the secondary of which ie short-circuited. 

The receiver is now operating as an H.F. 
and crystal set. Ifthis test-—- 


Dotted lines indicate 


—faiis to indicate the fault, the set may 
be converted te a simple valve detector 
insertion of a lea ° 
or is discon- 


nected. Correct ration will suggest a 
fault in H.F. trans! ormer, L.F. trase- 
former, or crystal. 
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SAVOY HILL TOPICALITIES. 


2LO’s Breakdown. 


It was particularly unfortunate that 
2LO should have gone out of action, 
owing to a broken condenser, on the 
night that the opera “Traviata ° was 
relayed from the New Chenil Galleries, 
with the result that listeners in the metro- 
politan area who could not tune in to 
5XX, or to any other station which was 
transmitting the same programme, missed 
a good half-hour of Verdi’s great work. 
Marconi House was brought into service 
as soon as possible, although it, too, came 
very near to mishap. 

0000 


The Marconi House Transmitter. 


Many listeners have wondered why 
Marconi House cannot be kept constantly 
ready for emergency service whenever the 
Oxford Street station is out of action. 
The reason is that the 2LO transmitter 
had originally to be removed in order to 
avoid interference with Government and 
other wireless services in the vicinity of 
Marconi House. The Air Ministry had, 
for instance, to adopt special measures to 
shield its own aerial when broadcast 
transmissions took place regularly from 
the Strand, only a hundred yards away; 
and a certain amount of interference is 
still caused when the B.B.C. has to get 
permission to go back to the old aerial 
while repairs are being effected to the 
regular plant. It says much for the 
courtesy of the Air Ministry and Post 
Office officials that the old aerial is still 
allowed to be used, even in an emergency. 
The problem of uninterrupted service 
will be solved when London is granted 
the boon of a second broadcasting station. 

[e] 


Lady Announcers. 

Listeners have been glad to note that 
Miss Cathleen Nesbitt repeated, on April 
20th, when she again assumed the duties 
of commere, or announcer, as I would 
prefer the B.B.C. to term it, her success 
in that réle a month previously. A 
personality of her type would be a decided 
asset to the small band of male announ- 
cers at 2LO, and, as I stated in these 
notes recently, I have reason to believe 
that Savoy Hill is of the same mind. 
Miss Nesbitt, by the way, will be the 
Lady Windermere of the broadcast version 
of ‘‘ Lady Windermere’s Fan,” which is 
to be given to-morrow (April 29th). 


Howling ad Nauseam. 

In one of the cases of oscillation 
brought to the notice of the B.B.C. it 
transpired that a man left a receiving set 
howling for two hours, while he went to 
the pictures. In another case a deaf man 
had apparently been recommended to 
take up wireless for his deafness, with 
the result that the whole district was 
plagued with a particularly bad spasm 
of howling. 


Photo : B.S.A. Radio, Lid. 
THE LISTEN INN. The landlord of this 


ancient hostelry, near Shaftesbury, is 
evidently abreast of the times! 


Manchester Cathedral. 


For the first time the bells and service 
at Manchester Cathedral will be relayed 
from the Manchester station on May 2nd. 
The Cathedral bells are believed to con- 
tain metal which formed part of the pre- 
Reformation bells of Manchester, and are 
tuned on the ‘ Five-tone Simpson Prin- 
ciple,” which ensures that each bell is in 
tune with the others of the peal, as well 
as being itself in tune. The weight of 
the tenor is 27} cwt., its note is D, and 
the total weight of the peal is 5 tons 
15 cwt. As a percussion instrument, the 
bell is admittedly one of the best sonnd- 
producers for broadcasting purposes. 


BY OUR SPECIAL CORRESPONDENT. 


A Resignation. 

So Mr. C. A. Lewis has resigned his 
appointment as Chairman of the Pro- 
gramme Board of the B.B.C.—within a 
week of the announcement that his 
father, known to all listeners as ‘‘ Phile- 


mon,’ -would cease to broadcast after 
April 27th. “C.A.L.” was one of the 


_ Big Six who formed the nucleus of the 


present broadcasting staff of 600, his first 
job being that of Deputy Director of Pro- 
grammes, with Mr. Arthur Burrows, now 
in charge of the Office Internationale de 
Radiophonie at Geneva, as Director. The 
fascination of the work in those early 
days has been indicated by Mr. Lewis in 
his story of broadcasting from within. 


0000 


Improvisation. 

As he said, there is something verv 
attractive about unorganised methods— 
and they were extremely casual methods 
at that time—when they are handled by 
intelligent people. A microphone tied up 
with bits of string, switches falling to 
pieces, gadgets that wouldn’t work unless 
they were coaxed—out of these things 
broadcasting grew through a lusty in- 
fancy to its present state of development 
in Great Britain. And Lewis was one of 
the small band of men to whom the suc- 
cess of broadcasting is due. It is grati- 
fying to know that he will still be avail- 
able in a consultative capacity. 
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The Time Schedule. 


A noticeable change of attitude has 
taken place as regards programme timing 
and the weather forecast and news are 
not now given with the punctuality for- 
merly observed. As usual, when a slight 
deviation occurs in the time schedule. a 
few listeners have protested against this 
interference with routine arrangements. 


0000 


When Not to Break In. 


On the whole, the time calculations are 
very infrequently upset, and a studiv 
programme is only permitted to exceed 
the schedule when it is considered that, 
in view of the quality of the perform- 
ance, the bulk of listeners are not likely 
to object to a few minutes’ continuance 
beyond the proper time. In the case of 
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outside broadcasts, ‘such as “ Kitesh ” 
and ‘* Der Rosenkavalier,” the necessity 
of greater latitude is obvious; but always 
the announcer must pay some attention 
to the esthetic aspect of the broadcast 
and not bring it to an abrupt conclusior 
in his endeavour to adhere rigidly to the 
time schedule. 
ooo 0 


Open Air Broadcasts. 


Music relayed from open-air bandstands 
was found last summer to make an effec- 
tive broadcast, and the B.B.C. hopes to 
show that they profited by the experi- 
ment by relaying, in the coming season, 
the band music from a number of parks 
and open spaces. 

ooo0o°0 


The Chenil Galleries. 


I was amused by the criticism con- 
tributed by its wireless correspondent to 
a London evening newspaper last week, 
apropos an hour’s variety programme 
which was advertised to be relayed from 
the New Chenil Galleries. After con- 
gratulating the B.B.C. on having found 
an outside hall ‘‘ which possesses those 
peculiar properties called for by the 
microphone when an enjoyable relay is to 
be provided,’’ he stated that the search 
for such a building had been in progress 
for so long that one had almost begun to 
despair of the engineers being successful. 
Probably the engineers themselves de- 
spaired of finding an outside hall which 
would ‘‘ fill the bill,’ for the particular 
broadcast referred to did not take place 
from the New Chenil Galleries but from 
2L0's old studio, which provided the 
engineers with some of their earliest ex- 
periments in the transmission of sound. 
Thus we move mmn an ever-narrowing 


circle. 
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Shakespeare’s Heroines. 


The series of weekly broadcasts illus- 
{rating, by excerpts from the plays, the 
characters of some of Shakespeare's hero- 
ines, will begin on May 2nd. The parts 
will be taken by well-known actresses of 
the English stage. The first character in 
the series is that of Rosalind, the heroine 
of “ As You Like It,” and the Rosalind 
of the ether will be Miss Edith Evans, 
who gave a memorable performance last 
vear in “A Midsummer Night's Dream.” 


oooo 


Covent Garden Operas. 


“ Figaro,” the first opera which is to 
be broadcast in the coming Covent Garden 
season, on May 10th, was completed by 
Mozart on April 29th, 1786, and the first 
performance took place two days later in 
Vienna. The whole composition had 
taken only six weeks. The Irish tenor, 
Michael Kelly, took part, and has re- 
corded the enthusiasm of performers and 
audience. Even at the final rehearsal, all 
present were roused to enthusiasm, and 
when Benucci came to the fine passage, 
‘“ Cherubino, alla Vittoria, alla gloria 
militar,’ which he gave with stentorian 
lungs, the whole of the performers and 
orchestra jdined in the applause. 


A 38 


POOP COMER eee See eee eee HEC HOOT OS EAESE CHAE EAHE ES SHEE FH Ere Sree HESHEPESESRSHEES © 


FUTURE FEATURES. 


Sunday, May 2nd. 


Lonpon.—3.30 p.m., Choral Service 
‘relayed from King’s College 


: Chapel, Cambridge. 8.40 p.m., 
: The United Choirs of New Col- 
: lege, Magdalen and Christ 


Church, Oxford. 
BirMINGHAM.—3.50 p.m., 
Programme. 
Grascow.—9 p.m., Act I of Wag- 
ner’s ‘“‘ Parsifal.” 
MANCHESTER. —4.40 p.m., The Lan- 
cashire Military Band. 


Monday, May, 3rd. 


Lonpon.—8.30 p.m., Chenils Con- 
cert. The Music Society String 


Grieg 


Quartet. 
Daventry.—8.30 p.m., Speeches and 
Musical Programme at the 


Annual Dinner of The Society 
of Dorset Men in London, re- 
layed from the Holborn Res- 
taurant. 

ABERDEEN.—8 p.m., Scottish Pro- 
gramme. 


Tuesday, May 4th. 


BoURrNEMOUTH.—8 p.m., * Convivi- 
ality.” i 

Carpiry.—8 p.m., Fhe Choir of the 

~ Merthyr Tydfil Operatic Society. 


Wednesday, May 5th. 


Loxpon.—8 m., “ Dido and 
Æneas” (Edward Purcell). 
10 p.m., Excerpts from the 
Revue: ‘Bubbly’? (Philip 
Braham). 

NewcasTLe.—8 p.m., ‘Acis and 
Galatea ”?” (Handel). 


Thursday, May 6th. 


Lonpon. 10 p.m., Pianoforte Re- 
cital by Frederic Lamond. 
ABERDEEN.—8 p.m., Symphony Con- 


cert. 
BrraaMincHamM. — 8 p.m., Comic 
Opera : ‘‘ Les Cloches de Corne- 
ville.” 
Giascow. —8 p.m., Programme 


commemorating the accession 
of King George V. 


Friday, May 7th. 


Lonpon.—10 p.m., Brahm’s Com- 
memoration. 

BirMincHaM.—8 p.m., Playlets. 

Berrast.—8.15 p.m., Belfast Radio 
Players in “A Mid-Victoria 
Hour.” 


Saturday, May 8th. 


Lonpon. — 8 p.m., Students’ 
Choruses. 10 p.m., Vivian 
Foster (The “Vicar of 
Mirth "’). 


BıemıxGHaM. —8 p.m., Popular 
_ Programme. 
BovrnemMoutH.—8 p.m., Winter 


Gardens Night. 
NewcastL_e.—8 p.m., A Saturday 
Night Concert. 
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Most Popular Broadcasts. 


An analysis of listeners’ opinions of the 
past three months’ programmes trans- 
mitted from 5XX and 2L0 show that 
Sir Harry Lauder’s last broadcast came 
first in order of merit among general en- 
tertainers. The 7.25 classics came first 
among musical performances. Among 
the vocalists Mr. R. F. Palmer’s singing 
met with most appreciation, and next to 
Sir Harry Lauder the most popular en- 
tertainer was John Henry. ‘ Phile- 
mon, Sir H. Walford Davies. Prof. 
Julian Huxley, and Father Ronald Knox 
were at the head of the list, in the order 
named, among about a hundred speakers 
and Sandler, Colombo and De Groot were 
first among the bands and orchestras, 
with the London Radio Dance Band im- 
cluded in the first eight. ‘‘ The Quest 
of Elizabeth ’’ received more than three 
times as many appreciations as criticisms. 


ooca 


International Relays. 

After numerous public announcements 
of the projected interchange of pro- 
grammes between SXX and Hilversum 
once fortnightly, it was a pity that the 
excellent programme which the Dutch 
station transmitted to give the innova 
tion a good send-off should have suffered 
so many interruptions. It seems strange 
that the hour fixed for this broadcast 
should have been chosen for official wire- 
jess meteorological experiments. The 
view taken by listeners is that some col- 
laboration should be possible between the 
B.B.C. and Government departments 
whenever an international relay of such 
importance is fixed up; and I understand 
that the company’s engineers will in 
future take steps to notify other wireless 
interests, so that interference may by 
mutual arrangement be avoided except 
in cases of extreme urgency. 


00080 
Regular Transmissions. 

In the meantime I am able to state 
that a considerable extension of the time 
devoted to international relays will 
shortly become a regular feature of the 


programmes, 
0000. 


The Oscillation Evil. 

It is no unusual thing to find that in 
the dav’s postbag of Savoy Hill 60 per 
cent. of the correspondence deals with 
oscillation. The majority of the com-- 
plaints come from small country towns 
where the question of dealing with oscil- 
lation should be much easier than in the 
vast cities. The policy of calling the 
names of offending towns over the ether 
has proved effective in a number of cases, 
and the B.B.C. will continue to do tbis 
where the complaints appear to jastity 
such a measure. But apart from this 
method of calling attention to the evil, 
Savoy Hill intends to pursue a_ policy 
of educating listeners, and especially the 
one-valve users, in the orthodox use of 4 
receiving set in order to effect a remedy. 
The B.B.C. takes the charitable view 
that much of the howling is due to sheer 
ignorance, 
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Latest Products of the Manufacturers. 


THE RATHBUN VERNIER DIAL. 

A wide range of vernier dials has 
appeared on the American market, and 
the Rathbun dial, which is of somewhat 
unusual design, is exceedingly popular. 

Like many other American geared 
dials, the mechanism not only provides 
for giving critical control, but is arranged 
to convert the ordinary ty pe of condenser 
fitted with square law plates to be equiva- 
lent as regards rotation of the dial to 
one possessing straight line frequency 
tuning. 

A particular merit of the Rathbun dial 
is that if contains no pinions, which in- 
variably give rise to some degree of back- 
lash, the reduction gearing being obtained 
by means of an arm running in a cam, 
the contour providing the necessary con- 
version to straight line frequency tuning. 

The operating dial is of entirely new 
design, and a particularly attractive 
appearance is obtained by moulding in 
Bakelite. The operating knob is 3jin. 
in diameter, the large diameter facili- 


Rathbun straight line frequency con- 
verter. A, the base plate. B, shaft of 
the variable condenser, which is off set 
from the centre of the dial. C ani D, 
spindle and bearing. E ard F, eccentric 
arm and guide pin. G, converter cam. 


tating critical adjustment, while the 
scale is not less than jin. in depth, the 
oe being conspicuous and easy to 
rea 

The Rathbun dial is imported by the 
Rothermel Ragio Corporation of Great 
Britain, Ltd., 24-26, Maddox Street, 
Regent. Street, London, W.1. 


WOOTOPHONE VARIABLE 
CONDENSER. 

Messrs. F. E. Wootten, Ltd., 56, High 
Street, Oxford, include among their 
range of component parts a variable con- 
denser of low loss design. 

The end plates are substantial, and are 
pressed from aluminium sheet almost jin. 
in thickness. The fixed and moving 
plates are of brass, and accurate spacing 


The Wootophone low loss condenser is 
provided with substantial aluminium end 


plates: while the fixed and moving plates 
are of brass bonded together by soldering. 


is obtained for the moving plates by 
means of brass washers, while the fixed 
plates ure carried in slots along the sides 
of jin. square section brass bars. A good 
feature is that all plates are soldered in 
position, ensuring good electrical connec- 
tion, while positive contact is made with 
the moving plates by means of a copper 
spiral pigtail connector. 

The method of holding the moving 
plates centrally in position between the 
fixed plates is unusual, as a raised collar 
is not left standing on the main spindle, 
neither is a spiral spring washer em- 
ployed. A stiff bronze spring is mounted 
on each of the end plates, which are 
adjusted by means of tension screws to 
exert a hard pressure on the spacing 
washers at either end of the fixed plates. 
The springs thus hold the fixed plates in 
position, and at first sight one is a little 
doubtful as to whether this method is 
satisfactory, for any weakening of che 
springs which may ‘result in the course 
of time would bring about a displacement 
of the plates. The springs are, however, 
exceedingly stiffy and in consequence it 


is not possible to displace the moving 
plates by applying pressure to the end 
of the spindle. 

The dial has a particularly fine appear- 
ance, being a clean moulding in Radion. 


COSMOS MICROMETER 2-COIL 


HOLDER. 

The Metro-Vick Supplies, Ltd., 4, 
Central Buildings, Westminster, London, 
S.W.1, have designed a new type of two- 
coil holder intended for baseboard mount- 
ing. The base piece is a moulding of in- 
sulating ateral. possessing a remarkably 
clean finish. One of the coil holders is 
permanently screwed in position, while 
the other is carried on a vertical spindle 
and is rotatable by means of an extension 
handle. 

As well as the swinging movement of 
the extension handle, which is provided 
for obtaining quick adjustment, the knob 
can be rotated. The spindle of the operat- 
ing handle carries an eccentric cam which, 
revolving in a slot, imparts a critical 
movement to the moving coil holder. The 
design is very ingenious, and the rotation 
action for obtaining fine adjustment is un- 


Cosmos micrometer coil holder. 


doubtedly useful for obtaining critical 
control. The fine adjustment obtained by 
rotating the handle, however, depends 
upon keeping the knob in one position as 
it revolves, and it would seem that it is 
almost as easy to give a small degree of 
movement to the extension handle as it 
is to hold it critically in a stationary posi. 
tion and to apply a rotating movement. 

The clean, dull matt finish of the 
moulded parts renders the appearance oi 
this coil holder far superior to the more 
usual types cut from thick ebonite sheet. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should te addressed to the Editor, ‘The Wireless World,” Dorset House, Tudor Street, E.C.4, and must ke accompanied by the writer’s name and address. 


POINTS ABOUT PORTABLE RECEIVERS. 


Sir,—I read with considerable interest the general notes on 
the subject of portable receivers by ‘‘ The Wanderer ” in your 
issue of April 7th, and feel bound to disagree with the body of 
his remarks. 

Firstly the portable that requires a separate antenna is, and 
always will be, commercially a failure. Only the most fiery 
enthusiast is likely to bother about hanging wire on a tree 
wherever he goes, and in any case such preparations usually 
attract a horde of gaping sightseers whose presence is objec- 
tionable. 

Barring absolutely the superheterodyne, which as a portable 
must either weigh about fifty pounds or be a dismal failure, 
it is possible to produce a set that operates satisfactorily with 
a frame of modest dimensions. The contention that it must be 
used ‘‘ under the transmitter ” is a fallacy. 

Regardirig valves, the 0.06 type is unsatisfactory ; preferably 
use a valve with filament of adequate strength in conjunction 
with an anspillable accumulator; the weight will not exceed 
that of a dry battery. 

Spring valve holders are worse than useless, whilst the rigid 
type are consistent filament breakers; use holders bedded in 
sponge rubber and of suitably limited movement. 

The place for the loud-speaker is inside the set, although I 
agree that the atrocities fitted into present commercial portables 
would deter any but the bravest. 

To sum up, the totally enclosed portable is a possible pro- 
position, but a most unsuitable job for the amateur to attempt. 

If of sufficient interest, I should be happy to show your 
contributor my idea of a portable, when I feel assured of 
obtaining a convert. It measures 16in.x10in.x8in., weighs 
about 16 lb., contains absolutely everything, including properly 
designed loud-speaker, and has range of at least 100 miles from 
Daventry or 40 miles from normal station; I may add the 
number of valves is three. L. W. RUSKHAM. 

London, E.15. 


A USEFUL METER. 


Sir,—In spite of the valuable educational work done by The 
Wireless World and other periodicals much amateur wireless 
practice still has an empiric and casual character as a natural 
result of its sudden popularity among millions uninstructed in 
the principles of electrical science, and in particular, ignorant 
of, or indifferent to, its quantitative laws. 

Your first leaderette in the issue of April 7th indicates one 
result of this in its reference to the danger of faulty apparatus. 
You indicate the remedy on pages 535-6 of the same issue. 
An amateur equipped with the Alltest meter there described 
has no fear of being palmed off with a “dud ” grid leak. 
Given this instrument and its simple and wonderfully cheap 
accessories, he is able to test H.T. and L.T. battery voltages, 
apply exactly the grid voltage recommended by the valve maker 
and so eliminate distortion, regulate potentiometer and filament 
resistances, check the values of all resistances, trace faulty con- 
nections and leaks, measure filament and plate current, and, in 
short, make every kind of measurement necessary in D.C. work. 

He can build a set that will “come in ” at first trial, for he 
can make the correct choice of each of the bewildering multi- 
tude of factors whose permutations and combinations affect 
reception. He will in the long run save money, and get 
improved results. As he works he will insensibly, almost, be 
comparing cause and effect, and acquiring an insight into the 
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natural laws upon which the art of wireless telephony depends 
The results would be worth the price of the set of expensive 
instruments hitherto required, much less the negligible cost 
of this single meter. GEO. W. BAKER, B.A., B.X. 


AMATEUR TRANSMITTERS. 


Sir,—Is not the essential point that transmission on un- 
authorised wavelengths is a violation of the licence terms and 
thus brings to disrepute amateur work in general, and er 
dangers the licences which are issued to men obviously more 
qualified to possess them? l 

I have measured amateur wavelengths in this district durin: 
the past few days, and it is common to find 310, 320 metre: 
and similar frequencies in use. With regard to the crits 
recent remarks, I agree with them. Undoubtedly the micre- 
phone appears to be the only instrument used for the purposes 
of experiment. Perhaps the simple nature of its constructict 


. and operation particularly adapts it to the use of those who 


are unable to differentiate between 440 metres and 310 metres 
transmission wavelength. If the offenders are members of 4 
radio society surely control can be exercised—if not, the societs 
could use some of the energy popularly supposed to be given to 
tracking down “ howlers’’ to compiling black lists of irrespon- 
sible amateur transmitters. Iu any case, an explanation appears 
due froth local societies in the area under discussion. 

I for one do not propose to allow these illegitimate tran: 
missions to jeopardise the facilities granted to some of us who 
have, I hope, some claim to them (otherwise than as a ‘“' micro- 
phone * expert) if a list of offending stations sent to the 
authorities will prevent it. CHAS. M. DENNY (6DN). 

Cheadle Hulme. 


Sir,—I have read with interest the correspondence in your 
columns regarding amateur transmitters and the public, and 
would like to give you my views on the subject as regard: 
the Manchester district. In the first place let. me say that I 
have no prejudice whatever against the genuine licensed 
amateur transmitter, and think that he is sufficiently bandi- 
capped for time already, without being deprived ot a further 
two hours on Sundays. The “gentlemen” who are really to 
be complained of in this district are not the bona-fide licensed 
transmitters, but a clique of unlicensed transmitters who seem 
to think that they own the ether, and who know no more 
about what they are doing than the man in the moon. 

From investigations which I have made recently I can 
confidently say that more than half of the amateur transmis 
sions in this district at the present time emanate from ut- 
licensed stations with false call-signs. Perhaps it is this tyr 
of individual that some of your correspondents refer to. 

I hope no licensed transmitters will take this letter as being 
a slur on them, as I quite agree with Mr. Prosser (6YS) tha! 
there are some of the best transmitters in the country in the 
Manchester district. 

I think it is high time that the radio societies were d-inf 
something to put an end to all these unlicensed transmissions, 
and if any of the amateurs concerned with the transmission 
read this, I might warn them that any of their addresses which 
fall into my hands will be reported to the G.P.O., as thes sr¢ 
a positive nuisance, and it is this type of gentleman that eam? 
a bad name for the bona-fide transmitters. al 

I might say that one of these ‘ pirates * cannot even Serie 
his own tongue, much less a transmitting station, as one Sunda) 
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The Editor’s Mail.— l 

evening, two or three wéeks ago, he was heard swearıng over 
the ether about someone who was heterodyning and so spoiling 
his “ experiments.” I hope that after reading this you will 
realise what things really are like in Manchester, and that some- 
thing ought to be done to put an end to this sort of thing, for 
the sake of the licensed transmitters, of whom there are quite 
a number in the district, doing very good work, and who should 
be encouraged in every way and highly respected. 

Chorlton-cum-Hardy, Manchester. A. NIXON. 


Sir,—On opening my copy of T'he Wireless World for April 7th 
I saw before me a most enjoyable criticism of myself by Mr. 
Prosser (6YS), of East Aberthaw, Cardiff. 

I must say Manchester amateurs have found a champion in 
South Wales! 

Will Mr. Prosser Jet us know which Manchester amateurs he 
has worked with on telephony between 300-390 metres, as those 
are the ones I was complaining about? 

When you are listening to a foreign station 200 miles or more 
away, and an amateur starts up a few miles away, the distant 
station is blotted out and you can hear what he is talking 
about, though it is naturally very distorted. Of course, when 
the amateur is more distant you cannot make out a word. 

I can assure Mr. Prosser that I do not “‘ know all there is 
ag regards radio,’’ but some day I hope to know as much as 
he does. ‘* Can I operate a valve transmitter?” Vo! but I 
do not think I could produce worse sounds than some trans- 
mitters do. The remarks about a .001 variable condenser re- 
lated to short wave reception, not transmission. If I have 
annoyed South Wales so much, I fear to think of what might 
happen if I complained to the Manchester Radio Society. 

I do not think anybody would want to limit amateur trans- 
mission if they would only work away from the foreign stations, 
but it is very annoying, especially when listening to Madrid at 
midnight, to have it heterodyvned when the rest of the wave- 
band is empty. 

Could not the amateur listen in for a bit and adjust his 
transmitter to a wavelength that will not interfere? 

Withington, Manchester. G. N. WRIGHT. 


IGNORED QSL CARDS. 


Sir, —I note with interest the reply to Mr. Meissner from 
the pen of Mr. T. P. Allen in your issue of April 14th. I 
wish to corroborate Mr. Allen’s statements on the attitude 
of “G” and “Qi” stations towards the QSL card, for out 
of 126 British stations worked and QSL’d by this station u 
to April 2nd replies have been received from 123. ` 

Moreover, his assumption that report cards 
Meissner (DEO122) are sent ria ‘‘ Journal des 8” is correct, 
and & personal experience of the methods of this concern in 
dealing with cards addressed to non-subscribers may afford 
some consolation to a number of amateurs who have distributed 
far more ‘‘ wallpaper” than they have received. 

On the morning of April 14th a collection of 19 report cards 
from Continental “ hams,” including one from DEO122—Mr. 
Meissner, please note !—was received by me from the T. and 
R. Section QRA Bureau, to whom they had been forwarded 
by the ‘‘ Journal des 8.’’ Eighteen of these cards concerned 
transmissions which were made from this station during 
November and December. 1925! 

The reports were chiefly from French stations and had been 
dated by the operators within a day or two of the date of 
_ the transmission to which they referred ; since which time they 
have apparently reposed in the archives of the " Journal.” 
No responsibility for the delay is attached to the T. and R. 
Bureau, as in a communication dated March 25th I was 
informed by the hon. organiser of that department that he 
had no further cards for me at that time. 

I give this experience for two reasons, firstly, in the hope 
that it will dispel the idea, prevalent amongst a number of 
our British transmitters, that the average French “ ham ” is 
extremely reluctant to part with his QSL cards; secondly, 
with the object of impressing upon foreign amateurs the de- 
sirability of sending their reports for British stations either 
direct to those stations, to a British journal, or to any British 
amateur whose QRA they know. 

I should like to associate my name with that of Mr. Allen 


from Mr. 
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in his offer to forward QSL cards from any foreign amateur, 
and to assure Mr. Meissner that it is safe to assume that 99 
er cent. of his reports to British stations will be replied to 
immediately they are received from the ‘‘ Journal des 8.” 
Prestatyn, North Wales. GEO. A. MASSEY (G6YQ). 


BRETWOOD “AUTO AUDIO FREQUENCY AMPLIFIER.’ 


Samples of the Bretwood ‘‘ Auto Audio Frequency Amplifier ” 
were sent us for test, and we subsequently wrote to the mann- 
facturers making certain observations on the instrument. The 
following letter, which we are authorised to publish, was sent 
us in reply. 

Sir,—With reference to your esteemed favour of the 15th 
inst., addressed to our Mr. Le Breton, we beg to say that we 
are very much surprised with the contents of same. 

First of all. let us point out to vou that our amplifier is not 
a choke, nor have we ever called it a transformer. You will 
notice that we never use the word ‘ transformer ” in our litera- 
ture, or on the instrument itself, but only the word ‘‘ amplifier.” 

With reference to vour tests made as to any reduction in 
interference from atmospherics as compared with results ob- 
tained from other forms of choke coupling, we’ must say that 


- we are afraid you could not have piven same a fair test, and 


in accordance with the numcrous testimonials we have received 
from all parts of the country. In fact, if von are still not 
convinced, we could possibly at some future date arrange s 
demonstration when atmospheric conditions are very bad, to 
prove that our component is better than any transformer or 
choke, in that it does greatly reduce interference. 

Regarding your third paragraph, we wish to point out that 
we did not originally set out to design this instrument with a 
view of eliminating atmospherics, but our aim was to find an 
instrument which combined the advantages of the transformer 
with those of the choke, but which was neither, and in so 
doing we discovered from numerous tests made in London and 
in the country, that whenever other people suffered from atmo- 
spherics and similar disturbances, reception on our component 
was comparatively free. and it is only because this has been 
proved in numerous other quarters that we felt justified in 
claiming that it was possible to reduce atmospherics. 

We repeat that this is all the more noticeable when more 
than one or two stages are used, and we hope you will consider 
us, under the circumstances, justified in making these claims, 
which we are prepared to back up by a week or fortnight’s 
trial, as well as a three vears’ guarantee. Surely this conld not 
be a fairer proposition to the public, and we have stil! to find 
another firm who will go to the same Tength. 

We are surprised that you have thought it necessary to break 
open one of the samples submitted. You could have saved 
vourself all that trouble if vou had sent your representative 
to the works, where vou could have seen these amplifiers in the 
course of assembly. We could have then fully explained the 
matter by way of diagrams, which has been done to a number 
of people who are well versed in wireless theory and practice, 
and who all agree that the special construction of our ampli- 
fiers leads one to suppose that an automatic pressure tuning 
action takes place in the condenser, which lies within the field 
of the primary and secondary coils. 

As was pointed out to us by Mr. Kemp, of Manchester, this 
particular arrangement constitutes really a filter circuit, and 
makes it possible to eliminate any frequencies except those to 
which the circuit is tuned, and that is why we gave our ampli- 
fier the name of the “ Auto Audio Frequency.” In any case, to 
call our component a transformer would be a misnomer, as this 
is not the right name for the ordinary low frequency trans- 
former. In general electrical technology, transformer is under- 
stood to be an apparatus which is capable, we say, of convert- 
ing direct into alternating, or the reverse, or really transform- 
ing one current into that of a different character. In a low 
frequency transformer there is no such transformation of 
current, but there is merely a step-up effect taking place, and 
therefore vou will see the reasons why that under no circum- 
stances would we have called our component a transformer. 

If you, therefore, would like personally at any time to go 
into the matter. we should be glad to se2 vou, or your repre- 
sentative, so that any misconception on your part may be cleared 
away. BRETWOOD, LTD. 

London, W.1. W. H. le Breton, Director. 
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“The Wireless Worli” Information Department Conducts a Free Service of Replies to Readers’ Queries. 


Questions should be concisely woraed, 


Improving the “ Safety Four.” 
Some time ago I built the four-ralve safety 
receiver described in your issue o 
August 19th, 1925, and am well 
pleased with the results obtained, the 
instrument fully coming up to the 
claims made for it in the 
article in respect of absolute “ fool- 
proofness,” but I should like, if it is 
at all possible, to arrange to increase 
the range and'selectivity of the instru- 
ment in order to listen to more distant 
stations without interference from 
nearby stations. 
ceiver is intended for the use of my 
family at such times as I am away 
from home, st is essential that the 
“ foolproof ’’ properties of the re- 
ceiver be not impaired, and if st ts 
impossible to effect this without dras- 
tically altcring the normal functioning 
of the receiver I will abandon the 
idea. A.M.F. 


This receiver was essentially designed 
to give good loud-speaker results on the 
high-powered station up to a distance of 
about 150 miles, and from main broadcast- 
ing stations at approximately 50 miles, 
and at the same time to be absolutely con- 
stant in the settings of its two dials for 
any given wavelength. It was, moreover, 
so designed that no juggling with plug-in 
coils was necessary for tuning even up to 
the Eiffel Tower wavelength, and it was 
not possible to cause the set to oscillate. 
In order to effect this, a direct-coupled 
aerial circuit was used in connection with 
an H.F. stage, variometers with special 
switching arrangements being incorpor- 
ated and the use of reaction was eschewed. 
In order to increase the sensitivity of the 
arrangement, therefore, it would be neces- 
sary to introduce reaction, which itself 
would cause some improvement in selecti- 
vity, whilst it would be desirable to use 
a coupled aerial circuit in order to bring 
about a really high degree of selectivity. 

Now in the first place the incorporation 
of reaction would completely upset the 
dial calibration and render the receiver no 
Jonger foolproof, quite apart from the 
difficulty of adding the ordinary magnetic 
reaction or even the ordinary magnetic 
aerial coupling to a receiver incorporating 
Variometer tuning. Fortunately, it is a 
fairly simple matter to overcome all these 
difficulties by the expedient of construct- 
ing a simple additional unit consisting of 
a 0.0005 mfd. variable condenser and a 
switch, this unit being quickly coupled up 
to the set when it is desired to eliminate 
local interference and receive distant 
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and headed “ Informetion Department.” 
by a stamped addressed envelope for postal reply. 


As, however, the te- . 


transmissions. By removing the unit, the 
status of the receiver as a foolproof instru- 
ment is at once restored. The necessary 
counections, which are quite simple, are 
shown in Fig. 1. Here is illustrated the 
tuning arrangements associated with the 
first valve of the receiver. It will be seen 


that the additional unit is coupled be- , 


tween the aerial lead-in and the aerial 
terminal of the receiver. 

Now, it is equally possible to couple the 
aerial capacitatively to the closed grid cir- 
cuit of the first valve of any radio re- 
ceiver as it is to couple it by the more con- 
ventional magnetic method, whilst selec- 
tivity is equally as good, with the addi- 
tional advantage of greater simplicity and 
flexibility, and if on the broadcast wave- 
length the coupling condenser has a value 
of 0.0001 mfd. excellent selectivity with- 
out loss of signal strength will be attained. 

On the Daventry wavelength this coup- 
ling condenser requires to be somewhat 
higher, this increase being very simply 
provided for by using a 0.0005 mfd. vari- 
able coupling condenser. It should he 
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Fig. fam ı eMcient method of increasing 
range. 


pointed out that this condenser should be 
considered purely as a variable capacita- 
tive coupling between the aerial and the 
grid circuit of the first valve, and should 
not be regarded as part of the tuning 
system. This matter is, however, fully 
gone into in the reply to G.P.K. in the 
April 7th issue, to which you should refer. 

When desiring to receive a distant 
station, therefore, the coupling condenser 
should be set at a value where the receiver 
is just off the oscillation point, and then 
it will be found that sensitivity and selec- 
tivity are both very good. When the re- 
ceiver is in this condition, of course, a 
slight movement of the coupling condenser 


Each separate question mnst be accompanied 


will cause the receiver to oscillate if it is 
desired to search round for the carrier 
wave of a distant station after the B.B.C. 
stations have closed down. Since the 
coupling condenser will always be at 3 
fairly low value, slight movements on it 


. will liave no appreciable effect on the set- 


ting of the aerial variometer. Of course 
in the first place the reading of the serial 
variometer will be higher than when using 
direct-coupled aerial owing to the removal 
of the effect of the aerial capacity. 

For a faller explanation of this, you are 
again referred to the reply to G.P.K. 
(April 7th issue). This method of tuned 
plate reaction is very greatly used in 
American commercial receivers. The 
short-circuiting switch is for the purpose 
of making a rapid change back to direct 
coupling when desired. When leaving 
home for a period, however, you ar 
advised to remove this additional umt 
altogether. 
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Using a Milliameter as a Voltmeter. 
I understand that tt ta posable to wee 1 
millrameter as a voltmeter, I hare a 
moving coil milliameter reading from 
O to 25 m4., and should like to adapt 
tt so that 1 could ute it as a tat- 
meter im conjunction with my 120- 
volt H.T. battery. Will you pleace 
inform me how to da this? P. R.C. 
Since you require to measure the volt- 
age of a 120 volt battery, a good maxi- 
mum voltage reading to aim at is 1% 
volts. This will mean that every division 
on your dial reading 1 mA. will be used 
to represent 5 volts. Now briefly, your 
requirements are that your milliameter 
should read 1 mA when a pressure of 5 
volts is applied across it, and thas 12 
volts will cause the maximum deflection 
of 25 milliamperes. Now Ohm’s Law 
tells us that if an E.M.F. of 5 volts 
causes a current of 1 milliampere to 
flow through a conductor, then the resist- 
ance of that conductor is 5,000 ohms, and 
similarly the resistance will be 5, 
ohms if the voltage is raised to 125 volts, 
and the current to 25 milliamperes. 
The resistance of the milliameter 
windings as at present will naturally be 
very considerably less than this, the 
actual resistance of the windings oi è 
medium-priced instrument being about 400 
ohms, and therefore we must add an 
external series resistance. It is obvious 
then, that if we find the actual resist- 
ance of the milliameter windings, a very 
simple sum in subtraction will give Us 
the value of the resistance to be added. 
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STRAINING AT THE LEASH. 


OW long will broadcasting suffer the restraint of the 

leash which artificially prescribes the limit of 
activity of the service? It is interesting to conjecture 
how long it will take before the public realises that broad- 
casting could exercise a much 
greater influence than at present ae 
if only the artificial regulations 
limiting its sphere of operations 
were abolished. 

It should be recalled that there 
was a time when it looked as if 
the development of railways in 
this country might be retarded be- 
cause of the influence which was 
exercised at Court by those 
interested in well-established but 
more cumbersome and tardy 
methods of transport. 

Just the same kind of situation 
exists to-day in regard to broad- 
casting. Development of the Ser- 
vice in certain important direc- 
tions is definitely suppressed by 
regulations which have been 
drawn up in deference to the dic- 
tates of the very powerful organi- 
sations which represent the Press 
of this country. We. have, of 
course, every sympathy with the 
tress or any other group of 
interests which may be adversely 
affected by the extension of a new art such as broad- 
casting, but is it of any use to endeavour to ward off 
merely temporarily the effect of progress which, in the 
very nature of things, must eventually assert itself? The 
art of printing was not allowed to stagnate because its 
introduction adversely affected the professional scribe, nor 
can the distribution of news by the instantaneous means 
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which broadcasting provides be allowed to give place fur 
long to the less speedy methods of print. l 

It wouid be quite absurd to suggest that broadcasting 
will ever be able to take the place of the newspaper for 
many and obvious reasons, but we believe that thc time 
must come when the public will demand that broadcasting 
shall be more topical than it is 
possible for it to be under the 
present regulations. We look for- 
ward to the time when at every 
event of popular interest the 
broadcast reporter will be present 
to give, by means of a portable 
wireless transmitter, the story of 
the event, which will be retrans- 
mitted by the broadcasting station. 
In only a few instances would 
this detract seriously from the 
value of the daily paper, but it 
would mean for broadcasting an 
added interest for the public 
which might well exceed anything 
that it has been possible to do 
hitherto. 

Already there are signs that 
the broadcast authorities are 
straining at the leash, and it is 
only a matter of time before the 
leash will no longer bear the strain 
set upon it. If the Press accepted 
now the inevitable, instead of 
vainly endeavouring to stave it 
off, not only would the air be 
cleared of a constant feeling of unpleasant friction, but 
the Press would have the opportunity of competing with 
a new service by gradual preparation, whereas the only 
other alternative is to be confronted suddenly with an 
opposition service when public opinion is so strong as to 
override the artificial regulations which are at present in 
force. 
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By A. DINSDALE. 


. made some fifty years ago, practically at the same 
time that attempts were being made to transmit 
sound electrically. Since that time many workers have 
devoted their time and energies to this end, with varv- 
ing degrees of success, till at the present time it ¢s 
possible to send photographs of excellent quality from 
one place to another, either over a wire circuit or by 
radio. Going even further, it is possible to transmit by 
the same means cinematograph pictures, and also actually 
to see by radio distant scenes and moving objects. 
One of the most distinguished workers in this field at 
the present time is the American inventor,. Mr. C. Francis 
Jenkins, of Washington, D.C. 


Pioneer Work. 


| ae S to transmit pictures electrically were first 


Born in the country, north of Dayton, Ohio, in 1868, 
Mr. Jenkins spent his boyhood on a farm. After leaving 
school he “ explored ” the wheatfields and timber lands 
of the north-west, and later the cattle ranges and mining 
camps of the south-western portion of the United States. 
In 1890 he came to Washington, where he engaged in 
secretarial work for five years, at the end of which period 
he resigned his position and definitely commenced his 
career as an inventor. His earliest work was associated 
with the development of the cinematograph, and it was 
he who built the prototype of the motion picture projector 
which is used to-day in every picture house the world 
over. l 

Having commenced his career in such a fashion, what 
more natural than that the problem of transmitting pic- 
tures to distant points by electricity should have made 
an early appeal? As early as 1894, in fact, he pub- 
lished in the Electrical Engineer an article on the sub- 
ject, with an illustration of. proposed apparatus. 

Mr. Jenkins now admits that this first suggestion of his 


Fig 1.—Dise type prismatic ring. 
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A photograph 
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inch) sent and 
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wireless with 
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apparatus. 


was hopelessly impractical, and it was not until 1913 that 
he published a second proposed scheme for “ Motion Pic 
tures by Wireless” in the magazine Motion Piceri 
From that time Mr. Jenkins has been steadily 
working on the problem of television, and has overcome 
many difficulties which at first sight appeared almost 
insuperable. 


Use of a Flat Screen. 


In the transmission of pictures, either by wire or by 
radio, only two methods have so far been emploved, 
namely, one using a cylinder mechanism, and the other 
a flat surface. The majority of workers have chosen the 
former method, and many have achieved excellent results 
thereby, but it does not lend itself to fast work such as 
is essential for actually seeing by radio, or for the trans- 
mission of motion pictures. 

Such work demands that the received image be pro- 
jected upon a screen, and the impression of motion must 
be derived in the same manner as it is in a picture theatre 
—by throwing a rapid succession of individual pictures 
on the screen and relving upon the persistence of the 
vision of the spectator to blend the whole into a smoothly 
changing scene. 

With this aim in view Mr. Jenkins rejected the cvhn- 
drical method in favour of the flat surface, for this repre- 
sents the only possible method of attaining the desiréd 
objective. All methods developed to date make use o! 
a tiny spot of light which is made to traverse the picture 
to be transmitted in a series of lines. Light and dark 
parts of the picture alter the intensity of the light beam. 
which is then focussed on to some form of light cell. 
This transforms the light variations into electrical 
current variations which can be transmitted to some 
distant point. | 

Having decided upon the method which must be used. 
Mr. Jenkins cast about for suitable apparatus with which 
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to put his theories into practice. As mentioned above, 
in both possible systems it is necessary to cause a beam 
of light to cover the picture in a series of lines. With 
the cylinder method this is easily arranged by placing 
the light source within a cylinder of glass, on the outside 
of which the picture is wrapped, and rotating it, at the 
same time giving to it a gradual longitudinal motion. 

With the flat surface method some other means of 
moving the beam of light had to be found, and one way 
of moving or bending a beam of light is by means of a 
prism. No suitable prism or combination of prisms 
existed, however, so the inventor set to work and 
developed what is now known as the Jenkins Prismatic 
Ring, an entirely new contribution to optical science. In 
use it is comparable to a solid glass prism which changes 
the angle between its sides, so that a beam of light 
passing through it is hinged or bent on one side of the 
prism whilst preserving the fixed axis of the beam on the 
other side. 

For the particular purpose in hand this prismatic ring 
is ground into the face of a disc of suitably sized selected 
mirror glass, which gives the ring its own support on the 
rotating shaft upon which it is mounted. From one end 
to a point half-way round the periphery of the disc the 
prism has its base inward, and from there round to the 
starting point it has its base outward, the warp from one 
end to the other being gradual. These rings, as made 
in the original grinding machine, may have one, two, or 
four prismatic sections to the ring, may be right- or left- 
handed, and are made in 1oin, or 7in. sizes, also in disc 
ring form, or in band ring form. 


Function of the Prismatic Rings. 


Both forms of ring are illustrated in Figs. 1 and 2. 
By rotating such a ring between a source of light and a 
screen, the beam of light is bent, or oscillated to and 
fro, and thus made to cover the screen from end to end, 
whilst another similarly revolving ring causes the light 
beam to change its course so that each time it traverses 
the screen it does so along a different track. This action 
is illustrated in Fig. 3, in section in (a), and in elevation 
in (3). 

If, now, a photographic plate is substituted for the 
Screen, and the intensity of the light source is varied, or 
modulated, in accordance 
with the variations of an 
electric current arriving 
from a distant transmitter 
which is sending a picture 
of a large capital ‘‘ A,”’ 
for example, an image like 
that shown in Fig. 3 (c) 
will appear upon the 
plate when it is de- 
veloped. 

Thus the result of the action of the prismatic rings is 
similar to that which would be obtained if the light beam, 
containing within its variations the light equivalent of the 
picture image, remained stationary, whilst the plate was 
being moved backwards and forwards across it, and 
moved up slightly after each line had been traced on it 
by the beam. 


To 


Fig. 2..-Band type prismatic 
ring. 
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The foregoing is an outline of the principles made use 
of in the Jenkins system as applied to reception. 

To understand the action of the transmitter, let us 
suppose, for example, that the light source shown in 
Fig. 3 (a) is the projection lens of a magic lantern con- 
taining an ordinary lantern slide. The beam of light 
issuing from the lens contains within it the complete 
Image of the picture on the slide, and if projected on 
a screen would be made up essentially of light and dark 
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Fig. 3.—Section (a) and elevation (b) of prismatic ring mechan- 


ism showin le of operation. The screen is completely 
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covered by t and an image can there- 
fore be reproduced as at (c). 
areas. Instead of being projected on a screen, however, 


the lantern beam is focussed on a light sensitive cell, 
which is a device for transforming light variations into 
electric current variations. 

When the overlapping prismatic rings are now rotated, 
the picture is swept vertically across the cell by one ring, 
and at the same time moved laterally by the other ring. 
It is as if the picture were cut up into thin slices con- 
taining light and dark sections, just as a bacon slicer 
reduces a side of bacon to thin slices, or sections, con- 
taining fat and lean. 


Layout, of the Transmitter. 


Fig. 4 illustrates a form of Jenkins transmitter which 
conforms in substance to the above description. At the 
extreme left is a magic lantern which projects the image 
through four overlapping prismatic discs, four being used 
in this case instead of two for the purpose of obtaining 
optical correction. In the long oblong box to the right 
and in the background is the light-sensitive cell. It is 
carefully shielded from daylight by the housing, so that 
only light from the projector, entering by a small opening 
in the end of the box, can affect it and cause it to operate. 

The purpose of the motor-driven perforated disc, situ- 
ated between the projector and the cell, is to act as an 
interrupter, so that the electrical output of the light 
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sensitive cell shall take the 
form of an interrupted direct 
current which can be ampli- 
fied by means of an ordinary 
L.F. valve amplifier. After 
amplification the current im- 
pulses can be put on to a wire 
circuit, or caused to modu- 
late a radio carrier wave, 
just as speech currents modu- 
late the carrier wave of a 
broadcasting station. If this 
modulated carrier were 
listened to, however, it 
would sound like am irregu- 
larly interrupted = I.C.W. 
note. 

The most satisfactory type. 
of light sensitive cell avail- 
able until recently was the 
selenium cell, but, as is well 
known, such a cell is sluggish in action, and this fact 
prevented the reduction of the period of time necessary 
for the transmission of a photograph. More recently, 
however, it was discovered that some of the alkali metals. 
such as potassium, sodium, caesium, rubidium, etc., 
have, under certain conditions, the property of directly 
converting light into electric current, 


The Photoelectric Cell. 


Suitable cells made from these metals vary their elec- 
trical output in very accurate proportion to the amount of 
light to which they are exposed and their response is so 
extremely rapid as to be almost instantaneous. An ex- 
ample of such a cell was described in detail by the 
present writer in The Wireless World, January 6th, 1926, 
By making use of these cells the transmission process can 
be speeded up to such an extent that an entire picture 
can be flashed through almost instantaneously, instead of 
taking twenty or thirty minutes as used to he the case 
when selenium cells were employed. 

An illustration of one type of Jenkins receiver is given 


Fig. 5.—1ne receiver Showing the prismatic rings and the plate 
upon which photographs are received. 
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Fig. 4.—Transmitting apparatus used in the Jenkins system. 


in Fig. 5. Its action is identical with that described 
with the aid of Fig. 3. In the photograph the light 
source and the lens with diagonal reflecting mirror are 
mounted on the outside of the box at the front. The 
four overlapping prismatic rings, similar to those used 
in the transmitter, and the photographic plate upon which 
the picture is received, will be readily identified inside 
the box. The whole of this apparatus, except the lamp, 
is contained in a light-tight box. 

The prismatic discs are rotated by an electric motor at 
exactly the same speed as the transmitting discs. The 
method of synchronisation will be discussed later. The 
lamp used is of a special type, developed for Mr. Jenkins 
by the General Electric Company. The filament is a 
single-turn coil, enclosed in an atmosphere of hydrogen, 
and offset to bring it as close as possible to the glass wal! 
of the bulb. By offsetting it in this fashion a sharper 
image is obtained. - 

In operation the filament is brought up to a predeter- 
mined temperature by means of a battery current, and 
the L.F. output of the radio receiver is then passed 
through it, thus varying the degree of filament brilliancy 
in accordance with the incoming impulses which represent 
the picture values. A beam from this varying light 
source is focussed on to the photographic plate, first pass- 
ing through the rotating prismatic discs, as shown in 
Fig. 3. 


Tone Gradation. 


Mr. Jenkins claims that, by adjusting the speed of the 
disce driving motor to the temperature change of the fila- 
ment, soft gradations of light and shade are obtained 
which probably can never be equalled by any other device, 
thus giving an image of true photographic value, entirely 
free from lines. 

Mention has been made of the necessity for syn- 
chronism between the transmitter and the receiver, In 
the Jenkins system this is attained by means of rather 
heavy vibrating control forks, one`of which is used at 
each end of the circuit. The forks are so adjusted that 
they work together in exact synchronism, with provision 
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Television Apparatus.— 
for such slight and occasional automatic correction by 
radio as may be required to keep all receiving forks in 
step with the station which at the moment is sending. By 
means of these forks the speed of the driving motors, 
hoth at the transmitting and receiving ends, is kept abso- 
lutely constant. One of these forks is shown in the right 
foreground of Fig. 4. i 
Another method of synchronising is by means of a 
small synchronous radio motor, which is driven partly by 
power received by radio from the photo-broadcasting 
station, and partly by a local current in the same way 
that a loud-speaker is operated. These small motors, 
rotating in synchronism with the motor at the transmitting 
station, control the driving motors at the receiving 
stations, thus keeping them all in step. 


Checking Synchronism. 


It would never do, of course, to have to wait till the’ 


picture was developed to find out if the receiving motor 
was getting out of control, so a special neon lamp is 
arranged to shine on a revolving marker on the motor- 
shaft of the receiving instrument. This lamp is flashed 
by the incoming radio signals, which latter bear a definite 
rclation to the rotation of the transmitter motor. 

The same wavelength carries both the picture fre- 
quency, from which the received photograph is built up, 


Fig. 6.—Modified form of prismatic ring designed for the high 
speeds required in television. 


and the synchronism frequency which controls the motors, 
and also it lights the neon lamp. A still further advance 
has been made by adding voice frequencies to the same 
carrier wave. This is done by modulating the carrier, 
as in an ordinary broadcasting station, and superimposing 
the picture%t a frequency far above audible range. Thus 
a single carrier wave can be used to broadcast not only 
the voice of a singer, but also his appearance and ges- 
tures. At the recciving end the same radio receiver may 
be used to feed both a loud-speaker and a television ap- 
paratus, there being no mutual interference between them. 
This feat has actually been accamplished in the Jenkins 
laboratories in Washington. 


Modifications Necessary for Television. 


The transmitter illustrated in Fig. 4 is arranged for 
the transmission of transparent pictures, such as lantern 
slides, but it can also be used to send opaque pictures, 
such as photographic prints. To accomplish this the 
light (either daylight or artificial light) reflected from the 
picture surface is focussed on to the light sensitive cell. 
With light cells available which will give an almost in- 
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stantaneous response, it is but a step from the trans- 
mission of a single still picture to the sending of several 
pictures in rapid succession, so as to reproduce living 
scenes at the receiving station. i 

Thus motion pictures may be broadcast, or an actual 
scene containing moving people. For this purpose the 
transmitting apparatus shown in Fig. 4 is modifed some- 
what. To broadcast motion pictures, the magic lantern 
is replaced by a motion picture projector, and to transmit 
natural scenes the light reflected from the scene is col- 
lected in a lens, just as a camera lens collects light re- 
flected from the scene before it. The light issuing from 
this lens, or, in the case of motion pictures, the light 
issuing from the lens of 
the projector, is focussed 
through the rotating pris- 
matic rings on to the light 
sensitive cell in the 
manner already described. 

The receiving apparatus 
for such work is neces- 
sarily somewhat different 
in design to that shown in 
Fig. 5, owing to the great increase of speed necessary ; 
but the underlying” principle remains the same. Instead 
of focussing the received image upon a } hotographic plate, 
it must be directed on to a screen, similar to that used in. 
picture theatres. Also the individual pictures making up 
the film, or a rapid series of instantaneous photographs 
of the natural scene, must be shown at regular intervals 
on the screen to give a motion picture effect, that is, a 
picture which animates smoothly and naturally. 

Mr. Jenkins has achieved this result by means of 
several different types of apparatus, two of which are 
illustrated diagrammatically in Figs. 6 and 7. 

In the Fig. 6 arrangement the prismatic rings are re- 
placed by a disc, A, around the periphery of which are 
mounted several lenses, B, C, D, etc. Behind each lens 
is mounted a small prism. The angle of these prisms is 
altered slightly and progressively all the way round, so 
that an effect similar to a prismatic disc is obtained. The 
rotation of the disc A sweeps the image of the light 
source E across the screen F in a horizontal direction, 
whilst line displacement in a vertical direction is effected 
by reason of the changing angle of successive prism 
elements. If the disc is rotated at a speed of sixteen 
revolutions per second a motion picture effect is obtained 
on the screen. l 


7.—An alternative ar- 
rangement to that shown in 


Fig. 


Persistence of Vision. 


In referring to ‘‘ motion-picture effect’? it should be 
understood that, in a picture house, the flm is run 
through the projector at the rate of sixteen separate and 
complete pictures per second, so that although, to the 
eyes of the observer, a smoothiy flowing scene appears 
on the screen, this effect is due to an optical illusion 
known as ‘‘ persistence of vision.” In viewing motion 
pictures as received by wireless, persistence of vision 
plays an even bigger part, for the eyes are not only 
called upon to smooth out sixteen pictures per second to 
give a natural movement effect. They must also smooth 
out the extremely rapid movements of the light beam as 
it traces each one of the sixteen pictures. 
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CUTTING CARDBOARD TUBE. 


In cutting cylindrica] formers for . 


tuning coils or H.F. transtormer 
windings from cardboard or Paxolin 
tube, the device illustrated in the 
diagram will be found of great 
assistance. 

A block of wood about iin. m 
thickness is screwed ‘Vertically to a 
baseboard of suitable dimensions, and 
an old safety razor blade is clamped 
by means of two screws and a brass 


Cutting board for carboari tube. 


plate to the edge of the vertical block. 
The tube to be cut is then pressed 
against the vertical support and 
slowly rotated, care being taken to 
avoid Jateral movement which would 
result in the formation of a spiral 
cut. 

Where more than one piece of tube 
of the given length is required it may 
be found convenient to screw a short 
strip of wood parallel to the front 
edge of the baseboard to act as a 
stop.—-A. Pi B: 

ooo°o 
EXPERIMENTAL THREE-COIL 
HOLDER. 

To improve the selectivity of a 
valve receiver employing direct coup- 
ling to the aerial, the three-coil tuner 
unit shown in the diagram may be 
used with advantage. 

The three-coil holder is mounted on 
a small ebonite panel with pairs of 
terminals at each side for the aerial 
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A Section Devoted to eit 


and reaction connections 
The plug and socket 


and carth 
respectively. 


connections of the fixed centre coil- 


holder are joined to the plug and 
socket of an additional fixed holder 
screwed to the underside of the panel. 


edb 


ATL PLUG ON 
RECEIVER 


Coil holder unit for converting to loose 
coupling. 


It is intended that this should be 
fitted into the existing A.T.I. plug 
on the receiving set, so that the centre 
coil is utilised in the secondary cir- 
cuit of the coupled tuner. If the 
reaction leads are connected to a re- 
versible plug, much time will be saved 
in finding the direction of current in 
the coil winding which gives positive 
reaction. —A. K. 
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New Ideas and Practical Devices. 


GRID LEAK MOUNTING. 


Several types of anti-vibration 
valve holder are constructed with a 
square moulded ebonite base, with 
terminals at each corner for the grid, 
-plate, and filament connections. The 
mounting of the grid leak in a re- 


` ceiver employing valve holders of this 


type is quite an easy matter. It is 
only necessary to fit spring clips 
underneath the grid and positive fila- 
ment terminals, “which will be found 
to have approximately the correct 


Mounting grid leak directly between grid 
and filament.. 


spacing for grid leaks of standard 
length. ae B. 


ooog 


MOUNTING GRID BATTERY. 


In fitting the grid battery to the 
baseboard of a receiver it is usual to 
make use of a clamp consisting of a 
strip of brass or other material. ‘This 
method takes time, and, as the grid 
battery is usually fitted just before 
the completion of a receiver when one 
is anxious to obtain results, the delay 
is annoying. 

A simple method of ov ercoming this 
difficulty is to utilise the cardboard 
lid of the battery (if of the g-volt 
type) as a holder. ‘The lid is fixed 
in position by pushing two or three 
ordinary drawing- -pins through the 
bottom into the wooden baseboard. 
The battery can then be inserted in 
the upturned lid, when it will be 
securely held in place.—J. B. 
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A Successful Installation, Home Constructed with Old Telegraph Components. 
‘By J. ANDERSON. 


O doubt there are still a great many amateurs who 
laave not altogether deserted the field of Morse 
reception for telephony and to whom the following 
particulars of an amateur’s recorder may be of interest. 
A great deal of the fascination of the construction and 
operation of this apparatus, at least to the writer, lies in 
the combination of the electrical with the mechanical. 
The apparatus about to be described has been in use 
with successful results in more or less the same form for 
about four years. The circuits used are of a straight- 
forward and simple type, and the instrument is self- 
contained, requiring only to be connected to the output 
terminals of an ordinary valve receiver. It is in two 
units, as shown in the photographs, namely, the relays 
and the syphon recorder. 


Valve Relay. 


We will deal firstly with the relay portion, and, to 
simplify matters, will take it in two stages, the first heing 
the ‘‘ valve relay.” It is of the trigger type, wherein 
the valve is arranged so that it only requires the incoming 
signal to be impressed on the 
grid to cause it to oscillate, 
and, of course, cause a large 
change in the current flowing 
m the anode circuit in which 
is placed a high-resistance re- 
lay and a centre zero milli- 


Fp 

4 

a 

4 
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need not be accurate, as it is merely an indi- 
cator. 


The relay inserted ‘in the anode circuit is of the Post 
Office type rewound to 5,000 ohms, and as this type is 
in its most sensitive condition when the current changes 
in its windings vary from zcro, it is an advantage to 
have the steady anode current balanced out. This is 
arranged for by incorporating an adaption of the Wheat- 
stone bridge. Referring to Fig. 1, it will be seen that 
the anode of the valve is connected through I.,; to the 
high-resistance potentiometer by a non-inductive resist- 
ance. This resistance should be approximately of the 
same value as the internal resistance of the valve being 
used, say, 10,000 or 12,000 ohms; 250-volt 8-watt bulbs 
are used as non-inductive resistances, and two joined in 
series will give a suitable valuc. The relay is connected 
through the milliammeter to the high-resistance potentio- 
meter P,, placed across the high-tension battery, which 

srould be 50 or 60 volts. This potentiometer must he 
of a very high resistance, or it will be a serious drain 
on the high-tension batterv. This special potentiometer 
could, no doubt, be done 
away with. An ordinary 
potentiometer put across a 
few cells and used in con- 


SYPHON 
‘RECORDER 


junction with a tapped 
high-tension battery would 
serve. The writer has not 


ammeter. Immediately the f+ = tried this, as he has lighting 
signal ceases, the valve stops a = mains at 50 volts available, 
oscillating, owing to the fact 2 2 thus making the current 
that the grid has a positive consumption of the potentio- 
potential of 9 volts applied meter of no importance. 
toit. The milliammeter was The condenser C, is impor- 
made out of an old pocket- Bo P, tant and should have a 
type moving coil voltmeter, ala shh aht © fairly large value, say, 2 
and was calibrated against a ero 4 microfarads. The instru- 
standard instrument. It Fig. 1.—Circuit diagram of the valve relay and syphon recorder. ment is coupled to the 
32 
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Amateur Recording Apparatus. 

receiver by an ordinary intervalye transformer. The in- 
ductances L, and L, are mounted so that their coupling 
can be varied. They are honeycomb coils made on a 
home winder, both being two inches in diameter, I, 
saving 210 turns of No, 30 ' 
S.C.C., and L, 100 turns of No. 
28 S.C.C. Pancake or similar 
coils can be used, provided they 
can be closely coupled if neces- 
sary. The grid bias battery con- 
sists of two 4}-volt pocket lamp 
batteries connected in series and 
joined to the slider of the poten- 
tiometer P, across the filament 
battery. An ordinary “R” 
valve is used and gives good 
results. 

To operate, place the potentio- 
meter P, in the mid-position. 
Next, adjust the coupling of IL, 
and L, and the filament 
brightness until the valve goes 
in and out of oscillation with- 
out overlap. Leave the valve 
just off the oscillation point 
and at the same time adjust 
the potentiometer P, until the eis 
milliammeter shows zero, thus 
indicating that there is no 
current flowing in the relay windings. ‘The point where 
oscillation commences can be detected by the sudden 
change in the reading of the milliammeter. Adjust the 
bias of the relay until the tongue just rests against the 
spacing stop and no more, then switch on the receiver. 
If the signals are coming in on a noisy background, it 
will be necessary to put the ‘valve still further off the 
oscillation point, which can be done with potentiometer 
P, which will now give complete control of oscillation. 
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Back of panel view of the relay and 

recorder units, The lamp resistances 

in the relay unit and the driving motor of the 
Syphon recorder will be readily identified. 


MAY sth, 1926. 


It will be found that there is a certain fairly low note 


to which the’ relay responds most readily, and the in- 
-coming signals should be tuned to this when possible. 


Great use can be made of this characteristic when jam- 


ming is bad, and it will be found that the relay will 


Front view of the relay panel (right) and syphon 
recorder (left). 


` 


continue to operate correctly when sigħals, heard ìn the 
phones, seem to be hopelessly jammed. To receive high- 
speed transmission, best results are got by tuning the 
signals to a fairly high note. The success or otherwise 
of the instrument depends almost entirely on the first 
relay, and great care must be taken with its adjustment. 
It will be found necessary to keep the contacts as close 
as is safe, za 

Turning now to the second portion consisting of the 
local circuits, it will be seen from Fig. 1 
that a second Post Office relay is used. It 
is not rewound and was used because diffi- 
culty was experienced in getting the first 
relay to ‘f make ” contact with certainty as 
well as to ‘‘break’’ contact, especially 
~ When receiving weak signals. As the 
syphon recorder is of the polarised 
type working without springs and 
thus requiring complete reversals 
of current for its operation, de- 
finite contact on both stops of the 
relay is essential, making the 
second relay necessary. 


Relay Adjustment. 


The bias of the second re- 
lay is adjusted so that it still 
works should the tongue of 
the first relay not reach the 
marking stop. The second 
relay also enables the load on 
the first to be kept light, thus 
obviating sparking troubles 
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Amateur Recording Apparatus. 

and sticking of the eontacts. A cheaper type of relay 
could, cf course, be used, provided its moving parts were 
light. The Post Office type was used in this case, be- 
cause, at the time the instrument was built, they were to 
be had very cheaply. This second relay could be done 
away with completely, if desired, and an ordinary Morse 
inker connected to the first relay. The shunted induct- 
ances R, and R, are essential if it is desired to record 
automatic transmission without overloading the relay con- 
tacts. Their value depends on various factors. In this 
instance they are 5,000 ohms, and the condensers C, and 
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ised magneto telephone bell of 1,000-ohms resistance 
fitted with a suitable armature and arranged behind the 
panel. The armature spindle is carried through to the 
front, where the silver syphon tube is fixed. Both the 
syphon and the reservoir are made easily detachable for 
cleaning. 

The ‘knob seen in the right-hand corner of the front 
view of the panel controls the ‘motor speed and is an 
ordinary filament rheostat. ‘The knurled screw project- 
ing through the end of the lever on the other side adjusts 
the pressure of the syphon on the tube. This lever is 
held down normally by a spring, and it is so arranged 


C, 2 microfarads The non-inductive resistances R, and that when the screw is lifted bodily it withdraws the 
Oeon esa a mnt sayin ata 
Z . OnD DE GLP 
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Fig. 2.—Tape records from wee Euro stations. Nos. 1-5, high-speed automatic transmission: No. 6, Wheatstone dots 


R, are to prevent sparking at the contacts and are ap- 
proximately 6,000 ohms. For batteries B, and B, a 
voltage of 12-25 is necessary. XR, is a resistance placed 
in the circuit to prevent the batteries bemg shorted in 
the event of the relay contacts being screwed up acci- 
dentally together. 

The syphon recorder is constructed mainly of the parts 
of an ex-Government duplex telephone key complete with 
glass top cover. ‘The paper drive consists of a small 
drum, worm-driven direct from an electric motor which 
came originally from an electric horn. The worm wheel 
was cut by using a $in. Whitworth tap as a hob, and 
the worm is simply a spindle with a in. thread at the 
end. The gear ratio was purposely kept fairly high in 
order to cut down the motor speed and thus avoid vibra- 
tion. A heavy flywheel is included to steady up the 
drive, and the motor is mounted in felt to still further 
reduce vibration. A 2-microfarad condenser is connected 
across the motor to prevent interference with the re- 
ceiver. The syphon movement consists of an old polar- 


9 4 


pean 
at 1,500 per minute: Nos 7-9, normal kand transmission. 


paper from the syphon and at the same time lifts the 
pressure roller from the paper drum, thus stopping the 
tape, although the motor is still running, yet without 
affecting the adjustment of the syphon. The small lever 
seen below the adjusting screw is loaded so that it springs 
along and holds the large lever in the upward position. 
This feature enables the motor to be kept running during 
an interval in transmission, without using up tape, and 
also makes it possible to commence recording instantly 
when the signals resume, without missing more than a 
letter or so, owiny to the fact that it is not necessary to 
wait until the motor speeds up as would have to be done 
if the motor was stopped every time. 

The writer resides near Glasgow, where he can record 
almost all the British and Continental high-power stations 
with a two-valve receiver, three valves being the most 
used at any time. 

The valve relay will be found to be very easily oper- 
ated, and when once adjusted to a station it can be left 
working for hours without attention. 
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By W. H. F. GRIFFITHS. 


O many experimenters are, at the moment, devoting 

their attention to the problem of distortion in radio 

receiving apparatus that the writer feels that it is 
important to stress the well-known fact that very consider- 
able distortion is introduced by telephone receivers and 
loud-speaking receivers themselves, in order that efforts 
to eliminate very slight ‘‘ set distortion’’ may not be 
wasted. In other words, it should be realised at once 
that it is the elimination of ‘‘ overall °” distortion of set 
and telephones or loud-speaker at which one must aim, 
and not necessarily just that existing in the set itself. 


Output Circuit Impedance. 


It is not the object of this article, however, to enumer- 
ate all the possible causes of distortion in these essential 
sound producers, nor to classify them in the order of 
their importance. The object is to draw attention to the 


variation of ‘‘ tone ’’ quality caused by varying the mean, - 


impedance of the output circuit of a radio receiver or 
amplifier. This variation of tone quality is due to fre- 
quency distortion, and becomes more important as the 
ratio of mean load impedance to the internal anode im- 
pedance of the load valve is made higher. ‘The par- 
ticular case the writer has in mind is that which occurs 
in the scries-parallel grouping of high-resistance tele- 
phone receivers. If one has several pairs of telephones. 
one usually groups them in series, parallel, or series- 
parallel combinations,.to give a maximum apparent signal 
strength. Since the impedance of the telephones is rather 
a complex quantity, the best grouping is usually deter- 
mined by trial. ‘The probability is, however, that this 
‘signal strength grouping °’ is not the most ideal one 
when regarded from a faithful reproduction viewpoint. 

The reason for this is to 
be found in the fact that the 
impedance of a telephone re- 
ceiver is not constant for all 
frequencies. With an in- 
crease of frequency from 100 
‘to 10,000 cycles per second] 
its impedance may increase 
to twenty times its former 
value, and unless this im- 
pedance variation with fre- 
quency is made inappre- 
ciable by ensuring that, by 
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Fig. 1.—Series-parallel con- 


nections ol telephone re- PA 
celver toad, obtained with a sucrificing loudness, the 
et Serer mean impedance of the 


telephone or group of telephones is considerably less than 
that of the valve with which they are associated. fre- 
quency distortion will certainly occur.” The impedance 
increase with frequency is, of course, due to an increase 
in both effective resistance and effective inductive react- 
ance, both contributing csnsiderably. 

Since the impedance varjations of the telephones must 
be ‘* swamped ’”’ by a constant impedance if the resultant 
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total impedance variations are to be small, it follows 
that frequency distortion due to impedance variation i; 
more troublesome with the lower impedance valves, such 
as, for instance, those of the Marconi and Osram D.E.; 
type. For an experiment in this connection a D.E.5 
valve was employed in the output stage of a radio am- 
plifier, and three pairs of telephones each of 8,000 ohms 
resistance (D.C.) were arranged so that they could be 
quickly switched from all in series to all in parallel by 
a simple double-pole single-throw switch as shown in the 
diagram of Fig. 1. . 

The first test was made upon speech, it being found 
that overtones were certainly partially eliminated when 
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FREQUENCY IN CYCLES PER SECOND 


Fig. 2.—Telepbone current-frequency curves for a low impedance 
output valve. r 


300 500 


the telephone receivers were changed from parallel to 
series grouping. An apparent strength reduction of high- 
pitched soprano voices occurred upon changing from 
parallel to series, although no such reduction was de- 
tected on the lowest bass notes. Aural tests were then 
carried out, using pure musical notes of 100, 1,500, and 
5,000 cycles per second frequency. The apparent strength 
of the roo-cycle note was not materially changed by 4 
change in telephone grouping, whereas the 1, 500-cycle 
note was definitely much louder with the parallel group- 
ing. 


High Tones Better with Phones in Parallel. 


The 5,000-cycle note was to a much Greater extent 
intensified upon changing over from series to parallel 
grouping, so much so that a signal of this frequency thit 
could be heard wel! with the three telephones in paruall:! 
was entirely eliminated upon changing over to the ‘‘al- 
in series ’’ grouping. That this great strength reduction 
in the series grouping case was due to a very high tele 
phone impedance at this frequency was then proved |" 
inserting a non-reactive resistance of 300,000 ohms 
series with the telephone group. When the telephn 
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000 5000 10000 
Fig. 3.—Telephone current-freq curves for a high impedance 
output valve. 
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TELEPHONE CURRENT 
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were grouped in parallel the insertion of this high - 


resistance reduced a fairly loud 5,000-cycle signal to 
inaudibility, whereas when the telephones were in series 
its insertion caused practically no strength reduction, 
although the strengths of notes of much lower pitch were, 
of course, considerably reduced by the insertion of the 
high resistance in whatever manner the telephones were 
grouped. This latter phenomenon has probably been 
noticed by many experimenters upon the opening of the 
telephone circuit whilst wearing the telephones, the result- 
ing telephony, besides being, naturally, very weak, is of 
a peculiarly ‘‘ high toned ” quality. 


Calculated Curves. b5 


_ In order to give some idea of the extent of the fre- 
quency distortion which may occur due to telephone im- 
pedance changes with frequency changes, the telephone 
current for a constant output valve voltage at all fre- 
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FREQUENCY IN CYCLES PER SECOND 


Fig. 4.—Current-frequency curve flattened by the insertion of a 
valve ‘‘swamping "’ resistance, 
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quencies has been calculated for varying combinations of 
telephones, and these results plotted in Fig. 2. The 
curves given in this figure show the current (in arbitrary 
units) obtained when using a low-impedance D.E.5 valve 
with three pairs of 8,c00-ohm telephones in series (curve 
A), one pair of 8,o0o0-ohm telephones singly (curve B), 
and: through each of three pairs of 8,000-ohm telephones 
connected in parallel (curve C). 

It will be noticed that a logarithmic frequency scale 
has been employed in order that the important frequency 
band of instrumental and speech fundamentals (from 200 
to 1.500 per second) shall occupy a reasonably large 
portion of the curves. 


Some Interesting Comparisons. 


It will be observed that curve C more nearly ap- 
proaches the apparently ideal flat curve due to the lower 
ratio of load impedance to valve impedance for this 
parallel grouping. Curve A, obtained with the series 
grouping, naturally shows the greatest current variation 
with frequency. The ratios of current values at roo 
cycles and 10,000 cycles. per second for! curves A, B, 
and C are 19, 14, and 7 respectively. 

As previously explained, when an output valve having 
a much higher impedance is employed,. the telephone- 
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e TEE IN GYCLES PER SECONC 
Rig. 5.—Current-frequency curve assuming a constant effective 


° resistance of telephone vers, 
current-frequency curves are flattened considerably. In 
Fig. 3 are plotted curves D, E, and F, corresponding to 
A, B, and C of Fig. 2, but for an ordinary high-impe- 
dance “R” type output valve, it will be seen that 
these curves are considerably flatter than those obtained 
with a low-impedance valve, the ratios of current values 
at 100 and 10,000 cycles per second being in this case 
10, 4.7; and 2.1 for D, E, and F respectively. Curve 
F is very closely approaching perfection, due to the con- 
stant valve impedance being sufficiently high in value to 
‘“swamp ”’ the varying telephone impedance im this case, 
since the three pairs of telephones were in parallel. 

In order to obtain a fairly flat telephone current- fre- 


‘quency curve, whatever valve is employed, the telephone- 


impedance variations must be swamped by the insertion 

of a high non-reactive resistance in series with the tele- 

phone group. The value of this resistance must be com- 

parable with the impedance of the telephone group at the 

highest frequencies, and in the worst case of three 8,000- 
A I9 
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ohm telephones in series will have to be of the order of 
300,000 ohms. Fig. 4 shows a telephone current varia- 
tion curve for this case when a D.E.5 valve is used. 
The current ratio at roo and 10,000 cycles per second 
is in this case about 2-4, and the curve should be com- 
pared with curve A of Fig. 2. Had the telephones been 
in parallel instead of in series a much lower value of 
inserted resistance would, of course, have produced a 
much more perfect curve. 


High-impedance Output Valves. 


Although not a practical case it may be of interest to 
note that the current-frequency curve that would be 
obtained with an ordinary ‘‘R’”’ valve and with three 
pairs of 8,000 ohm telephones in parallel for the load 
would be absolutely flat from 50 to 2,000 cycles per 
sccond if the effective resistance of the telephones with 
varying frequencies remained constant at their D.C. value 
of 8,000 ohms, ṣe., if the impedance increase was 


entirely due to an increase of inductive reactance. A. 


curve representing this case is shown in Fig. 5, and should 
be compared with Fig. 3 (F), (dotted for convenience in 
Vig. 5 also); the difference between the two curves shows 
well the impedance augmenting effect of the resistance of 
the telephone receivers. 

All the telephone current- frequency curves given here 
are plotted from reciprocals of the otal impedance values 


of the output circuit, the latter being computed from a- 


knowledge of approximate and mean measured values of 
effective inductance and effective resistance, and do not, 


The QSL Question. 


In the course of our daily toil we re- 
ceive, for forwarding and other purposes, 
many and varied QSL cards of different. 
nationalities. G 6CJ (ex BCL “ Dub’) 
is, however, the first to send one in which 
the Muse of Poetry has been invoked. We 
print below an extract therefrom as a 
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of course, take account of any local resonance variations 
of impedance. 

Jn conclusion the writer does not wish to create the 
impression that impedance adjustments must be made on 
the load circuit in order to obtain a flat or nearly flat 
curve since it appears that, even though the efficiency 
curve af a flat diaphragm recciver is somewhat as repre- 
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Fig. 6 Efficiency curve of an ordinary flat diaphragm telephose 
receiver. 


sented in Fig. 6, after adjusting a rejector circuit to 
climinate the diaphragm natural frequency bump. a 
boosting of the lower tones is necessary to preserve tone 
balance. If this is so an output impedance adjustment 
giving a curve somewhat as B, Fig. 2, might conceivably 
give more pleasing or even more faithful overall results 
than one giving curve C. 


to consider whether their observations or 
remarks are likely to be of real value 
to a transmitter before Jightheartedly 
sending him a post-card to which they 
expect a reply. To those who are only 
concerned in ccllecting mural decorations 
we would repeat the immortal words. 
“ Please don’t do it!” 


solemn warning to other possible trans- 
yressors :— 


“O SXYZ! Amateur, whose CQ’s I 
have heard, I beg of U to QSL; Oh! 
pse send me a crd, For if U do not 
answer, it will be for Ur worse: Tl 
call the wrath of Jupiter upon U in 
my curse. As Nelson said at Waterloo 
in 1962, “ Up then Guards and Atom ” 
—so shall I say of U—“ Up Sturbs and 
Electrons ’’—and by the seven spheres 
May the heavens belch forth QRN, fit 
for Thor's own ears; May the sky he 
vent with lightnings, and the earth be 
rent with ’quakes. And Ur Acrial Mast 
be stricken, so that every Guy Wire 
breaks: Mav Ur Radiation wither, and 
Ur Amps refuse to amp; May Ur 
Rottles all Disintecrate, and Ur Lo-Loss 


Coils git cramp: May Ur Generator 
sizzle, and Ur Meters all go fut: Ur 


Condensers stop condensing, and Ur 
Tuning ne'er sta-put. And so because 
you didn’t write things all turn out so 
had, When this Malediction comes to 
pass, perhaps Ç'U wish U had. 


“ However, if U QSL. or send a word 
> two. I wish U VY 73's and I raise 
a hat to U!” 
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Apropos the “QSL” controversy 
which has been raging in our correspond- 
ence columns, we think that a certain 
number of listeners’are only concerned in 
collecting replies for decorating their 
walls and are merely actuated by that 

“stamp collecting ”? craze which was once 
so prevalent in U.S.A. Of course, a large 
proportion of QSL cards contains infor- 
mation of real value to serious experi- 
menters, and is in consequence cordially 
welcomed. Many cards, however, are 
worthless even for mural decoration and 
only a nuisance to their recipients. 

o0 00 

Mr. Hugo Francke (SMUK), of Salts- 
jobaden, Sweden, wishes to express his 
gratitude to the many English amateurs 
who have sent him rards, but he is at 
present unable to reply to them all with- 
out engaging a secretary entirely for that 
purpose, 


0900 
the 


This is not ouly instance 
which has  iecently come to our 
notice of an unfortunate transmitter 
being “snowed under” with QSL 
cards, and we would urge listeners 


Perhaps the best solution of this ditf- 
culty would be if an established code 
could be. devised for transmitters which 
would signify the nature of the report: 
desired. Thus an experimenter working 
on comparatively high power would be 
interested only in reports from distant 
stations, while one who was conducting 
tests on low power would probably wel- 
come cards from listeners in his neigh- 
bourhood as well as from a greater dis- 
tance, to enable- him to judge the practi- 
cal range of his transmission and the 
strength of his signals at various dis- 
tances. Another might be only interested 
in fading effects or meteorological con- 
ditions, and cards merely stating that he 
had been heard at ara al a time 
and place would be of no material valur 
to his investigations. 

o000 
New Call-Signs Allotted and Stations 
Identified. 

G 2BOW (Art, A).—G. L. Browns», 
Bryning, Hale, Cheshire. 

G 2BQW.—G. H. Kitley, 57, Vicaraz: 

toad, Plumstead, S.E.18. 

G 2BRC (Art. A).—G. E. Moremsr. 
146, St. Andrew's Road, Montpelier. 
Bristol. 
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REACTION CONTROL. 


How to Increase Efficiency and Eliminate 


‘ Overlap.” 


By HAROLD H. WARWICK. 


HE object of this article is to outline the oldest 
and the newest forms of reaction and to stress 
the importance of proper consideration of reactioa 

arrangements in a receiving set, a consideration affecting 
both the operator and his listening neighbours. 

First let us consider what reaction or regeneration is 
and what it does. 

If oscillations are introduced into an oscillatory circuit 
_connected to the grid and filament of a valve, correspond- 
ing but amplified oscillations will be set up in the plate 
circuit, which may be magnified still further by putting 
them back into the input grid circuit. That is the 
simplest way of looking at it. Beginners have been heard 
to remark that it sounds too much like perpetual motion 
to be true, but, of course, it has no real resemblance to 
that elusive process, for, although oscillation may be sus- 
tained indefinitely, energy is being consumed constantly 
from the batteries. A better way of regarding it is to 
realise that what limits the period during which an oscil- 
lation will continue in a circuit is the resistance of the 
circuit itself. Energy is derived from the output cjrctit 
to overcome these losses, and as these losses are very high, 
reaction is invaluable. Reaction is invaluable for another 
reason, that of selectivity, because resistance in an oscil- 
latory circuit not only damps out oscillations therein, but 
renders it responsive to a considerable range of frequencies 
depending directly on the damping. 


Classification of Reaction Control. 


These are the uses of reaction in receiving gear, and 
they will be referred to later when the relative merits of 
different methods are discussed, ang also when reaction 


distortion i; considered. 
Attention will be paid to the following circuital 
arrangements :— 
A. Detector valve alone. 
B. Detector valve preceded by H.F. valves. 
C. Detector valve followed by L.F. valves. 


Fig. 1.—Pure magnetic 
reaction. 


Fig. 2.—Pure capacity 
reaction. 


No remark will be made of valves used solely for the 
generation of oscillations or crystal valve circuits. 
Reaction may be divided under two main headings :— 
(a) Magnetic or inductive. 
(6) Capacitative. 


Magnetic reaction js the term used when two coils, one 
in the grid circuit and one in the plate circuit, are coupled 
together, and capacity reaction when the coils are elec- 
trically remote but a flow of energy is allowed between 
them through the medium cf a condenser. There is also 
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Fig. 3.—Combined mag- Fig 
netic and capacity reaction 
—the Reinartz circuit. 


4.—Capacity control of 
edon through a variable 
by-pass condenser, 


another method rarely employed, in which energy is fed 
back through a high resistance, but this is only effectively 
practicable when a multi-stage high-frequency amplifier 
is used. Many, however, are the combinations which 
have been evolved from the two main forms, and the 
arrangements about which particular mention is to be 
made are tabulated below. 
They relate more particularly to Section A. 


Type. Methods of Control. | Example. 
l. Pure magnetic. Variable coils. Fig. 1. 
2. Pure capacity. Variable condenser. Fig. 2. 
3. Magnetio with capacitative | Variable condenser. Fig. 3. 
feed (Reinartz). 
4. Magnetic with cap. control. | Variable condenser. Fig. 4. 
5. Magnetic with resistance | Variable resistance. Fig. 5. 


damping. 


Undoubtedly the most widely used single-valve receiver 
circuit is that shown in Fig. 1, and excepting that shown 
in Fig. 2, it is certainly the least desirable of any of 
those indicated above ; and the reasons for this are very 
real, as they not only apply to this single-valve circuit 
but to any circuit incorporating a coil holder for reaction 
purposes. 


Disadvantages of Magnetic Reaction. 


The first objection is that adjustment of reaction 1s 
crude, inasmuch as for even a small variation in the 
mutual position of the coils a very appreciable, though 
not constant, movement of the aerial tuning condenser 1s 
essential. The second objection is that this arrangement 
more than any other seems to be prone to reaction overlap 
even with a low anode voltage, whereas a Reinartz or 
similar circuit will give perfectly smooth reaction control 
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Reaction Control — 

with the maximum H.T. voltage permissible for efficient 
rectification. The third objection is the vast space taken 
up by coils and coil-holder and the additional hand 
capacity accruing from the nearness of the hand to the 
coils when making tuning adjustments. 

„It has one doubtful virtue—that, however great the 
losses due to faulty components or construction, the re- 
action coupling is so intense by this method that it is 
difficult not to obtain some sort of result. The spasmodic 
howls given vent to by a bad set testify to the doubtful- 
ness of this one virtue. The reason for the popularity 
aforementioned is due to the fact that the circuit is really 
fundsmental—a circuit which was tried first by investi- 
gators and which gave such good results that it was passed 
on at once without any attempted refinements, refine- 
ments which would at that time have been of little 
importance. 


Capacity Reaction. 


Fig. 2 is introduced, not for its practical utility, but 
for the way it shows the underlying principle of some 
of the following circuits. Again, there is the tuned grid 
circuit, but the plate circuit contains a choke which will 
not allow the passage of H.F. oscillations; these, there- 
fore, pass through the small variable condenser and enter 
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Fig. §.—Resistance control Fig. 6.—The tuned—-anode 
of reaction. system of high-frequency 
coupling. 
the grid circuit again. The degree of reaction varies 
directly as the capacity of the condenser, and thus control 
is obtained. A variation of this may be arranged by 
bringing the plate circuit into resonance with the grid 
circuit. The reaction effect is then very much greater, 
so much so that oscillation will occur even when the 
variable condenser is removed, energy transference taking 
place by means of inter-electrode “wre capacity. The 
handling of such a circuit is difficult, as are all tuned 
reaction circuits. 


The Reinartz Circuit. 


Fig. 3, a circuit using Reinartz reaction, is one of the 
improved types of circuit; indeed, the original Reinartz 
was the first to break away from the old design. There 
is the same grid circuit as before and the high-frequency 
choke of Fig. 2, whilst the reaction coil will be seen 
connected to the filament end of the grid coil and to a 
variable condenser that has the samc effect as the one 
shown in Fig. 2. Coupling is fixed and reaction is 
aperiodic, for the feed-back condenser is in no way a 
tuning condenser. A very tight coupling is obtained in 
this way because it is almost impossible to create reaction 
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overlap, and a minute adjustment only has to be made of 
the grid circuit tuning condenser, even when reaction feed 
is altered from the one extreme to the other. 

In common with a number of other circuits, this circuit 
undoubtedly has one fault. Both sides of the coupling 


Fig. 7.—The '‘ Reinartz ” system of reaction applied to a three- 
‘valve circuit with two stages of H.F, amplification. 


condenser are at high-frequency potential to earth, so that 
body capacity must be troublesome unless shielding is 
resorted to. ` 


Eliminating Hand Capacity. 


The circuit of Fig. 4 overcomes this difficulty and 
operates on a slightly different principle. Still there 
is the same grid circuit, and closely coupled to it is a 
coil in the plate circuit, in series with which is a high- 
frequency choke shunted by a variable condenser. Now, 
when the condenser is at minimum, if perfectly designed. 
it should be non-existent as far as the rest of the circuit 
is concerned. The coupled coil then acts as though it 
were part of the choke, which is in no way aperiodic 
over the range of the grid circuit, so that no reaction can 
take place. As the capacity of the condenser is increased 
the coupled coil becomes segregated from the choke until 
at maximum the choking effect is nullified, when tight 
reaction coupling results. ‘The small variable condenser 
in this case is not a feed-back condenser, but a condenser 
used to create losses through the choke, at the same time 
one side of the condenser is at earth potential, so that 
no body capacity should be apparent. Of course, it is 


Fig. 8.—The circuit of Fig 4 adapted for use in a high-frequency 
amplifier. 


immaterial whether the earth potential side of the con- 
denser is connected to H.T. plus or the filament so long 
as the H.T. battery is shunted by a large condenser. 
At this juncture the writer wishes to relate a particular 
personal experience which has so far defied explanation 
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and which may assist some of those who appreciate 
the point of this article and follow up the suggestions 
made. 


A Useful Hint. 


Having constructed a considerable number of receivers 
incorporating the Reinartz circuit of Fig. 3, and a greater 
number using Fig. 4, one of either type has occasionally 
refused to work. Signals have been received perfectly, 
` but not the slightest response bas been obtained from 
the reaction control, no matter what artifice has been 
employed. Each component has been tested, different 
coils have been tried; in fact, everything has appeared 
to be perfect. It was found at last that if the defaulting 
circuit, Fig. 3 say, was changed to that of Fig. 4, and 
vice versa, perfect results were obtaine@at once and there- 
after. It should be observed that apparatus used in 
both circuits is the same, and only few wiring changes 
need be made to effect the transformation. No alteration, 
such as changing the deposition of apparatus, need be 
made, excepting the wiring. No explanation is offered, 
but it is a tip worth re- 
membering that has proved 
infallible so far. 

To continue, the cir- 
cuit depicted in Fig. 5 
will now be discussed. The 
same fixed coupled plate 
and grid circuits are used, 
but reaction is controlled 
this time by varying the 
damping of the grid coil, 
it being essential that the 
maximum degree of damp- 
ing is such that oscillation 
does not occur. To obtain 
a smooth variable damping a good non-inductive vari- 
able resistance must be used, and one very good reason 
why the circuit has been little used is that such a resist- 
ance until lately has been unprocurable. One may be 
obtained now from one of the foremost wireless firms 
having a continuously variable resistance of from o to 
40,000 ohms. 
cuit in a number of their own receivers. 

Relatively there is very little to choose between the 
circuits in Figs. 4 and 5, whilst both are a little better 
than Fig. 3, but each of these is a better and more 
desirable circuit than Fig. 1. 

These, then, without dealing with stunt and super 
Circuits, are sufficient to show what is to be aimed at 
when using a single valve. 


Fig. 9—Potentiometer con- 
trol of reaction. 


' Reaction in H.F. Amplifiers. 


_We now come to Section B of our classification of 
circuits. 

Let it be understood at once that all the foregoing 
applies to any receiver incorporating high-frequency 
valves, and that all the arrangements mentioned may be 
used with variations whose forms will be indicated. 

Fig. 6 represents diagrammatically the well known 
tuned anode system of connections. The trouble 
encountered with the system is the feed back through the 
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valve due to the rejecting action or the anode coil, 
unwanted oscillation is set up, and artifice has to be 
employed to neutralise the feed-back. This does not come 
within the scope of the article, but it will be obvious that, 
whatever damping is used, a eontrol of reaction may be 
obtained by varying the damping factor, but as this is 


Fig. 11.—Corrected circuit 

of Fig. 10. High-frequency 

oscillations are prevented 

from reaching the L.F. am- 

plifier and reaction effects 
are increased. 


Fig. 10.—Incorrect method 
of connecting grid coupling 
condenser between reacting 
detector and tance 
coupled L.F. amplifier. 


not wholly satisfactory it will. be assumed that complete 

stability in the amplifier has been obtained and that 

separate reaction from the rectifying valve is to be used. 
Confine Reaction to the Detector Valve. 

As a typical example, Fig. 7 shows how Reinartz 


- reaction may be applied to any valve of a thrcee-valve set 


consisting of two high-frequency valves and detector. 
Two transformer-coupled high-frequency valves are 
shown, and the.end of the reaction coil has only to be 
connected to any of the points A, B, or C in order to 
obtain reaction. Reaction may thus be applied at any 
of three points. It is usual to couple to the aerial coil, 
that is, the grid circuit of the first high-frequency valve, 
because the damping there is greatest, but it is often the 
case that if the dafnping is insufficient, as when reaction 
is applied, auxiliary oscillation is set up due to feed 
back through the high-frequency valve. Consequently, it 


Fig. 13.—Reaction control 


Fig. 12.—An alternative to 

the circuit of Fig. 11. With 

this circuit a choke of low 

self-capacity is essential. 
is often better to restrict reaction to the plate and grid 
circuits of the rectifier. l 

The application of Fig. 4 to such a circuit is simple 
enough, and is shown in Fig. 8. 

One method of reaction control in high-frequency 
amplifiers is worthy of note, namely, the potentiometer 


method. 


by means of a by-pass 
condenser in a resistance- 
coupled circuit 


A 23 


656 


Reaction ‘ControL— 


The first H.F. valve of an amplifier is shown in Fig. 9, 
‘the tower side of the grid coil being connected to the 
slider of a potentiometer in parallel with the filament 
Normally, the slider is placed at L.T.— and 
oscillation occurs due to feed back through the valve. 
If the slider is moved over to L.T. + oscillation is made 
to cease owing to the damping of the circuit due to the 
How of grid current caused by a positive potential on 
the srid. On the whole not a method to be recommended. 
because separate controls are required for each valve. A 
better method is to stabilise the whole circuit and to apply 
reaction independently, as previously indicated, 

Let us now turn to section C, and note the necessary 
precautions when a low-frequency amplifier is used. 

That there are precautions may not at first be apparent 
to all, but 1eference to Figs. ro and rr will show how a 
right and wrong connection may be made when using 
A choke may be used in place of 
The coupling con- 
denser must be connected to the side of the high-frequency 


battery. 


resistance ccupling. 
the resistance to give choke coupling. 


Finding Faults in a Reinartz. 


A ‘‘fault-finding ° competition which 
proved both entertaining and instructive 
was held by the Sheffield and District 
Wireless Society recently, when prizes 
of £1 and 10s. respectively were 
awarded to Messrs. Barlow and Peek. A 
Reinartz single-valve receiving set was 
connected up in such a way that at least 
six faults had to be discovered and reme- 
died before reception could be carried 
out. The competitors, in batches of 
three, were given 15 minutes in which to 
discover and tabulate the faults. 

Entries were also judged for the com- 
petition for the most efficient two-valve 


resistance capacity-coupled L.F. ampli- 
fiers constructed by members, the prize of 
£4 being divided equally between Messrs. 


Mills and Rayner. 
0000 


When is a Wavemeter not a Wavemeter P 


A wavemeter with certain refinements 
which enable it to be used for a variety 
of purposes, was described by Mr. W. 
Gartland before the Middlesex Wireless 
Club at a recent meeting. 

Detailed instructions for making the 
instrument were first given, and the 
method of calibrating it from a standard 
wavemeter was described. Fortunately, 
the club possesses a Townsend Wave- 
meter calibrated by the National Physical 
Laboratory, so that members desiring to 
follow the lecturer’s example will have no 
diticulty with the accurate calibration of 
their instruments. 

Mr. Gartland showed how, by a few 
additions, the | wavemeter 
adapted to various other uses. Some of 
those described were :—Tuned anode unit 
for H.F. amplification, rejector circuit, 
loading unit, side tone receiver for tele- 
phony, and an ordinary crystal receiver. 
Hon. Secretary, H. A. Green, 100, Pellatt 
Grove, Wood Green, N.22. 
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A Visit from Captain Round. 


Captain H. J. Round, M.C.. M.LE.E., 
attended the general meeting of the Mus- 
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choke remote from the plate, otherwise high-frequency 


respectivelv.' 
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NEWS FROM 


THE CLUBS. | 


Or eemerocer sees eee ee ee eee ee ee ee eee ee ee cs 


well Hill and District Radio Society on 
March 31st in the capacity of president. 
giving an extremely interesting talk on 
“Short Wave Work.” After describing 
many shopt wave experiments recently 
conducted, Captain Round replied to the 
many questions put to him by his audi- 
ence. Much curiosity was shown on the 
question of microphones, and the lecturer 


STOO MEO armed me Hee H HOCH RH EHTS HH HODES ERD OHS EHH E HEED Er HHT HH SOL HEO EHH OUHE HED . 
e 
° 


; FORTHCOMING EVENTS. 


WEDNESDAY, MAY 5th. 


> Instilution of Electrical Engineers. 

: Wireless Section, it p.m. (light 

: refreshments at 5.30). At the Insti- 

4 tulion, Saroy Place, W.C.2. Lecture: 

: “On the Cause and Elimination of 

: Night Errora in Radio Dircetion Find- 
ing,” by Dr. R. L, Smith-Rose, M.Sc., 
and R. H. Barfidd, M Se. 

Royal Socéety of Arts, At 8 pam. At 
John Streit, Adelphi, W.C.2. Lecturer: 
“Radio, Its Past, Present, aad 
Future,” by Mr. C. F. Elwell, B.A. 
In y chair: Prof. W. I., Eccles, D.Sc., 


Barnslry and District Wirelers Association, 
At 8 pm. At 22, Market Street. Dis- 
cussions * Measuring Instruments and 
Their Functions.” 

Tottenham Wireless Society, At 8 pm. Ae 
10, Bruce Grove, N.17. Business Meet. 
ing, followed bu a talk an “The Photo- 
araphy of Radio Scts,’ by Mr EF. J. 
Taylor, 


THURSDAY, 


Goldrrs Green and 
Society. At 8 p.m. 
House, Willifteld Wey. Demonstration 
with Lantern Slides, “The Super. 
heterodyne,” by Capt. L. F. Plugyr, 
B.Sc. 

MONDAY, MAY 10th. 

Hackney and District Radio Society. At 
8 p.m. At 18-24, Lower Clapton Road, 
E.5. Question Night. 

Croydon Wireless and Phurieal Sortety. 
Lecture by Mr. J. H. A. Whitehouse, of 
the B.B.C. 


TUESDAY, MAY ith. 


Esser Radio Group. At B p.m. General 
Rally at the Wesleyan Instilute, Ilford. 
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MAY 6th. 


Hendon Radio 
At the Club 
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oscillations will be shunted on to the low-frequency valve, 
which will cause bad distortion, due to the partial ampli- 
fication of the parasitic high-frequency oscillations, and 
weak reaction, due to the very considerable leakage. A 
wrong connection, therefore, of this nature will ruin the 
-working of a receiver. 

An alternative system of connections is given in Fig. 12. 
which is quite effective with resistance coupling, althoug! 
not always with a choke if it has a high self-capacity. 
The former method is the surer. 

The remarks regarding the coupling condenser appiy 
equally well to the schematic arrangement of Fig. 4, but 
the best coupling when used with an amplifier is giver: 
in Fig. 13, the reaction condenser being shunted across 
both the high-frequency choke and the resistance, or 
high-frequency ch&ke and low-frequency choke, dependin: 
on the coupling employed. 

In all these circuits suitable values for the grid circuit 
and reaction condensers are 0.0005 mfd. and 0.0003 mf: 


was able to supply some interesting infer- 
mation regarding the placing of stad» 
microphones for securing varying effects 

The Society’s syllabus for the ensuirg 
months contains many attractive fixtures 
Full particulars of membership may l= 
obtained from the Hon. Secretary, Mr. 
Gerald S. Sessions, 20, Grasmere Rea. 
N.10. 


L.T. Coupling. 


At a meetifig of the Golders Green am! 
Hendon Radio Society held on April ls. 
Mr. W. J. T. Crewe (5CT) gave a talà 
on “Methods of L.T. Coupling.” 

He exhibited transformer, choke. and 
resistance capacity coupled amplifies. 
and after a brief description of these gave 
a demonstration which provided an 
interesting comparison between each of 
the three types. 

The Hon, Sec.. Lt.-Col. H. A. Scarlett. 
do7a, Finchley Road, N.W.3, wil le 
pleased to hear from auvone wishing te 
join this society. 
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Wireless—Past and Present. 

To conclude a very successful winter 
session the Ipswich and District Radio 
Society were fortunate in securing as 
lecturer, Mr. Whitehouse, of the B.B.C.. 
who delighted an attentive audience on 
April 12th. a 

Mr. Whitehouse showed how the dis 
coveries of the early scientists such as Sir 
Isaac Newton—who discovered the ligh! 
spectrum—were in reality the funda 
mental backbone of modern wireless 
transmission. Radio, he contended, was 
a form of light transmitted by vibration: 
and being on the ultra-red side of thr 
spectrum. 

Gradually Mr. Whitehouse went through 
the development of broadcasting, until br 
arrived at the now famous 2L0. Actes 
photographs of the station and others À 
the more powerful Daventry, including ^ 
fair sprinkling of slides showing tte 
broadcasting of divers forms of outsid* 
broadcast, concluded his programme. 


9 


MAY 5th, 1926. ° 


Wireless 
World 


Simke LE Amplifier. 


a i ic ke aindi di Iht R GHAR kakkusi FARA th my ef 


Constructional Details of One and Two Valve Unit Amplifiers. 


SINGLE VALVE L.F. AMPLIFIER. 


HIS is an easily constructed instrument, suitable 
for adding to any set where not more than one 


L.F. stage is already provided. The 
input operates through an mtervalve trans- 
former so that separate or common batteries 
may be connected to the receiving set. The 
amplifier unit can be added without danger 
of short circuit so long as the H.T. and 
L.T. negative leads in the receiver are 
connected together. 


INPUT 


Construction. 
Panel is first adjusted by filing 
to be perfectly square. The base- 


board is next made up with its cross battens, a file being 
used to square up the ends, After rubbing down with glass- 


paper the wood should be treated with shellac varnish or 
polished to render the surface durable and to prevent 


a ee eee 


Circuit of single stage amplify- 
ing unit. 


warping. Screwing the components in position and the 
Wiring up can be followed from the working drawings. 


Parts Required. 


Ebonite panel cut accurately to size, 
64in. x 7¥4in. x łin., also ebonite for ter- 
minal strip. 

Planed in. mahogany for making base- 
hoard 64in. x 64in., also two wooden strips 
about fin. x Zin. and 6in. in length 
(Hobbies, Ltd.). Intervalve transformer, 
ratio about 3 to r. Valve holder for base- 
board mounting. Filament resistance. 
i H.T. bridging condenser, 4 to 2 mfds. 
Four terminals. Terminals or screws for battery leads, 
and 2 yards of twin flex. ọ-volt grid battery and two 
wander plugs. Various brass screws. Approximate cost. 


Ar 138. 6d. 


TWO-STAGE AMPLIFIER. | 


Although the construction is easy the circuit is 
somewhat complicated, yet, owing to the arrange- 
ment of the components, the wiring is not unduly diff- 
cult. The switches provide for interchanging choke and 
resistance coupling in either of the amplifying stages, 
whilst the first valve can be cut out of circuit, leaving 
the grid leak and condenser in shunt across the input. 
To prevent short-circuiting of the H.T. battery a 1 mfd. 
blocking condenser is connected in one of the input leads. 
The set might first be constructed as a choke-coupled 
amplifier, and the alternative resistance coupling subse- 
quently added. 


Construction. OFH.T.4 
The panel should first a 
be fitted to the box. 
All holes, excepting - 
those required for secur- b 
ing the anode resist- 


ances, can be drilled, while 
two additional’ holes not 
shown must be made for 
holding down the wooden 
strips carrying the conden- 
sers and leaks. These 
strips are held in position 
by means of 4BA screws 
and nuts passing through 
the bases of the mica con- 
densers., “The grid cells 
16 
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Alternative choke or resistance coupling is obtainable in either 
stage of the amplifier by plunger switches which also provide for 
taking one valve out of circuit. 


are heldin the bottom of box by wooden cross strips. Spirals 
of No. 28 Eureka wire supported on the wiring are used in 
place of filament rheostats. Battery and input leads are 
of flex with mdicating plugs or coloured leads. 


Parts Required. 


Ebonite panel finished gin. x 7in.x din. Containing 
cabinet (Compton Electrical and Radio Trades Supplies, 
63, Old Compton Street, London, W.1). Two valve 
holders—Aermonic (V. R. Pleasance, 56, Fargate, 
Sheffield). Two intervalve transformers or L.F. chokes 
of suitable dimensions. One condenser, 1 mfd. Two mica 

dielectric condensers, 0.05 
+H.T 9 to 0.2 mfd. Two grid 
| leaks, 0.5 megohm, with 

bases. Three two-way press 
OUTPUT switches (Lissen). Two out- 
putterminals. Grid bias bat- 
tery. Strips of wood for 
mounting condensers and 
= leaks, various screws. 
® Glazite insulated connect- 
ing wire. Approximate 

ew cost, £5. 
Additional apparatus 
ee > for alternative resistance 
fF. coupling.—Two 100,000 
Wire-wound resistances; 2 
two-way switches. Approx- 
imate additional cost, £1. 
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Events of the Week in Brief Review. 


BELGIAN WIRELESS. EXHIBITION. 

The Palais des Fétes, in Ghent, is to be 
the scene of a wireless exhibition in Sep- 
tember, organised by the Ghent Radio 
Club. Amateurs and professionals will 
both be represented. 


o0o000 


WIRELESS PLATITUDES.. 

“ Radio is only in its infancy,” is a 
monumental saying which has weathered a 
a quarter of a century and is still going 
strong. Its only possible rival at the 
moment is: “* In the first place; a portable 
set must be really portable.” 


0000 
A SOLEMN SECRET. 


After stating that there are at present 
800,000 licensed listeners in France, our 
Belgian contemporary, Za Radiophonie 
pour Tous, says: ‘‘In Belgium ... we 
do not know. ‘That is the great secret of 
the Administration.” 


0000 
TINDIA'S NEW WIRELESS STATION. 


To be able to transmit messages to Eng- 
land at:1,000 words per minute is the aim 
of the engineers now engaged on the con- 
struction of the large wireless station at 
Kirkee, 65 miles inland from Bombay. 
The station is expected to be in full work- 
ing order by July Ist. 


oo0ooo 


WIRELESS ON ITALIAN TRAINS. 

Apropos of our note on the success 
obtained in the reception of broadeasting 
on the Rome to Naples express recently, 
we learn from the Italian Marconi Com- 
pany that similar experiments were 
carried out successfully with a Marconi 
V2 receiver on the same express in 
September, 1924. 


0000 


JAPANESE INDEPENDENCE. 

Japan is stated to be showing a healthy 
spirit of independence in matters affect- 
ing broadcasting. Much of the receiving 
apparatus in use is of home manufacture, 
and this applies even to the complicated 
valve. The receiving licence fee is 4 yen, 
about 8s., and as evidence that Japan is 


following Western ideals it may be men- , 


tioned that Tokio possesses a goodly 
number of pirates! 
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SAFER ? 

The officials at the 2FC broadcasting 
station at Sydney are arranging for a 
trained choir to sing from the Jenolan 
Caves, in the Blue Mountains. 

o000 
AERIAL TERRORS. 

Australian listeners have been given 
food -for thought by am article in the 
Melbourne Argus which calls for a 
standard design in the construction of 
wireless aerials. The paper fears that 
otherwise the fair city of Melbourne will 
be disfigured by all kinds of ingenious 
but ugly erections. 

oQoo0oo. 


SAVING MONEY BY WIRELESS. 
American farmers are loud in their 
praise of wireless market reports. A sur- 
vey carried out by the National Farm 
Radio Council in Chicago shows that 46 


per cent. of the farmers making use of. 


the reports could show specific instances 
in which early information by wireless 
had resulted in the saving of cash. 


BROADCASTING PLAN FOR KOREA. 

By the end of July, it is hoped, Korea 
will enjoy broadcasting from its own, 
station, which will be situated at Seoul. 
The programmes will be in both Korean 


and Japanese. 
' o000 


DOES THE ETHER EXIST ? 


Among the protagonists engaged in the 
scientific struggle. concerning the exist- 
ence or non-existence of the ether must 
now be numbered Professor Miller, an 
American research worker who has just 
stepped into the limelight with the asser- 
tion. that the ether does exist. Professor 
Miller, who carried out his experiments 
in the Mount Wilson University, Cali- 
fornia, states that he transmitted light 
waves from one point to various others 
and measured their speed. The result 
was, he affirms, that when the rays 
travelled against the hypothetical ‘‘ ether 
draught ” their speed diminished. When 
they travelled with the draught their 
speed was increased. 


THREE VALVES IN ONE. A German inventor, Herr D. L. Loewe, is here seen with 
the remarkable valve which he has recently perfected. The valve incorporates a 


detector and both high and low frequency stages. 


Only a tuning unit is necessary to 


form a complete receiver. 
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CANADIAN BEAM SERVICE. 

A public ‘‘ beam ” wireless service is 
the early prospect held out by the sign- 
ing of an agreement between the Caua- 
dian Marconi Company and the British 
Post Office, whereby marconigrams for 
transmission by the new system will be 
accepted by any post. office. 

It is expected that tests with the new 
beam stations will be carried out towards 
the end of this month. 

, 0000 
TRANSMITTING RECORDS. 

“ Transmitting amateurs may be divided 
into three classes, namely, competent 
Morse key manipulators, Jearners who 
will improve with practice, and learners 
who will never succeed in getting beyond 
fifteen or twenty words per minute.’’— 
South African Wireless Weekly, 

Our esteemed contemporary seems to 
have overlooked ‘the fourth class, namely, 
those who in one short hour can run 
through twenty gramophone records. 

©0000 

WIRELESS IN NAVAL ESTIMATES. 

The costs for erecting several remote 
control stations figure in the Naval Esti- 
mates for 1926-27. Provision is made for 
the installation of remote control in con- 
nection with the Matara wireles station, 
in Ceylon, and for similar plants at Hong 
Kong and Aden. Money is also being 
spent on new wireless masts at Aden and 
the Rinella station, Malta. 

About £4,400 each is allotted to the 
Lizard and Rame Head stations. The 
new transmitting building at Horsea 
Island, Portsmouth, cost about £7,700. 


WIRELESS IN THE ARCTIC. 
powerful radio equipment which is being 
taken into the Arctic by the U.S. expe- 


The 


dition led by Lieut.Commander Byrd. 

It is hoped to receive broadcast pro- 

grammes during the period when the 

expedition is otherwise out of touch with 
civilisation. 

WIRELESS IN THE COASTGUARD 


SERVICE. 


Interesting facts relating to the use of 
wireless telephony in the British Coast- 
guard Service are set forth in the annual 
report on the lifesaving apparatus of the 
Board of Trade. 
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In the case of light vessels, telephone 
cables are being gradually superseded by 
wireless telephony. Under this system a 
group of light vessels is in communica- 
tion by wireless telephone with a centrally 
situated coastguard station. The coast- 
guard station acts in liaison with the 
G.P.O. coast wireless stations. Thus 


any §.0.S. signal picked up by a light. 


vessel is immediately passed on to the 
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WIRELESS AT WESTMINSTER. 


By Orr Specran PARLIAMENTARY 
CoRRESPONDENT. 


Telephony Experiments with U.S.A. 
N the House of Commons on Tuesda; 
of last week Sir A. Sinclair asked th 
Postmaster-General whether the 
Government refused to conduct exper. 
ments in wireless telephony with either 


The Vicarage, Stoke St. Milboro, Ludlow, Salop, Eng. 


(This station receives only) 
DX. U.S.A. 1. 2, 3. 4. 5. 6. 7. 8.9. 


Canada. ‘1. 2. 3. Chile. 
Argentine, Brazil, Porto Rico Java, 
Iceland, All Europe, S. Africa, Mosul, 
‘Cuba, Palestine, Arotic Ocean, India, 


Receiver :~O-V-I Reinartz Tuner. 12-150 Nts. 


ft. ft. No Earth. 


“ARR.” 


QRH........Mte QRB........ 


Date sent......... 
Maroc, Russia, China, Uraguay, 
Japan, Philippine Islands, Panama, 
Now Zealand, Australia, Indo Chica 


PSE QSL by Card O.M, 


“7% and Dx." OP. A. E. Lrvesey. 


A NEW QSL CARD. This card, designed by a receiving amateur, is a model which 


might well be followed by other amateurs. 


It provides for a maximum amount of 


information likely to be useful to the transmitter whose signals have been heard. 


central coastguard station, whence it is 
communicated either to a coast wireless 
station or to the coastguard station 
nearest to the vessel in distress.’ ` 


oo0oo0o0 


SKITTLES BY WIRELESS. 

A novel skittle tournament was played 
a short time ago in the Indian Ocean. 
On March 5 the ‘‘ Herefordshire,” home- 
ward bound from Rangoon, received a 
wireless message from the ‘“ Oxfordshire,” 
outward bound, challenging six men pas- 
sengers to a game of skittles on the fol- 
lowing morning, six rounds each, and 
after each round the scores to be wire- 
lessed from one steamer to the other. 

The .‘‘ Herefordshire °’ team made a 
score of 27 points (says a correspondent 
of The Times). This was immediately 
sent by wireless to the “ Oxfordshire,” 
then about 200 miles away, and within 
two minutes the reply came back that her 
team had scored 32. Up to the fifth 
round it was a neck-and-neck race, and 
amidst great excitement the final message 
showed that the ‘‘ Oxfordshire ’’ had won 
by nine points, 146 to 137. The precision 
with which the scores were communicated 
was remarkable, the results being known 
every time in less than three minutes. 


oO0090 


ADDRESS WANTED. 


Messrs. Ripaults, Limited, would be 
glad if Mr. H. S. Poock, who recently 
wrote for particulars of the company’s 
products but gave no address, would 
communicate with them again. 


Australia or Canada on account of their 
commitments with the United States of 
America. : 
Sir W. Mf{tchell-Thomson (P.M.G.. 
said that the only reason why the expen- 
ments had so far been confined to the 
U.S.A. was that the U.S.A. was the only 
country equipped with suitable tran. 
mitting and receiving apparatus for the 
purpos: of reciprocal experiments. The 
Government were under no obligation to 
the United States which would preclade 
their undertaking experiments with 
Canada or Australia in the event ci 
stations for the purpose being provided. 


Wireless Talks on Fisheries. 

Mr. Guinness, the Minister of Agricul: 
ture, in response to «n appeal by Mr. 
Harrison, said he would be glad to try ts 
arrange suitable wireless talks on fish and 
fisheries with the object of stimulatin: 
the fishing trade, both in the interests ! 
the nation and the industry itself. 


REVIEW. 


“ Daily Express Broadcasting Map of 
Europe.” Published by Geographia 
(1923), Ltd. Paper, 1s.; cloth, 3s- 
A map of Europe indicating the broad 
casting stations and provided with a scale 
so that distances between stations can V 
measured to a very close approximation. 
the projection of the map being on the 
Zenithal Equidistant basis. Call sign‘ 
and other particulars of the stations ar 
given and also the magnetic bearing 
The map should prove of interest to thes? 
who go in for distant broadcast receptter: 
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A NOTE OF WARNING TO LISTENERS. 


TANDING out boldly amongst a 

‘mass of opinion and evidence 
that was submitted to the Broadcast- 
ing Committee, whose Report, it will 
be remembered, was laid recently 
before the House of Commons, 
finance in relation to the maintenance 
of the broadcast service proved to 
be a question that could not be lightly 
ignored. The Broadcasting Co. 
makes no secret of it, and the manag- 
ing director, Mr. Reith, has described 
It as ‘‘ an issue that was giving them 
occasion for grave concern.”’ ° 

The average listener is, naturally, 
not interested in the detailed require- 
ments of the broadcast organisation. 
In paying his licence fee to tħe Post 
Office he feels that his obligations are 
at an end. With over a million and 
three-quarter subscribers the pro- 
gramme service should be, and must 
be, all that can be desired. It cer- 
tainly appears feasible to argue that, 
with seemingly so large an income, 
the standard of programme should 
be left without much room for 
criticism. 


Is it the Thin End of the Wedge? 


What, then, is the real position? 
The Post Office, with eyes ever 
searching for sources of unearned in- 
come and ‘‘ windfalls’’ that come 
conveniently to cover up the ghosts of 
departments that show losses instead 
of profits, find in the revenue from 
broadcast licences a wonderful oppor- 
tunity, deriving therefrom two and 
sixpence to cover the cost of collect- 
ing each licence and for taking ade- 
quate steps to protect the listeners 
from ‘‘interference’’ in the recep- 
tion of broadcast programmes, 

Does the listener really receive any 
protection at all? Has any real 
attempt been made to render the 
service as free from interruption as 
is reasonably possible ? 
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A Message from Mr. J.C. W. REITH, ig 
Managing Director of the B.B.C. 


Sir Arthar Stanley has asked me to 
send a message to “ The Listener,” and 
for various reasons I am glad to comply 
with the request. The B.B.C. is keenly 
appreciative of the interest and support 
of the Wireless League. The Broad- 
casting Service is passing through an 
unusually difficult time. The steward- 
: ship of the Company is apparently about 
: to end. Our main task has been the 
: creation and consolidation of a new tra- 

dition for a new form of Service. We 

hope and believe that this tradition will 
: be perpetuated and developed under the 
: Broadcasting Commission. We feel sure 
: that the Wireless League will continue 
: to work to this end. 

We have occasionally been accused 
of reluctance to consider the views of our 
listeners. Competent observers agree that 
there is no foundation in this criticism. 

: The reverse may be nearer the trath. 
: We envisage Broadcasting as one of the 
: greatest of public services. It has always 
: been our aim to build up the programmes 
: from the best available material. We 
have studied carefully the wishes as well 
as the needs of lisleners all over the 
country, and have tried to meet legitimate 
demands. But if it be arbitrary to 
decline to broadcast anything which in 
our opinion might be injurious morally 
or intellectually, then we are certainly 
open to this charge. Once the policy has 
been laid down, a Broadcasting Service 
can only be conducted successfully if it 
is given freedom of action within the 
broad limits of policy. High standards 
and flexibility are essentials of the 
British Service; and it is gratifying to 
know that the Wireless League, repre- 
senting a growing and active movement : 
among listeners, is solidly behind these 
conceptions. 


Many listeners are even now under 
the impression that the broadcast 
Organisation is in receipt of the full 
seven and sixpence out of every 
licence fee paid. This is not the 
case. The income of the B.B.C. is 
considerably restricted. Is it fair to 


Notes ann News 


the listening pile? Are listeners 
receiving the best service to which 
they are rightly entitled? Behind the 
scenes there lies a dangerous menace. 


‘It is suggested that the Treasury, 


harassed by the demand on all sides 
for economy in the administration of 
the public services and expenditure, 
may also take advantage of the op- 
portunity for helping itself to the 
broadcast funds. Surely there is no 
one who will suggest that the service 
and science of broadcasting has yet 
arrived at the stage when its finances 
are due for restriction. 


Need for United Front. 


If the great British listening public 
is to have, and continue to have, a 
broadcast service which stands un- 
rivalled in the world, a service which 
is imitated by other nations, and 
of which every British listener is so 
proud, then the Treasury and Post 
Office would be well advised to drop 
a policy the results of which will be 
disastrous. 

Every listener must be prepared to 
resist this attack on the funds which 
are subscribed and provided for a 
specific purpose. It is the thin end 
of the wedge to dupe the listeners. To 
popularise the art we must seek to 
improve the service, not to restrict it, 
and the future holds unbounded 
hopes for discovery and improve- 
ments. Immense _ possibilities lie 
before us, but “without adequate 
financial support progress will be 
retarded. 

The Wireless League is the only 
organisation which can and does 
effectively represent the great body of 
listeners, and it is only by force of 


~ numbers with an organised front that 


the listener can hope to receive fair 
treatment. The slogan of every 
listener must be : ‘‘ Support the Wire- 
less League and so protect the ideals 
of broadcasting.” 
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In response to numerous requests and enquiries, we set out below the main points 


of the evidence submitted by the League before the Broadcasting Committee. 


That 


the Committee recognised the importance of the suggestions and their value as 
representing the collated opinions of over 80,000 listeners is shewn by the extracts 


from the recommendations of the Committee fo the Postmaster-General. 
provide additional propaganda for use at local 


hoped this information will 


It is 


meetings and lectures on behalf of the League’s membership campaign. 


Suggestions in League Evidence. 


(1) We suggest that this central (broad- 
casting) authority should be a specially 
constituted British Broadcasting Com- 
mission instead of a company. The 
P.M.G. would be associated with the 
Commission by appointing a representa- 
tive on it, but would not be in control as 
heretofore, except for the purpose of 
allocating wavelengths. 

We suggest a Commission on the lines 
of the Trustees of the Wationual Gallery 
or the Charity Commission, and ap- 
pointed by the Government. 

(a) A chairman. 

(b) A vice-chairman. 

(c) A chief commissioner. 

(d) Seven commissioners. 

The Broadcasting Commission sug- 
gested would combine the functions now 
performed by the P.M.G. and the 
B.B.C. Licences would be issued as at 
present by the Post Office, and the 
revenues, less the cost of such issue, 
handed to the Commission to be devoted 
to the Service and its improvement. 

The assets and staff of the B.B.C. 
would be transferred to the Commission, 
the shareholders being paid out on an 
equitable basis. 

ao0o000 

(2) The Commission would be required 
to appoint advisory committees. A Pro- 
gramme Advisory Committee would be 
one of the most important, and would 
enable the Commission to keep in touch 
with the listeners. The listener is very 
anxious to have a method whereby he 
can express his opinion on broadcast pro- 
grammes. The prneipal demands of the 
listener are for: 

(a) Best posaiile programme. 

(>) The widest choice of pro- 
gramme, 

(c) A voice in association with his 
fellow listeners in deciding the type 
of programme to be provided. 

(d) That the licence revenue shall 
be devoted wholly to the maintenance 
and improvement of the broadcasting 
service. 

(e) Punishment of persons who 
interfere with wireless reception 
either carelessly or wilfully by 
oscillation on wireless sets or by 
other electrical disturbances. l 

o000 

(3) We think the problem of giving a 
satisfactory educational service would be 
solved by allotting a special wavelength 
for this purpose. Greater freedom in 
the broadcasting of news is urgently 
needed. Our members are anxious to 
have an improved news service. 
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Broadcasting Committee's 
Recommendations. 


(1) That the broadcasting servico should be con- 
ducted by a public corporation acting as Trustee 
for the national interest, and that its status and 
duties should correspond with those of a public 
service, 

That the corporation should be known as the 
* British Broadcasting Commiu-sion '; that it should 
consist. of not more than seven or less than five 
Commissioners, all nominated by the Crown, the 
first Commissioners to hold office for five years; 
that the Commissioners should be persons of judg. 
ment and independence, free of commitments, with 
business acumen andl experienced in affairs; that 
one of the Commissioners might, if thought desir- 
able, be one of the existing members of the 
British Broadcasting Company: that the Commis- 
sioners should have the power to appoint an 
Executive Commissioner with a seat on the 
Board; that all Commissioners should be ade- 
quately remunerated. 


That the Postmaster-General should remain the 
licensing authority and be responsible for col- 
lecting the licence fees; that the detection and 
prosecution of those who conceal their equipment 
should be vigorously pursued. 


That the entire property and undertaking of 
the British Broadcasting Company as a going 
concern should be vested in the Commission on 
January ist, 1927; that all existing contracts 
and staff of the British Broadcasting Company 
should be taken over by the new Commission. 


(2) That the Commissioners shonld appoint, in 
consultation with appropriate societies and or- 
ganisations, as many advisory committees as are 
necessary to ensure due consideration of all 
phases of broadcasting . . . these (advisory com- 
mittees) may frankly comprise advocatcs, as their 
duty will be to ensure due consideration for par- 
ticular phases of broadcasting in relation both 
to programmes and to scientifie progress and re. 
search. The-e important bodies shonld meet 
regularly and have ready access to the Com- 
missioners, « » 


It will be the duty of the Postmaster-General to 
pay to the Commissioners from the licence fees 
an income thoroughly adequate to enable them 
to ensure the full and efficient maintenance and 
development of the service. 


(No recommendation—teft for such action as 
new Commission may consider is required.) 


(3) That the claims of those listeners who de- 
sire a large proportion of educational matter, 
though relatively few in number, should. if pos- 
sible, be met. .. A solution mav possibly be 
found in the allocation of a special wavelength 
for a special subject... . 

That the Commissioners should be entitled to 
all the ordinary rights as regards the use of 
copyright material—whether in news or other- 
wise—and that it is unnecessary to invest them 


with any special privilege or preference, 
We can . see no adeanate reason for with. 
holding from the Commis-ioners all ordinary 


rights as regards the use of copyright material, 
whether in news or otherwise. 
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SANDY JOINS THE 
LEAGUE. 
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OME people don’t know when they're 

in luck. I have a friend, Sand; 

McListen by name, whom I regard 
as extremely fortunate. He, on the otler 
hand, considers himself unlucky. 

Sandy, as you will probably have 
guessed, is a Scot. He is thrifty bu 
not, of course, mean. He doesn't trus: 
banks, and for that reason keeps hs 
financial assets in a buried biscuit tm 
which also serves him as a very g=- 
wireless earth. 

“Sandy,” I said the other day, © vi.. 
don’t you join the Wireless League. 
Think of the benefits! ” 

His eyes lighted up. He drank 
eagerly my description of the advantace 
which must accrue if all listeners iu 
bonded together in unity, and he pa: 
special attention to the details of ti: 
Insyrance Scheme. 

‘Hoo muckle dae ye hae to payi” 
he asked. 

“Only two shillings.” 

“Twa shillin’s? Did ye say fus. 
No, I couldna pay it?” 

Sandy’ s decision seemed to be final. | 
left him trying to obtain H.T. by tas 
ing run down dry cells. 

You may guess I was surprised when. 
a couple of days later, Sandy called o 
me looking as if he had drunk a pint «! 
accumulator acid. 

‘ Tell me,” he cried hoarsely, ‘‘ tell m: 
more aboot yon Wireless League. Did yr 
say it was only twa shillin’s? ” 

“That’s all, Sandy.” 

“Weel, <Ah’m thinkin’ Ah’]l jon 
D'ye ken, mon, Ah’ve had a feariu 
dream! Ah dreamed there was an awfu 
storrrm! ” 

With a shudder he continued :— 

“ There was lightnin’ and wind. ai 
what’s more, a host o’ thieves struttm 
aboot! Ay, ‘and Ah dreamt that in the 
mornin’ my mast had blown doon and 
killed Angus McDougall’s hen, that mə 
set had been struck by lightnin’, and that 
the thieves had taken my earth and a 
the money in it! And there were ms 
three neighbours, Tammas and Wully and 
Jamie, all grinnin’ ower the fence!’ 

“But it wasn’t true,” I remarked. 
‘It was only a dream.’ 

‘Never mind. Ah’ll join the Leagze. 
Twa shillin’s did ye say?" 

Although, as I could plainly see, it hart 
him like a “painless extraction,” Sand 
paid his two shillings like a man. But 
if I thought that was the end of it, | 
soon discovered my mistake. 

He rushed in upon me a morning 0 
two later, looking as if he had swallowed 
a gross of cat-whiskers. 

j “What now? ’’ I exclaimed. 

' The verra wurrrst!’’ he growled. 
“ Did ve hear the thunder last nicht: 

I admitted that it had kept me awake. 

“ Mon. the storrrm was awful! No 
sooner had Ah gone to ma bed whe: 
“Crrrash! Bang !! Wallop!!!’ Ab bok: 
oot! There was ma mast swishin’ Jike 
a tuppeny swagger cane, and by the 
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flashes o' lightin'’ Ah could see thieves 
prowlin’ aboot in the garden! And when 
Ah cam doon in the mornin’ . . . when 
Ah cam doon in the mornin’. . .”’ 

“Wel? What then? ’’. 

‘‘Tammas’s mast had slaughtered a 
bullock, Wully’s set had been struck by 
lightnin’, and the thieves had got off wi’ 
Jamie's loud-speaker ! ’’ 

“ And I suppose your little outfit had 


‘been blown up?” 


“ Mon,” said Sandy, speaking sadly, 
“ that’s,the curse o’ it! Nothin’ was 
touched! And Ah’d paid twa shillin’s 
to yon League! ” 

“And yet,’ he added, reflectively, 
“Ahm not really sorry Ah joined the 


League. <Ah've had a gude laugh ower 
the fence at Tammas and Wully and 
Jamie.” E. C. THomson. 


ee ee PVE cE Peer ee eee eee eee ee eee 


At the risk of being informed by our 
readers that we are guilty of vain repeti- 
tion, we wish to ah those members of 
the Wireless League who have not yet 
sent tn their subscriptions to do so im- 
mediately to the Secretary at the League 
Headquarters, Chandos House, Palmer 
Street, S.W.1. Founder members who 
paid one shilling on joining renew at two 
shillings. Two shillings is such a small 
sum to spend that it 1s easily forgotten, 
and still more easily can it be spent by 
the . Wireless League in postage if re- 
minders of overdue renewals dl subscrip- 
tion have to be sent to members. 

In a few months the Broadcasting Com- 
mission will be in operation. Is it not as 
well for all listeners to be prepared to 
state their requirements for the listening 
service collectively? It is only because 
so far no crisis in broadcasting affecting 
the interests of listeners has arisen that 
it is possible -to remain apathetic. 

The Wireless League, as a listeners’ 
organisation, should be supported for 
reasons of broad principle, but for those 
who want immediate advantage from 
their membership there are many other 
advantages to gain. 

At any moment your wireless set may 
be burnt or stolen. This very night your 
aerial may come down more kiy than 
it went up, and bring you a bill for £50 
for repairs and third-party damages, 
whilst storm damage is not so infrequent 
as might be supposed. Is it not common 
sense to guard against this by the pay- 
ment of two shillings? 

Full details of the Insurance Benefits 
were published with League Notes and 
News of March 24th. Particulars will 
be sent on application to the League. 

The ultimate object of any student of 
research is to reproduce some programme 
item better than it-has been done before. 

Is it not worth while to help in this 
desirable object? Perfect transmission 
would be worthless without a perfect 
programme. Nothing in the world can 


be perfected without mass effort. 
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AROUND THE BRANCHES. i 


Abertillery Branch. 

This branch was 
October last and is going strong. 
bership 65 and increasing weekly. The 
lecture room is Central Schools, and 
meetings are every Tuesday, 7 to 9 p.m., 
when lectures, demonstrations and dis- 
cussions on wireless are given. Any 
members in difficulties with their sets are 
assisted by wireless experts. The brapch 
is helping to equip the local hospital 
with wireless. Hon. secretary, G. J. 
Jones, 10, Ty Bryn Road. 
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only formed in 
Mem- 


Sheffield. 


A public meeting organised by this 
branch was held at the Cutlers’ Hall on 
. April 22nd, and 
was regarded as an 
avent of great im- 
portance. P x o- 
fessor Low gave an 
interesting speech. 
The B.B.C. kindly 
arranged to broad- 
cast from the hall 
part of the pro- 
ceedings. 

Sir William 
Clegg, C.B.E., 
J.P., was in the 
chair, and pointed 
out the real neces- 


Mr. 


Sydney J. 
Adams, Hon. Sec., 


Sheffield Branch. sity of listeners 
combining by join- 
ing the League. Hon. secretary, Mr. 


S. J. Adams, 38, Church Street. 
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Belfast Branch. 

The League in Belfast has been steadily 
adding to its membership, and the local 
Executive Committee urge that all con- 
nected with the League should take a 
close and active part in its affairs. 
Meetings are held at regular periods. 
Hon. secretary, Mr. D. B. McCausland, 
Mount Vernon Lodge, Shore Road, Bel- 
fast. | 
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Bournemouth Branch. 

An interesting Wireless Conference was 
held on Monday, April 26th, when im- 
portant subjects came up for discussion. 
Hon. secretary, Mr. H. J. Bliss, 140, Old 
Christchurch Road. 
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Bristol Branch. 

The B.B.C. is co-operating in the effort 
by the Bristol branch of the Wireless 
League to provide a receiving set for 
Southmead Hospital. <A ball and cabaret 
was held at the Grand Hotel, on Friday, 
April 23rd, at which, in addition to 
dancing to music of Ernest George’s 
Society Orchestra, visitors had an hour of 
Jean Lensen’s Band, specially relayed 
from Ciro’s Club, London, and received 
in the hotel ballroom on an eight-valve 
receiver. Hon. secretary, Mr. H. Munro 
Nelson, 1, Glenwood, Hillfields Park. 


Cardiff Branch. 

Several enthusiastic meetings have been 
held as a result of co-operation between 
Cardiff Branch and several other localities 
extending 30-40 miles therefrom. Wire- 
less League branches have been com- 
menced, and are proving to be live wires 
in their particular areas. 

Hon. secretary, Mr. F. A. Davies, 
106, Newfoundland Road. 
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South Midlands Area. 

The chief centres of activity in this 
area ‘at present are Oxford and Bedford, 
both of which branches are very much 
alive and progressing rapidly. There is, 
however, much room for work to be done 
in some of the other towns in the area, 
several of which suffer from the fact that 
they have no local official to give them a 
lead. . 

Will any enthusiastic members in those 
places in the S.M. area where there is ne 
branch formed write to the area secre- 
tary, 22, Cornwall Road, Bedford, and 
undertake to form a local branch? 
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Redruth and District Branch. 

Since the formation of this branch in 
June last rapid strides have been made 
and the membership is continually in- 
creasing. The branch is fortunate in 
having Messrs. C. J. Cooke and A. D. 
Trounson as chair- 
man and vice-chair- 
man respectively, 
two very keen sup- 
porters of wireless, 
the latter being an 
experimenter who 
has devoted a great 
portion of his time 
and skill to the 
benefit of the 
branch. Meetings 
are held monthly, 
and there have 
been a number of 
exceedingly inter- 
esting lectures. Owing to the abnormal 


Mr. W. S. Trevena, 
Hon. Sec., Redruth 
Branch. 


conditions of reception in Corn- 
wall it is absolutely essential that all 
users of wireless receiving sets should 


join the League, so that their particular 
interests may be safeguarded and proper 
representations made te the broadcasting 
authorities. Hon. Secretary, Mr. W. S. 
Trevena, Stanley Villas. — 
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Goole Branch. 

Membership increasing each week. 
Goole’s motto is ‘“ Advance.” ‘The local 
committee is strong and active, and 
anxious to serve the listeners in Goole and 
district. Hon. secretary, Mi. G. U. 
Hillary, 75, Carlisle Street. 

ooco 
Kingston and District Local Branch. 

At the invitation of the B.B.C., parties 
of members have spent evenings at tbe 
studios (2LO) and also made tours of 
the premises, etc.—this was extremely 
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interesting owing to the exoellent descrip- 
tions and explanations of . H. 
Menzies, who conducted the parties round. 


Hon. secretary, Mr. S. J. L. Wood- 
ward, 68, Park Road, Hampton Wick. 

- oo0o00 
Leicester Branch. 


Fortnightly lectures are a feature of 
this branch, with the gratifying result of 
steadily increasing membership. Finance 
is an obstacle, but it is hoped to surmount 
this by a small local subscription. This 
branch also applies for badges—a 
healthy sign. Hon. secretary, Mr. L. 
Stuart Rudkin, A.F.I., Rechabite Hall, 
Dover Street, Leicester. 
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Manchester Branch. 

The Manchester Branch is progressing 
rapidly, and is paying a good deal of 
attention to the social side, having held 
two successful dances this season. The last 
was attended by Sir Arthur Stanley. 

Manchester is the centre for the area, 
and many new branches in Lancashire and 
Cheshire are now in process of formation. 
Hon. secretary, Mr. H. McMullen, 3, 
Foxbank Street, Chorlton-on-Medlock, 
Manchester. 
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Gillingham (Kent) Branch. 

Held one of their periodical meetings 
on Thursday at Richmond Road School, 
and were encouraged by one of the 
largest attendances they have yet had 
Members brought their own sets down for 
trial on the aerial. Faults were thus 
detected and remedied. Mr. Nutton 
gave a lecture on ‘ High-frequency 
Circuits,” which was much appreciated. 
Mr. F. Griffiths (chairman of the 
branch) presided, supported by the vice- 
chairman, Mr. Parrett, B.Sc. (London), 


Mr. R. Harrison (secretary) , Lieut. 
Atterton, R.E. Signals Office. and 
others. Hon. secretary, Mr. Robert 


Harrison, 48, Chester Street. 
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Redhill Branch. 


Inaugural meeting held on March 26th 
Les when prot essor A ae Fow greatly: 
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interested an audience with his lecture on 
wireless. 

The result of the meeting has been most 
profitable, as since the lecture member- 
ship has been pee by 20 per cent. 
Hon. secreta G. N. Howe, 4, 
Somerset Ro T° ate Meadvaie, Redhill. ` 


Kensington and District Branch. 

This branch, which includes West 
Kensington, South Kensington, Kensing- 
ton High Street, and Earl’s Court, will 
hold a general meeting later this month. 
All members in the above-named areas 
are urged to attend and to bring in- 
terested friends. 

Hon. secretary, the Hon. C. M. 
de. Adlersparre, 37, Talgarth Road, West 
Kensington, W.14. 
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Sutton Branch. 

Inaugural meeting held March 4th. 
Professor A. M. 
Low gave a most 
interesting talk. 
Mr. Richards 
(chairman, Home 
Counties 
Committee) also 
spoke, and 
amongst those pre- 
sent were dr. 
Venner (secretary, 
Home Counties 
Area Committee), 
Mr. Smith (Mit- 
cham), and Mr. 
Scott (Croydon). 
Many new members 
were enrolled after 
the meeting. Hon. secresary, Mr. W. C. 
Smith, 234, High Street. 
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Port Talbot Branch. 


This branch has nearly completed a 
good season’s programme, including 
severa] lectures with good attendances, 
the last being held on April 132th at the 
Riding School, under the presidency of 
Mr. Gribble. The subject at this meet- 
ing was ‘‘The Short Wave.” This 


Mr. W. C 
Hon. Sec., Sutton 
Branch. 


. Smith, 


oach pas orecently’ Potained a transmit- 
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ting licence with call sign 5 T.P. Hen. 
secretary, Mr. Horace Potts, 17, Curwen 
Terrace, Port Talbot. 


oo0oo0oo0 
Leeds Branch. 

A series of monthly talks have been 
arranged with the B.B.C. from Leeds and 
Bradford Stations, conducted by the Leeds 
branch chairman, Mr. E. N. Kent-Lemon. 

All information regarding the Leagve 
will be gladly given by the hon. secre- 
tary, Mr. J. Watson, 4, Armley Grange 
Drive, Armley. 

©0000 
Coventry Branch. 

The committee hopes at a later date 
to obtain a room in which meetings could 
be held and addresses or lectures given 
to members on wireless topics. A library 
of blue prints which members could 
borrow would be extremely useful, and 
no doubt a good collection of these ‘could 
soon be got together, if all those who had 
copies would bring them in. The secre- 
tary will be pleased to hear from anyone 
who is willing to help. Hon. secretary, 
Mr. F. C. Davenport, ‘ Highfeld,* 
Exhall, near Coventry. 

0000 
Stratford-on-Avon. 

The secretaryship of the League in this 
district has changed hands, Mr. J. W. 
Timms, of 9, Park Road, Stratford-on- 


Avon, having succeeded Mr. E. W. 
Knight. o000 

Woodford Branch. 

At the inaugural meeting held on 


Apri] 15th last, Mr. J E. Nickless was 
in the chair, and the speakers were Mr. 
D. 8. Richards (chairman, Home Counties 
Area) and the General Secretary of the 
League. The branch committee was 
elected and many new members enroiled. 
The branch covers the district from 
Wanstead to Loughton. The branch has 
started well, and has a promising future. 
Hon. secretary, Mr. E. J. Turbyfield, 
F.L.A.A., 42, Alexandra Road, E. 18. 
0000 

All branch news for publication should 
be sent to the Secretary, at the League 
Headquarters. 
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‘MEMBERSHIP AND RENEWAL FORM. 


To be filled in by readers who wish to become members of the League, or to renew their membership for a further 


twelve months as from rst April last. 


Lo the Secretary, The Wireless League. Chandos House, 
Palmer Street, Victoria Street, S.W.1. 


*enrol me as a member 
renew my membership 


Please 


of The Wireless League. 


I enclose P.O. for Two Shillings,t which entitles me 


to membership with all the privileges and rights as enumerated in the constitution of the League, including FREE 
Insurance, Free Legal Advice and Free Technical Advice. 


* Cross out Line not requircd. 


CAPITAL 
LETTERS. 


(State whether Air., 


My Membership No. is...... 
ee ia monly ee in the case seen dita, 


The Wireless World ” will devote four "poges i in the first issue of each month to > League 3 ors and ae 
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Savoy Hill Topicalities > By Our Special Correspondent. 


Short-wave Transmissions. 

American listeners are looking for a 
reciprocal move on the part of Great Bri- 
tain, following on the successful relaying 
of WGY through Keston. What they de- 
sire in the United States are short-wave 
transmissions from Daventry, which would 
stand a better chance of being picked up 
by Bound Brook, or some cther super- 
receiving station, than the present trans- 
missions on 1,600 metres. At present, the 
B.B.C- engineers have a lot of overhauling 
to do, and there is no immediate prospect 
of development in the direction of short- 
wave transmissions; but in about a year’s 
time we shall, no doubt, see a second 
station erected at Daventry for short- 
wave experiments of a novel nature. If 
it were a choice between a second station 
for London and a short-wave station for 
Daventry, listeners in Great Britain 
would, without doubt, plump for the 
former, 
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British Broadcasts are Best. 

A British listener in Nigeria, however, 
suggests that on behalf of himself and 
other Britons in the Colonies, the B.B.C. 
should give a low wavelength transmis- 
sion, since British ‘broadcasts are notor- 
iously better than those of, other 
countries, including KDKA. A listener 
in Lagos says that good reception is ob- 
tained on the west coast of Africa from 
5NO, 21.0 and 6BM, as well as from 
several Continental stations, Madrid on 
575 metres and 392 metres being the best. 
Since the third week in March, 2L0 has 
been better than 6BM, although pre- 
viously the reverse was the case. On 
March 20th a noticeable change took place 
at Lagos in the middle of the Savoy 
Bands, which came in at unusual 
strength—too strong, mdeed, for head- 
phones—putting the atmospherics which 
had previously been strong, into the 
background. This definite mention of a 
time at the equinoxes when reception 
conditions so completely altered has a 
scientific value, 
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Prince of Wales to Broadcast. 

The speeches at the National Savings 
Movement 10th Anniversary Meeting at 
the Albert Hall on May 14th, to be broad- 
cast from 7.0 to 7.50 p.m., will consist 
of those delivered by the Prince of Wales 


(who is presiding), Mr. Winston 
Churchill, Mr. William Graham and Sir 
Austen Chamberlain. 


0000 
The Sir Harry Lauder. 
The third and last of Sir Harry 


Lauder’s present series of broadcasts has 
been fixed for July 3rd. The great little 
man 1S arranging a very special pro- 
gramme for this occasion, as he has been 
mightily pleased by the couple of thous- 
and letters or more of appreciation and 
suggestion which reached him from lis- 
teners in all parts of the world after his 
previous broadcasts. 
0000 


That Child. : 


The variety programme on May llth 
will include the fourth episode of “ That 
Child,” Mrs. Florence Kilpatrick’s series 
of sketches of the average youngster’s 
everyday life; syncopated duets by John- 
son and Grenop, two artists who are new 
to broadcasting, and an unusual enter- 
tainment by Datas, the man with the won- 
derful memory. Every regular visitor to 
the variety theatre probably knows some- 
thing of this artist’s extraordinary feats 
of memory. It will be more difficult for 
him to display his powers of memorising 
through the medium of the microphone, 
and his broadcast will be adapted accord- 


ingly. He will give listeners a few points 
as to how he memorises, after which it 
is proposed to have visitors in the studio 
to ask Datas questions. These visitors 
will be complete strangers to him and none 
of the questions will be arranged pre- 
viously. The B.B.C. vouches for the 
authenticity of the programme. 


cooo 
A New Revue. 

“Radio Radiance” and “‘ Listening 
Time’’ have had their run, and the 
B.B.C. is now thinking of embarking on 
a new type of broadcast revue which 
shall have a definite plot as a back- 
ground to the musical numbers and dia- 
logue. This new series has been written 
by Mr. Ernest Longstaffe, who will also 
act as producer when the first perform- 
ance is broadcast on May 29th. The title 
of the revue is to be “The Bee Bee 
Cabaret.” . 


Philemon. 


I wonder if listeners noted the little 
anecdote related by ‘‘ Philemon ” in his 
farewell talk from the London studio on 
April 27th? It was just one more proof 
of the universal comradeship that broad- 
casting is establishing. He said that 
during a short holiday in Switzerland 
Jast winter he struck up acquaintance 
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WINNING RECRUITS BY WIRELESS, A scene on Wanstead Flats last week when 
the 54th Divisional (R.A.) Signals gave a wireless demonstration for the purpose of 


attracting recruits. 


A 30-watt transmitter was used, operating on 740 metres. 


A 35 


ÓÓ! 


with another visitor at an adjoining 
table in the hotel where he was staving. 
They had exchanged scarcely half a 
dozen sentences when the other visitor 
said to him: “I have an idea that you 
are ‘Philemon?’ of the British Broad- 
cast.” “Philemon ” admitted his iden- 
tity and asked : * How did you know? ” 
“Simply by your voice,” was the reply. 
“I have heard you broadcast so many 
times that I thought I could not be 


mistaken.” 
ooco 


What About the Music ? 


On the other side of the picture we 
have the obviously sceptical cominent of 
a well-known musician when he was con- 
ducting a concert which was broadcast 
from Manchester recently. During an 
interval in the performance he addressed 
his unseen audience through the micro- 
phone and, by way of preface, suggested 
that probably many people who were 
listening knew him personally but would 
not believe that it was actually he who 
was speaking, owing to wireless distor- 
tion. The inference drawn by some 
listeners was that although he was con- 
ducting one of the leading orchestras in 
the country in what was an almost flaw- 
less performance, he had no more faith 
in the recording powers of the micro- 
phone as regards the music than he had 
in it as far as the timbre of his voice was 
concerned. It was not the happiest of 
moments for hypercriticism. 


Hidden Wires. 

In the main ballroom of New Verrey’s 
Restaurant, which was recently opened, 
and from which dance music is being 
broadcast at various dates this month, 
no lines are visible for the microphone 
connection, as they have all been 
enclosed in the walls and ceiling during 
the construction of the premises. The 
direct connecting wite for the microphone 
is drawn down from the plaster orna- 
mentation in the ceiling whenever a 
broadcast is taking place, and is after- 
wards pushed back so that it is normally 
hidden. 
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The Youngest Princess. 

A listener has written to Savoy Hill 
suggesting that in view of the great 
national interest taken in T.R.H. the 
Duke and Duchess of York and in the 
baby Princess, the B.B.C. would be per- 
forming a service to millions of its 
listeners if it could obtain permission to 
take a microphone into the Royal 
nursery, so that the Princess could be 
invested with the added fame of being 
the youngest broadcaster on record. 
While there is nu question that Roval 
babies perform a similar function of lung 
expansion to all other babies, this is not 
wm excuse for notoriety. 


ooon 
The Crystal Palace. 


The suggestion has been revived that 
the new higher-power station for London 
should be erected at the Crystal Palace. 
If the idea is that this would make the 
Palace a pubhe Mecca again, ìt is 
scarcely feasible. The Palace might be 
an ideal site for the transmitting aerial, 
as the towers are about 700 feet above 
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FUTURE FEATURES. : 
Sunday, May 9th. : 
Loxpon.—Shakespeare’s Heroines: : 
“Lady Macbeth ’’—Mrs, Pat- 3 
rick Campbell. 
: MANCHESTER, — 
; * Hymn of Praise. 
; Monday, May 106th. 
Lonpon. —‘‘ What Would You Do?” 
A competition organised by 
Pearson’s Weekly. 
Grascow.—The Pianoforte Sonatas 
of Beethoven. 


Tuesday, May llth. 
Lonpox.—Variety : Johnson and 
Grenop (Piano and Banjulele). : 
: Datas (The Man of Memory) : 
: “That Child” (1V.). John : 
: Henry from an Aeroplane. 
BIRMINGHAM.—Musical Operetta : 
“ Marriage by Lantern Light ” 
(Offenbach). “The Sweep ’’— 
A Play in Two Scenes. 
Carpire.—'‘ Young England”: A 


Mendelssohn's 


3» 


i light opera in three acts, re- 
; laved from the Theatre Royal, 
: Bristol. 


MANCHESTER.—The Lure of the 


West Country. 


Wednesday, May 12th. 
Lonpon.—The Wireless Follies 
Concert Party. 
ABERDEEN.—Chorai Music by The 
Aberdeen Railway Male Voice 
Cheir. 
Betrast.—‘* The Wizard of Wire- 

: less ’’—a Play. 

; Thursday, May 13th. 

: Lonnon.—Wynne Ajello (soprano), 
Roy Henderson (baritone), The 
Wireless Symphony Orchestra. 

BrrnmincHam., — Lightsome Pro- 
gramme. 

BOURNEMOUTH.— A Sussex Evening. 
The Downland Musickers, re- 
layed from Mansfield Hall, 


Worthing, : 

Bectrast.—Ascension Day Music. ; 
Short Plays and Orchestral : 
Music. 


NEWCASTLE. —Gems of Opera. 


Friday, May 14th. 
Lonpon. — Brighton Competitive 
Musical Festival, relayed from 
the Dome. Brighton. 
ABERDEEN.—The Aberdeen Radio 
Plavers in * Nettles °—a Rural 
Scotch Comedy. 
CARDIFF. — Masters in Merrvmak- 
ing: Sterndale Bennett and 
Billy Leonard (Entertainers). 
The Station Orchestra. 
MancuestErR.—Band Items, Songs 
and a Play. The Tyldesley 
Temperance Prize Band, 
Newcastie.—- A Brass Band Night. 
The Brancepeth Colhery Silver 
Prize Band. 
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sea level, with a span of about 1.000 
feet. but the erection of an aerial there 
would not prove any attraction for the 
public. And the proximity of Croydon 
Acrodrome definitely ruled out this sug- 
gestion when it was put forward semi- 
officially. Jf, on the other hand, the 
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Palace were used for studio purposes. the 
aerial would have to be placed elsewhere, 
and so the advantage of height would be 
lost. Besides, the B.B.C. would not be 
likely to incur the expense of purchasing 
the Crystal Palace for the sole purpose 
of erecting a higher-power transmitter. 
0000 


B.B.C. Headquarters. 


The only really useful purpose to which 
the Palace might be put in connection 
with broadcasting would be to make it 
the headquarters of the B.B.C., with 
studios, a public broadcasting theatre. a 
concert hall, ballroom, and other amem- 
ties as adjuncts to the administrative 
offices. <Already, in spite of the three 
new studios opened only a few months 
ago at Savoy Hill, the cry is for more 
accommodation. On such a site as that 
occupied by the Palace there would be 
room for any developments that were 
necessary. We may hear more of this 
suggestion when sanction is received for 
the erection of a second London station. 
That. meanwhile, seems to be the first 


consideration. 
cooo 


Trooping the Colour. 


Some confusion has arisen over the 
proposal to broadcast the ceremony of 
Trooping the Colour which celebrates the 
King’s birthday in June. A statement 
has been published (not in The Wire- 
less World) to the effect that the broad- 
cast last year was not a success. The 
truth is that no attempt was made last 
year to broadcast this function, and, if it 
takes place on June 5 next, it will be the 
first occasion on which it has been done. 
It has been stated further that the 
reason for last year’s non-success was that 
the microphone was damaged, as well as 
other apparatus, during the evolutions of 
the troops. This is, of course, an inac- 
curate statement, and one is inclined to 
think that the writer had a very hazy 
recollection of something that occurred 
in connection with another and not 
entirely dissimilar event, viz., the Mili- 
tary Searchlight Tattoo at Aldershot. On 
that. occasion the B.B.C. engineers had to 
haul the microphone into safety as one 
of the regiments taking part in the 
Tattoo bore down upon it in the course 
of their display, but certainly no damage 
was done. 
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Radio Plays. 

Curious how opinion respecting pro- 
gramme items varies, The receipt of 4 
trenchant criticism of a Manchester 
station relay to Daventry, which was 
labelled as a “very mediocre play” ex- 
tending ‘over two solid hours.” 
prompted the Correspondence Department 
at Savoy Hill to analyse the letters re 
ceived from other listeners on the same 
subject, and it was found that the files 
contained well over three hundred appre- 
ciative comments. The play referred to 
was “The Web,’ and, judged on its 
merits, it was deemed worthy of tw? 
hours of Daventry’s transmission time. 
Moreover, it may be pointed out that !! 
is in deference to the wish expressed by 
many listeners that the length of the 
radio play tends to increase. 
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RECEIVING AERIALS. 


A Simple Theory of Induced Aerial Currents. 
By F. M. COLEBROOK, B.Sc., D.I.C., A.C.G.L. 


N the course of various articles in Zhe Wireless 
World’ the writer has haJ occasion to make certain 
assumptions as to the essential character of a receiy- 

ing aerial from an clectrical circuit point of view. In 
cach case the assumptions were put forward tentatively 
as a simplification which appeared to be consistent with 
actual experience, though not based on a detailed analysis. 

Since then the subject has been more thoroughly investi- 
gated from a theoretical point of view by two analytical 
methods. The first of these is the writer’s own (as far 
as he is aware), but for the second and on the whole 
rather simpler method he is indebted to a publication by 
Mr. Moullin.? 

As a result of this investigation the original assumptions 
with regard to a receiving aerial have not only been 
proved-to be correct, but a number of other deductions 
have been made which have an important bearing on the 
design of receiving aerials, and the present paper aims 
at giving as simple an account as possible of these 
conclusions. ‘ 


Field Surrounding a Receiving Aerial. 


In the first place it will be well to outline the essential 
character of an aerial receiving system. In most practical 
cases the aerial will consist of two main parts, a more or 
less vertical down-lead joined at its upper end to a more 
or less horizontal wire or group of wires. The lower end 
of the down-lead is connected to some form of tuning 
circuit, consisting of any suitable arrangement of induct- 
ances and capacities. Some point of the tuning circuit is 
connected either to an earthing svstem, a water main, for 
instance, or in some cases to an earth screen. In the case 
of small aerials for broadcast reception the Post Oftice 
licence imposes the limit that the total length of the aerial 
from the earth connection to the end of the horizontal 
part, if any, shall not exceed rocft. 

This aerial is situated in an electromagnetic field 
which, at any given instant, is of an exceedingly compli- 
cated form, since it contains contributions from all the 
Wireless transmitting stations in the world that happen to 
be in operation at that moment. The actual form of the 
electromagnetic field is thus quite bevond the powers of 
the mind to conceive, but actually all except a compara- 
tive few of these contributions will be exceedingly small, 
and in any case the contribution from each transmitting 
station can be considered to’ produce its own effect on the 
aenal system independently of the others. For the pre- 
sent purposes, therefore, it will be legitimate to assume 
that the only field present is that due to some particular 
transmitting station, the signals from which it is desired 


! “ More about Crystal Reception,” The Wireless World, 
duly 23rd, 1924. 

“What is the Best Circuit for Crystal Reception? ” 
Wireless World, April 30th, 1924. 

> “ On the Current Induced in a Wireless Telegraph Receiving 
Antenna.” E. B. Moullin. Reprinted from Proc. Camb, Phil. 
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to receive on the aerial. The electric field from this 
station will probably be sensibly uniform throughout the 
space occupied by the aerial, and will induce a certain 
electromotive force in cach small element of length of 
the aerial. Even if the field is uniform, however, the 
aerial wires will not in general be quite symmetrically 
disposed with respect to the field, so that each equal 
element of Jength of the aerial will not necessarily have 
the same amount of electromotive force induced in it. 
Since the aerial wires are conductors of electricity, the 
induced electromotive forces will combine together to pro- 
duce an alternating current flowing up and down the 
aerial and through the tuning circuit. As a circuit for 
electric currents, however, the aerial is by no means a 
simple conductor, since each element of its length can 
be considered to have a certain inductance, a certain re- 
sistance, and a certain capacity. These facts are, of 
course, quite familiar, but they are restated to emphasise 
the point that an aerial receiving signals from a distant 
station is an exceedingly complicated electrical system. 
A full analysis of the case will show, nevertheless, that 
from the point of view of any associated tuning or re- 
ceiving circuit the aerial system and its induced electro- 
motive forces can be represented in a perfectly simple 
and comprehensible manner. It can be shown, in fact, 
that when, as is usually the case, the aerial is recéiving 
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Fig. 1.—Typical broadcast receiving aerial and its equivalent 
electrical circuit. 

signals, the frequency of which is Jess than the natural 
frequency of the aerial, z.e., of wavelength greater than 
the natural wavelength of the aerial, then the actual 
system, shown m Fig. 1, behaves with respect to the 
tuning circuit as if it were the simple series circuit shown 
in the same figure. 

It will be seen that in the circuit the aerial and its in- 
duced electromotive forces are represented by three separate 
elements : (1) an alternating electromotive force which can 
be visualised as a little alternator, driving current through 
the circuit; (2) a pure capacity, represented by a small 
condenser; (3) a pure resistance. The tuning circuit, 
together with the load, if any, imposed on the system 
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by the detecting apparatus, is represented as a certain 
effective inductance in series with a certain effective re- 
sistance. The process of tuning can be considered 
approximately as adjusting the effective inductance of 
the tuning circuit until the positive reactance that it 
opposes to the current flowing in the circuit 1s just equal 
to the negative reactance due to the effective aerial capa- 
city, The current flowing through the tuning circuit then 
reaches its maximum value, the practical aspect of which 
condition is that the signals heard in the telephones reach 
their greatest intensity. The amplitude of the alter- 
nating current flowing through the tuning circuit can now 
he represented by the simple expression 


E, 
O R+R 


where R its the effective resistance of the tuning circuit. 

The above equivalent aerial quantities have definite 
values for a field of given intensity and given frequency. 
The actual order of these magnitudes, and the way they 
depend on the conditions of operation and the design of 
the aerial will now be considered separately. 


t 


Effective Aerial Capacity. 


The natural wavelength of a r1oo-foot aerial will be 
somewhere in the neighbourhood of 120 metres. If the 
aerial is used for receiving signals, the ‘wavelength of 
which is long compared with 120 metres, the effective 
aerial capacity will be practically constant with respect 
to frequency, and will be very nearly equal to the actual 
capacity of the aerial as determined either by calculation 
from the usual formul«, or by measurement. If C, be 
the actual aerial capacity, then the effective capacity Ce 
is given approximately by the formula 


C = 
“(1 — 0.821 À? JÀ?) 
where A is the wavelength of the signals and A, the 
natural wavelength of the aerial. Thus taking A, as 120 
metres, and A as, sav, 360 metres, 
C= Co/ (1 —¢.091) 
== 4.09: Co 

The above formula is not exact, and only apples when 
A is at least three times Ag. The formula shows, how- 
ever, that if this condition is fulfilled, as it generally 
will be in cases of broadcast reception, then the effective 
aerial capacity will not vary greatly with frequency. 

As an example of the general order of magnitude of 
this capacity Ce, we will take a single wire aerial consist- 
ing of a vertical part 3o0ft. long and a horizontal part 
“oft. long, composed of, say, 3/19 copper wire. The 
calculated capacity for such an aerial will be about 170 
micro-microfarads, and its negative reactance at a wave- 
length of 360 metres will be about 1,000 ohms. If the 
horizontal part consists of two widely spaced wires, each 
soft. long, the capacity will be increased by something 
from 60 to 70 per cent., and a positive reactance of about 
600 ohms will be sufhcient to tune to 360 metres. It 
should be pointed out, however, that for receiving a large 
aerial capacity is not in itself an advantage, except in so 
far as a smaller coil. with correspondingly lower resist- 
ance, is sufficient for tuning. A certain advantage is to 
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be derived from increasing the aerial capacity by doublin: 
or trebling the top wires, but this is due to another reason 
Which will appear later. 

Before leaving the subject of the effective aerial capa- 
city it should be noted that tne negative reactance of the 
above aerial at the frequency corresponding to that, for 
instance, of the Daventry station will be between 4.000 
and 5,000 ohms. It is dithcult to introduce this amount 
of positive reactance into the circuit with a coil of reason- 
able size without also introducing a considerable resist- 
ance, with a consequent falling off in selectivity. This i 
a fact which has probably been generally observed, ane 
it is hoped to return to it at some future date. 


Effective Aerial Resistance. 


As was pointed out in the introduction to this paper. 
any aerial structure will have a certain resistance per 
unit length. Under conditions of operation, with high- 
frequency currents flowing in the aerial, this resistance 
per unit length will be somewhat greater than the ordinary 
ohmic resistance of the conductor of which the aerial is 
composed, for two reasons. In the first place, the high 
frequency of operation is associated with what is known 
as the ‘‘ skin effect,” which means that the current flow- 
ing in the conductors is not uniformly distributed over 
the cross-section, but is confined to a thin surface laver. 
This will, of course, produce an increase in the resist- 
ance of the conductors as compared with their resistance 
at low frequencies or for continuous current. In th 
second place, there will he a certain amount of re-radia- 
tion from the aerial, the effect of which can be repre- 
sented as a certain distributed radiation resistance. The 
latter effect will, however, be relatively small, except at 
frequencies in the neighbourhood of the natural frequency 
of the aerial. 

Under reception conditions, therefore, the resistance of 
the aerial per unit length will consist of the high-frequency 
resistance of the conductor, plus a smal] additional term 
due to radiation resistance. 


Importance of a Good Earth. 


The analysis based on this assumption gave for the 
effective resistance term R. an approximate expression 
applicable to all cases in which the wavelength of opera- 
tion is at least three times the natural wavelength of the 


aerial :— 
2 
R, = (1 + 0.329 i) 
3 A7 
where R, is the total resistance of the aerial, z.¢., in the 
case of a uniform single wire aerial the resistance per unit 
length multiplied by the length. 

Now, some while ago the present writer, in conjunc- 
tion with Dr. R. L. Smith-Rose, carried out some 
measurements of the effective resistance of various types 
of aerial structure with various forms of earthing systems 
at the frequency of the transmission from 2LQ.’ It was 
found that an aerial similar to that described above as 4 
typical example, with an earth connection in the form of 


a large buried metal plate (about 20 sq. ft. of surface) 
dy ae te tig ae aed dae Mes ae eae ee ee ee 

1“ Some experiments with aerial and earth circuits.” R L 
Smith-Rose and F. M. Colebrook. Experimental Wireless, 
January, 1925. 
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appeared to have a resistance of over 30 ohms, which 
would indicate a resistance of about o.g ohm per foot for 
the aerial. Neither skin effect nor radiation resistance 
would be sufficient to account for so large a figure as this, 
so there must be some other source of resistance loss in 
the circuit (that due to the tuning coil “was, of course, 
deducted in arriving at the above figure). It was found 
that by connecting the aerial to the water main system 
instead of to the buried plate earth, the resistance was 
brought down to about 25 ohms. (These figures will not be 
found in the article referred to above as they refer to 
certain preliminary measurements made with a single wire 
aerial. For the measurements described in the article 
a double wire aerial was used.) Finally, by connecting 
the aerial to an earth screen instead of earthing it in 
the ordinary way, the resistance was reduced to about 
10 or 11 ohms. This, then, is the ¢xplanation of the 
apparent discrepancy between the observed resistance and 
that which would have been anticipated from the above 
formula. The actual equivalent acrial resistance is seen 
to consist of two parts. ‘The first of these is derived from 
the high-frequency resistance and the radiation resistance 
“of the actual aerial itself, these being considered as uni- 
formly distributed throughout the length of the aerial 
(though not necessarily equal in both parte of the aerial). 
If R, be the total resistance of the aerial composed of 
these terms, the contribution of this factor to the equiva- 
lent aerial resistance R, will be approximately Ro/3 for 
wavelengths which are fairly long compared with that 
of the aerial, and will not vary very much with fre- 
quency under the same conditions. The other, and prob- 
ably the far larger term, consists of losses associated with 
the earth connection. It seems probable that the greater 
part of these is due to eddy currents in the earth in 
the neighbourhood of the aerial. This is suggested by 
the fact that the use of an earth screen, the function of 
which is, as its name implies, to screen the earth from 


the electric field in the neighbourhood of the aerial, greatly 


reduces the effective resistance of the aerial. 

In the absence of further data, which it is hoped to 
obtain experimentally at some future date, this is all that 
can be said about the effective resistance term. It seems 
very probable, however, that the actual wire and radiation 
resistance of the aerial is not the most important part of 
the effective resistance of the aerial circuit. The practical 
aspect of this is that it is unlikely that anything material 
is to be gained by refinements of construction or the use 
of special and elaborate types of conductor which have 
as their object the reduction of the wire resistance of 
the aerial. 


! Effective Aerial Impedance. 


The effective aerial impedance, from the point of view 
of the associated tuning circuit, can be considered as that 
due to a certain effective reactance in series with a certain 
effective resistance. In receiving wavelengths longer than 
the natural wavelength of the aerial, the effective react- 
ance can be represented as that due to a capacity, the 
magnitude of which will not vary much with frequency if 
the wavelength of reception is at least three times the 
natural wavelength of the aerial. The reactance required 
to tune the aerial depends on this term alone. ` 
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On the other hand, the actual effectiveness of the acrial 
as a receiver of energy from the surrounding electro- 
magnetic field, z.e., from the wireless waves, will depend 
not at all on this effective reactance term, but on the 
other, 7.¢., the effective resistance term. It can easily be 
shown that for a given effective E.M.F. E. (R.M.S.), the 
maximum energy will be dissipated in the tuning circuit 
when the effective resistance of the Jatter (which includes, 
of course, the load effect of the detecting apparatus) is 
equal to R., and the amount of this maximum energy is 
F.7/4R.. Thus R; should be made as small as possible. 
but it appears that very little can be gained in this direc- 
tion by reducing the wire resistance of the aerial, since 
the latter is not the most important part of the effective 
resistance term. It will be noted that the possibility of 
using valve retroaction as a means of reducing effective 
resistance is here left out of account. The latter is too 
big a subject to be treated in the present paper, which 
refers specifically to aerials per se. (The conditions of 
direct crystal reception are actually as described above, 
but if valve reception is used, the possibility of retroaction 
reduces the importance of the resistance term in aerial 
design.) 


. Calibration from a Local Source. 


One other important point must be emphasised before 


the remaining term of the equivalent aerial circuit is con- 


sidered. i 
The general expressions for the aerial impedance. of 
which the simple formule given above are approximate 
forms, were deduced for the most general possible form 
of field distribution. It was found, however, that neither 
the magnitude nor the distribution of the electric field 
intensities entered into the expressions for the effective 
impedance at all. Tt appears, therefore, that the effec- 
tive aerial impedance is independent of the manner in 
which the aerial is excited, whether the station concerned 
is near or remote, or whether the field is uniform or dis- 
torted. This has a very useful practical application, for 
it shows that the properties of the aerial, its range of 
tuning with given coils, etc., can be studied by means of 
a local source the frequency of which can be controlled 
to suit the measurements, and that the data so obtained 
will be applicable to the normal reception of distant 


stations. 


Effective E.M.F. and Effective Height. 


We now come to the last and most important of the 
terms of the equivalent aerial circuit. 

For the sake of simplicity it will be assumed that the 
signal being received consists of a single pure frequency. 
In the case of a frequency band, such as that involved 
in telephony, the analysis will apply to each frequency 
considered separately. 

The expression for the effective E.M.F. was calcu- 
lated in the most general case, and it was found, as might 
be expected, that it depended on the constants and the 
form of the aerial and on the assumed distribution of 
the field, 7.c.. the ‘shape ’’ of the wireless waves at the 
It was quite independent, how- 


of the aerial does not in any way increase the E.M.F. 
Another way of saying the 
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same thing is that the effective height of the aerial is not 
altered by tuning it. For a given aerial and a given 
shape of wave the effective E.M.F. will be proportional 
to the strength of the field. This also is a result that 
one would naturally expect. | 

It is obviously desirable that for a given electric field 
this effective E.M.F. shall be as large as possible. The 
practical aspect of the matter is therefore to determine, 
from the way in which the effective E.M.F. depends on 
the form of the aerial, the most effective form of aerial 
structure. Actually it is not possible to give a perfectly 
general solution to this problem, as the most effective 
aerial form depends to a great extent on the actual shape 
of the field. However, in the great majority of prac- 
tical cases there is good reason to believe that the field 
will be uniform and practically vertical. (It is never 
exactly vertical, and one of the most recent developments 
in reception is the use of an antenna which depends for 
its action on the fact that there is in general a slight 
forward tilt of the wave front. The directive properties 
of the Beverage antenna are due to this fact.) Assuming, 
then, a vertical field and an aerial consisting of a ver- 
' tical part, parallel to the field, and a horizontal part, 
perpendicular to the field, quite definite conclusions can 
be drawn as to the most suitable form of aerial structure 
within, say, the limitations imposed by the Post Office 
licence. Under the assumed conditions it will be per- 
missible and, in fact, preferable to make use of the term 
‘* effective height ’’ rather than effective E.M. F.—prefer- 
able hecause the effective height is an actual property of 
the aerial, independent of the field, provided the latter 
is uniform and vertical. The term is derived in this 
way. If the amplitude of the uniform field intensity is 
e volts per unit length, and the effective E.M.F. induced 
by this field in the aerial is E., then the effective height 
of the aerial is that height which must be multiplied by 
the actual field intensity to give the effective E.M.F., 
i.e. : 

Hwe= Ey, 

The expression for the effective height in terms of the 
wavelength of operation and the constants of the aerial is 
a rather complicated one, particularly if the constants of 
the aerial are not the same in the two parts of it, as will 
be the case, for instance, if the top consists of more than 
one wire. 

For a single straight vertical wire, however, the expres- 
sion 1s comparatively simple if the wavelength of opera- 
tion is long compared with the natural wavelength of the 
aerial, and is given very approximately by 


À? 


where H is the actual height of the aerial, and the other 
symbols have the same meaning as already defined. Thus 
the cffective height of a plain vertical aerial is approxi- 
mately one-half the actual height, and, under the con- 
ditions stated above, will not vary very much with the 
frequency of operation. 

This case, however, is somewhat academic. The type 
of acrial more generally used is a more or less close 
approximation to the inverted L form. The actual 
expression corresponding to this case will not be given 
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as it is rather more complicated. It will be found in a 
fuller account of this subject which is being published 
elsewhere. As an example, however, we will take the 
typical case already described above, #.¢., vertical height 
3oft., horizontal length jzoft. The calculation in this 
case gives H,= 26.6ft. for a wavelength of about 35¢ 
metres. Tt wilb be seen that this is very nearly equal tc 
the actual height. 


Effect of the Horizontal Section. 

The form of the general expression for the effective 
height of the inverted L type of aerial shows that 
although under the assumed conditions no E.M.F. is 
induced in the horizontal part by the electric field, the 
effect of the horizontal part is to increase the effective 
height from the lower limit of half the actual height. 
Thus, in the case quoted above, the effective height with- 


POT TTL ee ERUDEDENA MEDRAR 


EFFECTIVE HEIGHT IN FEET 


LENGTH OF 


HORIZONTAL PART IN FEET 


Fig. 2.—Curve showing the relation between the effective heigbt 
and the length of the horizontal portion in a 100ft. single wire 


out the horizontal part would be only 15ft., but the addi- 
tion of the horizontal part increases this to nearly 27ft. 
The general expression also shows that the upper limit 
is when the effective height is equal to the actual height. 
Thus, in the present case, the doubling of the top wire 
to increase the effective top capacity could not increase 
the effective height, and thus the effective E.M.F., by 
more than 13 per cent. | 

Since the horizontal part has this effect of increasing 
the effective height, it might be thought that there would 
be some optimum distribution as between vertical height 
and horizontal length for a given total length of wir. 
The curve of Fig. 2, which refers to the typical rooft. 
single wire aerial taken as an example, shows that the 
best distribution is when the whole length is vertical. 

Actual vertical height is thus the important considera- 
tion in erecting an acrial for reception, and the effect of 3 
reduction in height cannot be compensated for completely 
by increasing the top capacity if the total length is fixed. 
For any given vertical height, However, the top capacity 
should be made as large as possible. 

In conclusion, the writer would like to point out that 
though the principles described above are based œ 4 
purely theorctical analysis, they are nevertheless in good 
agreement with his experience with small receiving aerials, 
and are consistent with such actual measurements as he 
has made. 
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Ihe arrangement of the D.F. aerials round the envelope is clearly 


a distinguishable. 


| WIRELESS ON THE POLAR AIRSHIP. 


1, N the past most expeditions to the Polar regions 
j! have had to undergo long periods of complete isola- 
A tion from the outside world, since it has not been 


possible to carry the means of communicating with civi- 
- lisation. In the case of the forthcoming Amundsen- 
-Ellsworth Polar Expedition, however, arrangements have 
been made whereby the Marconi Company have equipped 


ing apparatus, which will enable the commander to keep 
in touch with either ship or land stations up to very con- 
siderable distances. The airship will, in fact, be in a 
position to maintain communication with the outside world 
throughout its entire voyage through Arctic solitudes. 
The range of the transmitter and receiver will probably 
be, in regions where interference is not great, anything 
up to 2,000 miles. 


diia -iai 
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Preliminary Tests. 


On the first stage of the airship’s journey to the Pole, 
from Rome to Pulham, Norfolk, regular two-way com- 
munication with the Air Ministry, London, was estab- 
lished when the Norge was over the south coast of France, 
and was maintained throughout the remainder of the 
voyage. Reception appeared to be only limited by the 
interference of local stations. A good deal of interfer- 
ence can be eliminated by receiving on the D.F. loops 
and putting ‘‘ minimum ”’ on the interfering station. In 
the Arctic, where interference will be negligible, no 
difficulty at all should be experienced. 

Of particular interest is the direction-finding system, 
Which will enable the navigators accurately to determine 
their position and course without the aid of the com- 
passes, which have reduced navigational value in the 
region of the Pole itself, due to the peculiar configuration 
of the earth’s magnetic field. 


the airship Norge with special transmitting and receiv-. 


Transmitting, Receiving and Direction=finding Equipment of the “ Norge.” 


The transmitter is an adaptation of the Marconi 
0.5 kW. Type U set, and is suitable for continuous wave 
and tonic train signalling. In order to meet the special 
conditions obtaining in the airship and to utilise to the 
best advantage the very limited space available, the prin- 
cipal components are mounted on a light teak baseboard. 
These components comprise :—Two Type T 250 valves. 
H.F. choke, reaction condensers, ‘‘ Send-Receive ”’ 
switch, C.W.-I.C.W. switch, and measuring instruments 
for indicating aerial current, feed current, high-tension 
volts and filament volts. y 

The aerial tuning inductance and variometer form sepa- 
rate units, and, used in conjunction with the airship’s 
trailing aerial, cover a wave-range of approximately 550 
to 1,500 metres. On the transmitter 6 to 7 amps. may 
be obtained in the aerial on the optimum waves, and 4 
to 5 on the extremes. è 

The two oscillating valves are connected in parallel, 
and continuous wave signalling is effected by a manipulat- 
ing key connected iń the grid circuit. For tonic train 
signalling the grid circuit is interrupted by a small rotary 
interrupter. 


Wind-driven Generator. 


Power for the anode circuits of the transmitting valves 
and for charging the filament lighting batteries is derived 
from a combined H.T. and L.T. direct current generator 
developing 133 milliamperes at 3,000 volts and .14 
amperes at 14 volts. 

The generator is fitted just astern of the wireless cabin 
on a locker, and is driven by an air-screw with a right- 
angled bevel drive. ‘The centre of the propeller is about 
five feet from the side of the gondola, and the angle at 
which the propeller faces the air stream can be varied 
from inside the cabin by a special lever which may be 
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adjusted and locked to suit the speed at which the ship 
is travelling or the rate required by the dynamo. The 
propeller is of the four-bladed type, and is capable of 
developing about 3 h.p. 

For emergency purposes a horizontally opposed twin- 
cylinder petrol engine of 2ł h.p. is mounted on a lightly 
constructed tubular steel 
framework which can be e 
quickly fixed just outside 
the gondola. The generator 
that is driven from the air- 
screw can be quickly at- 
tached to this framework by 
means of wing nuts if the air 
power is insufficient. 

A switchboard fitted with 
an automatic cut-out, am- 
méter, voltmeter, and 
“ W/T- Charge” change- 
over switch, enables the 
low-tension batteries to float 
across the low-tension side 
of the generator during 
transmission or to be charged 
when the transmitter and 
receiver are not in use. 

A special type of fair- 
lead is fitted in the base of the gondola for the trailing 
aerial, which is 30oft. long. This fairlead enables `a 
new aerial and weight to be fitted while the airship is 
in flight, should it be necessary. An ordinary Paxolin 
aerial winch with an expanding brake is supplied. 

Special receiving apparatus is utilised both for direc- 
tion-finding and for ordinary service reception. As in 
all aaf, economy of space and the minimum of weight 
are essential 
features, and to 
meet these re- 
quirements 


~- 


several of the 
units are uti- 
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The tuner unit of the service receiver, Which has a wavelength range of 300—25,000 metres. 
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direction-finding and service reception purposes ; in par- 
ticular the H.F. and L.F. amplifiers. 

A Marconi short-wave two-valve receiver with a wave- 
range of 10-100 metres is carried. This is intended for 
communication with Point Barrow, where a short-wave 


nga the space available the transmitting apparatus has been 

T.I. and variometer are installed as separate units under 
gA operator’s writing table. 

transmitter is installed. The aerial for this apparatus 

is a short length of wire fixed between the wireless cabin 

and one of the engine gondolas. 


has 


D.F. Aerials. 


The direction-finder loops are fitted diagonally round 
the outside of the envelope, the centre of the loops coin- 
ciding with the lead-in to the wireless cabin. The loops 
consist of two turns of wire, spaced about nine inches 
apart. The loops are doped to the fabric with linen 
tape, forming a neat and unobtrusive but very efficient 
fitting. 

Inside the cabin eight terminals are fitted on an ehonite 
panel to which the ends of the loops are connected. ‘This 
enables the loops to be put in either parallel or series, 
whichever is found most advantageous on the wavelength 
being received. 

Reception on the radiogoniometer utilises practically 
the same circuits as are used for service reception with 
the trailing aerial. 

A radiogoniometer unit and a three-range transformer 
unit are used in conjunction with a high-frequency 
amplifying detector and a low-frequency magnilier. 
A low-frequency note filter is also provided, which 
can be inserted, when de- 
sired, into the circuit be- 
tween the output terminals of 
the amplifier and the input 
terminals of the note magni- 
fier. A local oscillator is 
provided to enable bearings 
to be taken on the long con- 
tinuous-wave stations. 

The transformer unit com- 
prises three air core trans- 
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formers with condensers for secondary circuit tuning 
covering wave ranges of 2,000 to 5,000, 4,000 to 10,000, 
and 10,000 to 25,000 metres. 

The amplifier is provided with six type V24 valves 
with resistance-transtormer coupling for high-frequency 
magnification and a type QX valve for rectification. 

The note filter circuit is provided with a single type 
V24 valve and an oscillating circuit tuned by means of 
a variable condenser. 

The low-frequency magnifier has two transformer- 
coupled type V24 valves, which can be switched into 
circuit according to the conditions of reception. 

The local oscillation generator utilises one type V24 
valve, which can be switched into circuit for receiving 
continuous-wave signals. , 

A 66-volt dry cell battery is tapped at suitable points 
tor supply current to the anode circuits of the receiving 
valves. The valve filaments are run off the battery used 
tor lighting the nlaments of the transmitting valves. 


Universal Tuner. 


For the reception of continuous wave, spark, and tele- 
Phone service messages a plug-in coil tuner covering a 
Wave-range of 300 to 25,000 metres is connected to the 
high-frequency amplifier in place of the transformer and 
radiogoniometer units used for direction-finding. 

The tuner is a coupled circuit instrument and is pro- 
vided with reaction coupling to the grid circuit. Eleven 
plug-in coils are provided to cover the full wave-range, 
any one of which can be inserted in the aerial, grid, or 
reaction circuit according to the wavelength which is 
required. 

The service receiver utilises the same aerial as that used 
for the transmitter, the aerial being connected either to 
the receiver or transmitter by means of the ‘‘ Send- 
Receive ° switch which is conveniently mounted on the 
transmitter panel. 

The chief difficulty in fixing the apparatus in the wire- 
less cabin of the Morge was lack of space, the operator’s 
quarters being naturally somewhat cramped. In fixing 
the instruments it was necessary to give more attention 
to convenience of wiring than to appearance, but in spite 
of every economy in space and weight the general effect 
iS very workmanlike. The whole forward wall of the 
cabin is taken up with the transmitter panel. 

A narrow table is provided for the operator’s writing 
and for the manipulating key on the starboard outside 
wall. Under the left-hand side of the table the trans- 
nutter inductance is fitted to the floor. A variometer for 
nne transmitter wave adjustments is also fitted on the 
left under the table. Next to these instruments, on the 
right-hand side, is fitted a small triangular cupboard for 
rarrying spares. 

The accumulators, of the thin-plate high-discharge 
type, and the dry batteries stand on the floor. A double- 
pole change-over switch is fitted in the cabin, and the 
12-volt lighting mains for the ship are brought to this. 
as well as the wireless 12-volt supply. This enables the 

ship's accumufator and the wireless accumulator to be 
charged in parallel from the wireless generator, and if 
the ship’ s main gives out. current can be supplied from 
the wireless accumulator and zice versa 
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WIRELESS PICTURE ‘TRANSMISSION. 


A, interesting talk was given by Mr. T: Thorne 

Baker at the Hotel Cecil on Tuesday afternoon, 
April 27th, when a demonstration of the Wireless Picture 
Transmission apparatus invented by him, which is now 
”? was arranged by 
Messrs. W. Watson and Sons, Ltd. 

It will be remembered that this apparatus was de- 
scribed in detail in the issue of Ze Wireless World for 
March 24th, and at the demonstration an allusion was 
made to the first tests of wireless transmission by this 
method over a distance which was carried out by Zhe 
Wireless World. ‘The’ success of The Wireless World 
tests has had a sequel in the carrying out by the B.B.C. 
from 21.0 of a number of experimental transmissions 
with the apparatus, and readers may have recently heard 
the distinctive signals from 2LO, which were unintelligible 
to them, produced by these transmissions. It is under- 
stood that the receiving apparatus will shortly be on the 
market, and that the broadcasting of pictures may become 
a fairly regular item in the programmes from 2LO. 

Further “developments in this interesting subject will 
be looked forward to with interest. 


THE CASE FOR BROADCASTING. 


| ‘O the April number of The London Mercury Mr. 
David Cleghorn Thomson has contributed a thought- 
provoking article, entitled ‘‘ The Case for Broadcast- 
ing,” in which the progress of broadcasting is dealt with, 
particularly in its relatien to music and the drama. 

The broadcast studio (writes Mr. Thomson) gives ideal 
conditions for the performance of certain types of music— 
anand music, fur instance. It was once said that in reading 

a great lyric poem one felt that one was not so much hearing 
as overhearing what the poet was saying. Wireless trans- 
mission makes it possible thus to overhear a string quartet 
playing in surroundings unembarrassed by a capricious 
audier:ce—as if in an artist’s studio—we listen to “music at 
home,” While the presence of a great and sympathetic 
audience may ‘‘ key up” an orchestra to a greater brilliance 
of execution, in many instances chamber music rendered and 
received in this way retains the charm of a performance given 
by those taking part from the pure joy of expression—the 
charm of ‘ home-made music.” 

Broadcasting serves as un excellent test of good music 
—sifting the wheat from the chaff. A catchy tune with 
nothing more ‘to it” spreads with the contagion of a prairie 
fire—but, if every crystal-user can hear that catchy tune twice 
or threo times a week, it has a gay life but a short one 
Transmission shortens the life of shallow music and cannot 
harm great music, whose appeal only grows the more it is 
heard, 


A DUBILIER COMPETITION. 
CASH prize of £200 is to be awarded by the. Dubilier 


Condenser Co., in a novel competition relating to the new 

multicapacity Dubilicon Condenser. The Dubilicon is a 
multiple condenser consisting of several sections, and com- 
petitors are required to estimate the number of capacity values 
obtainable by combining the sections together in a multiplicity 
of arrangements of series and parallel. Issued with the 
Dubilicon is a pamphlet showing uey the combinations of 
capacity are arrived at. 

With such a large cash prize it ìs T be expected that the 
competition will be exceedingly popular, particularly as it is 
of a technica! nature, vet those possessing no wireless knowledge 
can compete on an equal footing with skied enthnsiasts, 
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A Review of the Latest Products of the Manufacturers. 


DEVICON CONDENSER. 


A robust form of variable condenser 
is offered at a popular price by the 
Radio Devices Co., Newdigate Street, 
Nottingham, 

In general arrangement the design is 
similar to the now standard arrangement 
in which the moving plates are in con- 
tact with the end mounting plates, while 
the fixed plates are supported on bars of 
ebonite. The moving and fixed condenser 
plates are of aluminium, and the end 
mounting plates as well as the spacing 
washers are of nickel-plated brass. 


The Devicon condenser. 


The vernier model is fitted with a 
single plate controlled by a small con- 
centric knob, and is operated by a spindle 
passing through the centre of the main 
shaft, to which the moving plates are 
clamped. The moving plates are held in 
position by means of an adjusting screw 
at one end and a collar and spring washer 
at the other. 

One-hole fixing is provided for securing 
the condenser to the instrument panel. 


0000 


A NEW COIL HOLDER. 


In the products of the Athol Engineer- 
ing Co., Ltd., Seymour Road, Crumpsall, 
Manchester, porcelain is employed as the 
insulating material. A new porcelain- 
inounted coil holder is now included in 
the range of Athol products, and is de- 
signed for baseboard mounting. 

The plug and socket are attached to 
the porcelain mount by means of screws 
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inserted from the underside, which are 
carried in recessed holes so that the heads 
of the screws will not make contact with 


The Athol Tiger coil holder for baseboard 
mounting. 


the wooden baseboard. The plug and 
socket are nickel plated and carry tinned 
soldering tags. 
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COSMOS HYDROMETER. 


The use of a hydrometer for examin- 
ing the condition of an accumulator pro- 


Cosmos hydrometer. 


vides a better guide than can be obtained 
by applying a voltmeter across the ter- 
minals. An examination of the gravity 


of the accumulator on full charge aca 
complete discharge reveals any deterior.- 
tron which may have set in, and it i 
most important in obtaining a long lite 
for a cell that the gravity shall be kept 
critically adjusted to the correct density. 

The Cosmos hydrometer is arranged © 
that acid can be sucked up out of the 
battery through the vent, whilst th 
hydrometer is prevented from adhering t» 


the sides of the tube by indentations in 


the glass which serve as a guide to the 
indicating tube. This is a particularly 
useful form of hydrometer and _ œr 
venient to operate, wlrile any chance c: 
acid becoming spilt is eliminated. 
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HAVA TWO-COIL HOLDER. 


A simple form of two-coil holder : 
among the recent products of the Comp- 
ton Wireless Manufacturing Co., 2-2. 
Bartholomew Square, London, E.C.1. | 

The side pieces as well as the cu: 
holders themselves are cut from ebonite. 
Reduction gearing is obtained by mea: 


In the Hava coll holder a worm wheel is 
employed to obtain reduction geariag. 


of a worm wheel, and the writer rather 
favours this system of gearing, as It m 
only provides a critical adjustment, bu 
possesses very little backlash, and the 
friction is sufficient to prevent th 
movable coil holder from dropping vat À 
position when carrying a heavy coil 

The Hava coil holder is designed jar 
either baseboard or panel mounting, AM 
the four bolta which serve as terminals 
mav be used for attaching it if requ! 
to the side of a cabinet. 
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ANODE RECTIFICATION. 

It has frequent!y been pointed out 
that anode or ‘‘ bottom bend ”’ recti- 
feation is likely to introduce less dis; 
tortion than is the more popular leaky, 
arid condenser connection. As to 
whether the degree of distortion for 
which the latter method is responsible 
is really appreciable in actual prac- 
tice we are not, for the moment, 
directly concerned, but it may be deii- 
nitely stated that anode detection is 
considerably less sensitive as far as 


weak signals are concerned, and, 
moreover, that when dealing with 


small amplitudes rectification will no 
longer be distortionless. 

In view of the foregoing, it is not 
hard to see why sets employing 
“bottom bend ’’ rectification are 
usually intended primarily for high- 
quality loud-speaker reproduction of 
the local station. Working under 
these conditions, with large oscilla- 


Fig. 1.—Fine control of grid bias for 
anode rectification. 


tory voltages across grid and filament 
of the detector valve, a sufficiently 
fine adjustment of biasing voltage 
‘may be obtained by inserting in the 
circuit a small dry battery tapped at 
every cell. If, however, it is de- 
sired on occasion to use the set for 
the reception of distant stations, a 
hiner control of grid voltage is neces- 
sary, and the inclusion of a potentio- 
meter is desirable. 

When the detector valve is of the 
type specially «designed for anode 


rectification it may be possible to 
obtain a sufficient negative grid volt- 
age from a suitable connection of 
potentiometer, filament rheostat, and 
L.T. battery; indeed, some of the 
valves are intended to work with a 
zero grid and low values of anode 
voltage e. Unless using this latter kind 
of valve, it will generally be found 
best to adopt the scheme of connec- 
tions shown in Fig. 1, whereby coarse 
adjustment is obtained by varying the 
voltage of the dry battery, and fine 
control of intermediate voltages by 
manipulation of the potentiometer. 
The arrangement is such that no cur- 
rent is passing through the potentio- 
meter windings when the valve is 
switched off. 

It should be realised that the volt- 
age apphed by the bias battery should 
be somewhat in excess of that actu- 
ally required, as movement of the 
slider from the end connected to the 
negative end of the filament will dc- 
crease the total negative voltage 
applied to the grid. -In other words, 
the grid voltage will not be more than 
that of the bias battery. 
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REACTION COIL CONNECTIONS. 

When wiring a new receiver it is 
usual to join up the reaction coil at 
random ; if the sense of this winding 
is not correct, a simple reversal of 
connections is made. This somewhat 
haphazard method of procedure, 
while perhaps open to criticism, is, 
nevertheless, convenient, particularly 
when dealing with interchangeable 
plug-in coils. When constructing 
superheterodvne oscillators, wave- 
meters and various kinds of single- 
layer coils, it is generally quite easy 
to make the connections in the correct 
manner without any preliminary trial. 

The rule for determining the cor- 
rect direction of winding can easily 
be understood if when considering 
Fig. 2 (a) we assume that currents 


are flowing outwards from the plate 
and grid and through the two coils. 
If this flow is in opposite directions, 
the connection is correct. In the dia- 
gram mentioned, the current in the 
plate coil is flowing in a clockwise 
direction, and = counter-clockwise in 
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2.—Reaction coil connections : 
(a) correct ; (b) incorrect. 


Fig. 


the grid coil. The reader should 
compare Fig. 2 (b), which shows the 
incorrect directions of windings. 

It may be pointed out that this rule 
may also be applied to receivers using 
the ‘‘ Reinartz’’ and ‘‘ Weagant ” 
systems of capacity-controlled reac- 
tion, with a variable condenser in 


series with the anode and coil. 


oooo 

CHARGING H.T. ACCUMULATORS. 

It is generally admitted that the 
practice of charging the L.T. battery 
direct from D.C. mains is extremely 
extravagant, due.to the fact that a 
large proportion of the energy con- 
sumed is wasted in heating the large 
resistance necessary to drop the very 
considerable surplus voltage. The 
charging of a battery of average capa- 
city may, indeed, cost as much as 
three or four shillings. 

The charging of H.T. accumula- 
tors from this source of supply is 
much more economical, as the voltage 
to be dropped in the resisgance is con- 
siderably less. Itis found, however. 
that considerable uncertainty exists as 
to the correct method of estimating 
the value of this series resistance, The 
internal resistance of the battery may 
be neglected, but it is not sufficient 
merely to calculate, from Ohm's law, 
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the resistance necessary to pass the 
desired current at the voltage of the 
mains. As the E.M.F. of the bat- 
tery will be in opposition. to that of 
the charging source, it is necessary to 
subtract this before making the above 
calculation. 

Taking the case of a 120-volt bat- 
tery which is to be charged from 220- 
volt mains, we find that only 100 volts 
is available for driving current 
through the cells. Assuming a 
charging rate of 0.25 ampere,. we find 
from the formula Ra that a re- 
sistance of 400 ohms is required. 
This may be a wire-wound resistance, 
a lamp, or a combination of both. 
A method of determining the resist- 
ance of lamps was fully explained in 
the ‘‘ Readers’ Problems.’’ section of 
The Wireless World for March 31st, 
1926. It should be added that the 
resistance ascertained by this calcu- 
lation will be that of the lamp when 
glowing at normal brilliancy. 
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REDUCING RESONANCE EFFECTS. 


The practice of shunting the secon- 
dary of an L.F. transformer with a 
non-inductive resistance in order to 
flatten out the amplification curve 1s 
a fairly common one, and is quite 
permissible when dealing with com- 
ponents of the cheaper type, which 
often have a marked resonance point 
well within the band of audible fre- 
quencies dealt with by the average 
set. Unfortunately, even if the re- 
sistance has a. very high value of the 
order of a megohm or more, ampli- 
fication will be very appreciably re- 
duced, but this reduction in signal 
strength will generally be preferable 
to distorted reproduction. 

When noticing the effects resulting 
from: the connection of a shunting re- 
sistance, the experimenter should not 
be misled by. the fact that an evident 
improvement in quality may possibly 
be caused not so much by. the flatten- 
ing out of the resonance peak as to 
a reduction in the voltage overload 
previously applied to the grid fila- 


DISSECTED DIAGRAMS. 
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ment of the succeeding valve. Ir 
would be best to make these tesfs 
when listening to a signal of moder- 
ate intensity, in order to avoid any 
risk of ‘‘ amplitude ’’ distortion, due 
to encroachment on to the lower 
bend, or the flow of grid currents. for 
which the resistance will not com- 
pensate, except in reducing input vekt- 
ages, as already stated. 

It may be also pointed out here that 
the shunting resistance may, in certain 
circumstances, be connected across an 
L.F. coupling choke with advantage 
as far as quality of reproductien is 
concerned, and is particularly likely 
to be useful when the choke of a com- 
paratively low inductive value is used * 
in the anode circuit of. a high-mpe- 
dance valve. To be effective, the re 
sistance used in this case should 
generally. have a lower value than that 
of r megohm usually suggested as a 
good average for connection across 3 
transformer. If spring clips are 
fitted, it will be easy to observe the 
effect of various resistances. 


No. 29.—Stage—by-Stage Tests of a Two-Valve Reflex Receiver. 
A consideration of the series of circuit diagrams given below will indicate an effective and logical 


course of procedure to be adopted in locating faults in a set which is- totally 


or partially inoperative. 


This series of tests may obviously be applied with advantage to elaberations of this simple cirenit, such 


as the “ Reflex Neutrodyne.” 


The complete circuit diagram of the 

receiver, It is assumed that the usual 

examination and simple tests have failed 

to reveal the source of the trouble. Either 

or both of the following tests may be 

applied. Filament ci ts are omitted 
for the sake of simplicity. 
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The first (reflex) valve is converted to a 
detector by transferring the condenser 
and leak to its grid circuit. The L.F. 
transformer seconda is “shorted.” 
Satisfactory signals will indicate that this 
valve, with its associated circuits, and 
aerial and carth, etc., are in order. 


Dotted lines indicate temporary short circuits. 


Phones are connected in place of the L.F. 

transformer primary. Failure to obtain 

Rood signals will indicate a fault in th 

.F. transformer, in the detector valve, or 

ite external anode circuit, Good ressalts 

with this connection will that the 
L.F. transformer is 
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WIRELESS CIRCUITS 


in Theory and Practice. 
11.—The Crystal Detector. 


I 


By S. O. PEARSON, B.Sc., A.M.LE.E. 
t 


HEN a crystal or combination of crystals is used 

as the detector in a wireless receiver, the choice 

of a suitable crystal depends on the conditions 
under which it is to be operated. For instance, in a 
simple receiver where no valves are employed, it is of 
paramount importance that the crystal should be as sensi- 
tive as possible, that is to say, the characteristics of the 
crystal should be such that the greatest possible fraction 
of the energy received by the aerial is transferred to the 
telephones, because there is no local source from which 
energy may be drawn. Thus the static characteristic 
curve should have as sharp a bend as possible, and the 
crystal should permit a minimum of negative current to 
pass. 

For a receiver of this description to be sensitive the 
resonant voltage built up across -the tuning inductance 
must be as large as possible for a given received signal, 
the value of this voltage depending chiefly upon the effec- 
tive resistance of the tuned circuit. ‘The crystal and tele- 
phones connected across the tuned circuit, or portion of 
it, constitute a ‘“‘ load ” on the circuit, this being equiva- 
lent in effect to a certain resistance connected in series 
with the tuning coil. The lower the resistance of the 


shunt circuit (crystal and telephones) the greater is the ` 


equivalent series resistance. It has previously been 
shown? that the resonant voltage obtained across a tuned 
circuit was inversely proportional to the resistance of the 
circuit, and therefore it follows that the higher the resist- 
ance of the crystal and telephone circuit the greater will 
be the signal valtage obtainable. On the other hand, the 
power delivered to the telephones decreases as the resist- 
ance of the shunt circuit is increased, but is proportional 
to the sguare of the applied voltage. 

From the foregoing it follows that the crystal-tele- 
Phone circuit should be adapted to the resistance and 
other constants of the tuned circuit to obtain maximum 
signal strength. In general, a fairly high resistance 
crystal should be used in order that it shall not produce 
too heavy a load on the tuned circuit and so reduce the 
signal voltage and selectivity of the circuit. 

Another point to be considered is the degree of distor- 
tion which may be introduced by the peculiar non-linear 
characteristics of the crystal if not operated over the 
correct portions. 


Crystal Characteristics. 


Various crystals and combinations of crystals possess 
the property of unilateral conductivity, but each arrange- 
ment has its-own particular characteristics, some having 
hich resistance and some low. For the present purpose 
it is suthcient to consider the properties of one particular 
tvpe of crystal, and the one chosen is the Perikon detec- 
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tor, which consists of a crystal of bornite in contact 
with one of zincite. ‘This combination has the advantages 
that it possesses a fairly high resistance and that a goo:l 
firm pressure can be used so that the setting is not appre- 
ciably affected by vibration. It is perhaps not quite so 
sensitive as some other types, such as the various forms 
of galena, where a ‘‘ catwhisker’’ makes contact with 
the crystal. 


The Perikon Detector. 


Some actual measurements have been made on a Perikon 
crystal, and the results are given below. First, the 
current passed by the crystal was measured for various 
steady voltages applied across it in either direction, these 
figures giving the static characteristic curve shown in Fig 
1. The chief points to be noted are that the bend in the 
curve is fairly sharp, and occurs at the point on the hori- ` 
zontal axis where the applied voltage is very nearly zero, 
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STEADY VOLTAGE 
Fig. 1.—Static characteristic of Perikon crystal detector. 


so that the local battery and potentiometer mentioned in 
the previous instalment wili not be required. Secondly. 
that, apart from values near the bend, the curve is almosi 
a straight line, both for positive and negative values ; 
and, finally, the effective resistance offered to currents in 
the positive direction is only a small fraction of that 
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offered to currents in the opposite direction. For in- 
stance, when the hpplied voltage is one volt in a positive 
direction the current is 470 microamperes, giving an 
effective resistance of 2,130 ohms, and for one volt ap- 
plied in the negative direction the current is only 22 micro- 
amperes, the resistance being therefore 45,500 ohms, 
which is more than 21 times as great as that offered to 
currents in the positive direction. 


Dynamic Characteristic. 


The performance of the crystal combination as a recti- 
fier could be determined graphically from the static 
characteristic of Fig. 1, but the results are not so con- 
vincing as those obtained from actual measurements made 
- when an alternating voltage is applied to the crystal. 
Consequently, these measurements have been made and 
the dynamic characteristic given in Fig. 3 obtained from 
the readings. It may be of some interest to give the 
actual method employed for effecting these measurements, 
and the following is a brief description: A known low- 
frequency (50 cycles per second) alternating pressure of 
about 2 volts R.M.S. value was applied to the ends of a 
resistance of, roughly, 20 ohms, divided into ten equal 
parts, each tapping being connected to a terminal. The 
crystal under test was connected in series with the micro- 
ammeter hetween one end of the resistance and any de- 
sired one of the tappings, so 
that fractions of 1/10, 2/10, 
3/10, etc., of the total volt- 
age indicated by the volt- 
. meter could be applied to the 
crystal. The R.M.S. volt- 
age measured in each case 


was multiplied by y 2 to 
give the amplitude, a sine 
wave of voltage being em- 
ployed. The circuit arrange- 
ment is shown in Fig. 2. 
The condenser across the 
microammeter is included to 
by-pass the pulsating compo- 
nent of the rectified current. 

The dynamic characteristic curve of Fig..3 is more 
useful from the practical point of view than the static 
characteristic, because it shows us exactly what is taking 
place under the actual conditions of reception. It should 
first be noted that the curve is not nearly as stecp as the 
static characteristic curve of Fig. 1, ¢ g., for 1 volt (posi- 
tive) under static conditions the current is 470 micro- 
amperes, whereas for 1 volt amplitude under the dynamic 
conditions the mean rectified current is only 125 micro- 
amperes. This is, of course, chiefly due to the fact that 
we are getting half-wave icctification only, and that a 
small amount of negative current is allowed to pass 
during each negative half-wave of voltage. 


2VOLTS A.C. 


Fig. 2.—Circuit for obtaining 

the dynamic or A.C. character- 

istic of acrystal. The resistance 

of the potential divider must be 

low compared with that of the 
crystal. 


Conditions for Faithful Reproduction. 


By inspection of the curve we sec at once that for volt- 
ages of greater amplitude than about 0.8 volt the curve 
Is practically a straight line. This is an extremely im- 
portant property, and accounts for the well-known fact 
that a crystal gives very faithful reproduction of speech 
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and music under suitable conditions. It shows that for 
voltage amplitudes above 0.8 volt for this particular 
crystal the change of mean rectified current will te 
directly proportional to the change of amplitude of the 
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Fig. 3.—Dynamic characteristic curve of the Perikon detector. 
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applied alternating voltage, and therefore in- receivm; 
wireless telephony the rectified current in the telephones 
will vary in exact accordance with the variation of ampit 
tude of the modulated carrier wave, provided, of cours, 
that the high-frequency voltage is not modulated to values 
below 0.8 volt The curve of Fig. 4 has been derived 
from the dynamic characteristic, and serves to show ver 
clearly that linear rectification is obtained for signal am- 
plitudes which do not fall below 0.8 volt. It shows that 
for amplitudes above 0.8 volt the ratio of the change ct 
mean rectified current to the change of the amplitude of 
the high-frequency oscillations is a constant, this being 
the condition for distortionless rectification where th 
usual modulated carrier wave system is employed. 

For ordinary broadcasting transmissions the modulation 
employed is never greater than about 20 per cent. for the 
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MICROAMPERES PER VOLT 


ALTERNATING VOLTAGE - AMPLITUDE 
Fig. 4.—Curve showing slope of Perikon dynamic characteristi 
in microamperes per volt for various applied voltages. 


loudest sounds transmitted, that is to say, the amplitude 
of the carrier wave never varies more than 20 per ctl 
above or below its normal or unmodulated value. 
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means that, for the particular Perikon crystal we are 
considering, the normal amplitude of the high-frequency 
voltage applied across the crystal should be at least 1 
volt, so that for the highest degree of modulation the 
amplitude will never fall below 0.8 volt, and, so far as 
the crystal itself is concerned, no distortion will be intro- 
duced. These conditions are quite easily obtained when 
the receiver is situated within a few miles of the broad- 
casting station, but when located at a considerable dis- 
tance from the station it is impossible to operate over the 
straight portion of the dynamic characteristic unless one 
or more stages of high-frequency amplification are em- 
ployed to bring the signals up to the requisite strength 
before rectification. But, cven if the signals are too 
weak to operate the crystal over the linear part of the 
characteristic, the distortion produced will not be 
excessive if the percentage modulation is small. 


The Most Suitable Telephone Impedance. 


It can be shown thet for almost any piece of apparatus 
which gives out electrical energy: the greatest output is 
obtained when the resistance of the load is of the same 
order as the internal resistance of the apparatus itself, 
provided the inductive effects are not large compared with 
the resistance. Thus the telephone to be used in con- 
junction with a crystal should have a resistance of the 
same order as the crystal resistance measured with 
current flowing in the positive direction. 

As a telephone depends for its operation on its electro- 


magnetic properties, it possesses considerable inductance, . 


and the impedance at, say, 800 cycles may be three or 
four times as great as its resistance, and for this reason 
it is difficult to give any hard-and-fast rules as to the 


correct resistance which the telephones should possess. 
l 

L C 
Ry 
(a) (b) 


Fig. 5.—T uned circuit (a) with high resistance R connected across 
it, and (b) the equivalent circuit as far as damping is concerned. 


The telephone resistance itself plays no part in the actual 
conversion of the electrical energy into mechanical vibra- 
tion of the diaphragms, but it serves a useful purpose in 
reducing the time constant and preventing violent elec- 
trical resonance at certain frequencies. 

It is a fairly safe rule to employ telephones of about 
the same ohmic resistance as that of the crystal. It will 
be seen from the static curve of Fig. r that the effective 
resistance of the crystal begins to increase very rapidly 
as the applied pressure is reduced below about 0.2 volt, 
and therefore for listening to very weak signals higher 
resistance telephones should be employed. For the 


Perikon crystal 2,oc0-ohm telephones are suitable for. 


strong signals if loudness is required, whereas 4,000-ohm 
or even 8,000-ohm telephones would be much more sensi- 
tive to weak signals. 

The telephones in series with the crystal will, of course, 
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reduce the mean rectified current obtained as compared 
with the values given by the curve of Fig. 3, the ratio of 
currents being roughly in the proportion of the telephone 
impedance to the total impedance of the combination. 


Crystal Loading of Tuned Circuits. 


If a resistance of R ohms is connected across a tuned 
circuit, as shown in Fig. 5 (a), it will have a damping 
effect on the tuned circuit; that is to say, it will partly 
destroy the sharpness of tuning and lower the available 


= (a) => (b) 


Fig. 6.—Methods of reducing damping and improving selectivity . 
in crystal receiving circuits. 


resonant voltage across the circuit. We saw in a previous 
section that the greatest ‘sharpness of tuning and the 
maximum value of the resonant voltage were obtained in 
circuits which possessed a minimum of series resistance 
and therefore dissipated the smallest amount of energy. 
When a high resistance, R, is connected across a tuned 
circuit energy is expended in this resistance, and there- 
‘fore it has exactly the same effect on the tuned circuit as 
a certain resistance, R,, would have when connected in 
series as shown in Fig. 5(d). ‘The value of this equi- 
valent series resistance depends not only upon the value 
ot R, but also upon the capacity of the tuning condenser 
and the frequency of the oscillations. The equivalent 
series resistance R, may be defined as that resistance 
which would absorb the same power as the parallel resist- 
ance R. Thus if E is the voltage across the circuit and 
I the current we have: 


š pS 
[R= R? 
ai. 2 I 
from which it can be shown that R, = ——— ohms 
w C'R 
(approx), where w = 27 x frequency, and C is the 


capacity of the condenser in farads. 

The effective resistance of the crystal is obviously a 
complicated quantity, as it is varying all the time as the 
current changes ; but, assuming the crystal and telephones 
to have an effective resistance of 10,000 ohms and the 
tuning condenser to have a capacity of 0.0003 mfd., we 
find that the equivalent serics resistance of the combination 
at 377 metres is 44.4 ohms. If the high-frequency resist- 
ance of the tuned circuit itself is, say, 11.1 ohms, the 
addition of the telephone and crystal will bring the signal 
voltage down to one-fifth of that obtainable without the 
shunt circuit. This example is given to show how serious 
the damping cffects of the crystal circuit are, and the 
reader will realise at once that it would be futile to design 
a low-loss coil and then to shunt it with a crystal and 
telephones. 

It will be found that the damping effects can be eli- 
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minated to a large extent by connecting the crystal circuit 
across part only of the tuning coil, as shown in Fig. 6 (a). 
The best fraction of the coil to be tapped. depends entirely 
on the type of crystal in use, the lower the resistance of 
the crystal-telephone cirtuit the fewer will be the number 
of turns required between the tapping pomts. For 
quantitative measurements made in this respect the reader 


A much longer flex 
extension lead than 
shown here can be 
used to operate the 
resistance, 


HEN listening to broadcasting, it very seldom 
happens that the set is placed so near the arm- 
chair by the fire that it can be controlled with- 

out having to get up and cross the room, so that most 
people find that, whatever type of set they are using, it 
would be very convenient to have some means of switch- 
ing the set off and on from whatever point in the room 
they may happen to be. The little accessory which is 
illustrated here is very convenient in such circumstances, 
and it is surprising how many people who are in a posi- 
tion to devise something of the kind for theniselves do 
not seem to have taken up the idea, but still jump up 
to switch the set on or off as required. 


Simple Construction. 


The construction, of course, is very simple. It con- 
sists merely of a filament resistance mounted conveni- 
ently in a small box with a length of electric light flex 
which goes across the room to the set. Here a small 
strip of ebonite carrying two sockets is screwed to the 
side of the set or to any other convenient position, and 
one socket is connected to one terminal of the I.T. accu- 
mulator, and the other socket to one of the L.T. ter- 
minals of the set. The other terminal of the battery 
goes direct to the second L.T. terminal of the set, so that 
when the plugs are fitted into the sockets the filament 
resistance at the end of the lead is in series with the 
battery supplying the filament current to the valves. 
When all the resistance of the separate unit is cut out, 
f.e., when it is fully on, the ordinary filament controls 
on the set should be adjusted, and the separate unit, 
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is referred to two articles by W. H. F. Griffiths in 7h: 


Wireless World, February 17th and 24th, 1926. 
Naturally, the damping effects of a crystal will reduce 
the selectivity as well as the signal strength, and the usual 
method employed to improve the selectivity is to connect 
the crystal circuit to a separate tuned circuit loosely 
coupled to the aerial tuning inductance, one of the best 
arrangements bemg that shown in Fig. 6 (b). 


REMOTE 


FILAMENT CONTROL 


A Useful Device for the Broadcast Listener. 


which can be put on the arm of the arm- 
chair,-now provides a means of shutting 
off the accumulator at will. Of course, 
any ordinary switch would serve this pur- 
pose, but the use of a filament resistance 
has two distinct advantages. First of 
all, with some types of valves it 1s better 
not to click the battery current on and of 
suddenly, but instead to raise the tempera- 
ture of the filaments gradually, and this 
can be done by means of this filament re- 
sistance. Again, as letters to the Press 
have so clearly indicated recently, all 
the programme items do not please everybody al! 
the time, and conversation in the room will often 
be regarded as preferable to certain items. Under 
these circumstances the filament resistance can le 
turned down until the broadcast item is so faint as not 
Of course, this will 
impair the quality of the reproduction, but then if it is 
not desired to listen to the item the quality does not 
matter, whilst the fact that broadcasting can still just be 
heard prevents the possibility of missing the next item 
which may be thought good enough to listen to. With 
an ordinary switch it may often happen that the first 
part of something good is missed because the previous 
item has been switched off. 


A method of attaching the sockets to the set. 


In using a little device of this sort the leads from the 
set to the unit cannot be extended indefinitely, as other- 
wise the voltage drop will be considerable ; but it is safe 
to assume that across the average room, using electric 
light flex, this trouble will not be encountered, except. 
perhaps, with two-volt valves and a two-volt accumulator. 
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Al Ti mma MUGUES AGENAR 


The Editor does not hold himself responsible for the opinions of his correspondents. 


ROADCASTING TO THE COLONIES. 


"Bir »—One is led to wonder if the B.B.C. can be induced to 
konsider the short-wave broadcasting of their programmes? 
In tropical countries it is quite out of the question to get, 
with any enjoyment, the broadcasting on the waves about 300 
hetres, because of the terrific atmospherics. (In the winter 
gonths it is quite possible to hear the Home stations at night 
ime .) 


Brength worth worrying about even in our worst season for 
em, viz., March, April, and May. Commercial stations on 
Pese short wa velengths come in st extraordinary strengths 
; a few as two valves. Such stations are 6XTI, PCLL, ANE, 
is 
Assuming a ‘‘speech ” strength of less than half any of the 
mbove, two valves would give enjoyable telephone strength in 
My country within seven or eight thousand miles of London. 
i There must be thousands of people living in such a radius 
pho would very willingly pay ten times the British licence fee 
early for the privilege of getting the Home concerts aud new: 
4 he cost of a set's upkeep, plus the voluntary licence fee, 
fould be a very small part of what some people in the tropics 
mend yearly on gramophone records.) 
$ The set tor general sale would need to be simple in its 
Bdjustments, with, it is suggested, a slow variation of ien 
letres either side of the modulation. It could be calibrated 
god be independent of any aerial effects on tuning were ine 
prial coupling to the grid coil made viu a very small con- 
enser. 
It would have to be suitable for 0.06 valves and dry bat- 
teries for obvious reasons. 
: This letter is addressed to you in order that your readers 
abroad may write the B.B.C. and indicate their willingness to 
contribute towards the cost of the short-wave broadcast should 
‘the company feel disposed to undertake it. 

May I therefore urge those of vour readers who are in- 
terested to endeavour to interest others and let the B.B.C. 
have a few thousand letters to enable them to consider the 
idea seriously ? 

The initial cost of the two-valve set would be about £25. 

t The necessary dry batteries can be obtained in almost any 
tropical country nowadays. G. E. HUGHES. 
po Colony. 


9 


NTERFERENCE AND “SUB-HARMONICS.” 


Sir,—The letter of your correspondent, Mr. J. I. Reeves, 
În your issue of April 14th, refers to so-called ‘‘ sub-harmonics.”’ 
He appears to have overlooked the fact that the reception he 
describes may be explained if the local oscillation yenerates 
ı second harmonic, as it invariably does (the ‘ Tropadyne ’’), 
and if the frame tuned to 360 metres or so picks up a 189. 
tre transmission. Thus the discrimination between 360 
etres and | 180 metres is due entirely to the tuning characteris- 
= of the ‘frame. 
think it must be fairly clear that when a valve is 
Buting steadily—excluding the initial transient state—the 
amplitudes of successive oscillations must be equal, and there- 
fore so-called ‘* sub-harmonics ’? cannot exist. Any heterodyn- 


p On waves below 100 metres atmospherics never reach any 
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É Cozresponden:e sxould be addressed to the Editor, “The Wireless World *' Dorse: Honss, Tudor Street, E.C.4, ani mast be accompanied by the writer’s name and address. 


ing is therefore due to harmonics of the receiver when the 

receiver is tuned to double the wavelength of the transmission. 
That this is the true explanation is confirmed by the fact 

that the strength of reception on double the wavelength is 

increased when the reaction coupling is tightened while recep- 

tion of the fundamental is strongest when the receiver is just 

oscillating. F. AUGHTIE, B.Sc. (6AT). 
Dudley, Worcs. 


AN INTERESTING VALVE FAILURE. 


Sir,—With reference to the article by “ E.M.” in The 
Wireless World for April 21st on the above subject, I would 
like to point out that this is by no means a unique instance. 
As is admitted, the valve was badly over-run—dissipating 
120 watts instead of 50. With this treatment the total col- 
lapse of the valve is just what one woald expect. 

What happened was ssibly this—through over-running 
the temperature of the plate (which was’ pro ably of nickel) 
became so intense that it fused. The hot fused metal, pro- 
pelled by the electrons from the filament, then shot on to the 
bulb, and thereby caused the glass to become soft. ‘The 
vacuum in the valve then sucked the glass inwards at that 
particular spot. A hole was the result, then naturally air 
rushed in and burnt the filament out. F. A GOULDING. 

Stoke Newington. 


-o 


IMPORTANCE OF HEADPHONE INSULATION. 


Sir,—In consequence of the increasing use of eliminators 
operating from the electric lighting circuit in place of high. 
tension dry batteries, I should like to suggest the desirability 
of your calling attention in your paper to the eS aes, of 
good insulation on headphones should headphones be used in 
association with an eliminator. 

I recently came across the case of a person who suffered a 
very severe nervous shock by reason of the fact that there 
was a low insulation between the coils on the head receiver 
and the metal headband. 

Of course an unpleasant shock might equally have occurred 
had there been a high-tension battery of 100 volts or over used, 
but as an eliminator on a 200-volt circuit was used you 
can imagine that the effect was very unpleasant, and had the 
person had a weak heart the results might have been very 
serious. 

I am aware that where eliminators are used it is generally 
in association with a loud-speaker; at the same time, in the 
interests of the wireless trade, it is necessary that attention 
should be called to the importance of good insulation of the 
headphones. M. H. GOLDSTONE. 


M. LÉON DELOY ON AMATEUR SHORT-WAVE 
DEVELOPMENT. 


Sir, —I am just back home from a journey abroad, and one 
of the first articles I happen to read in back issues of The Wire- 
less World is that entitled “The Amateur’s Part in Short-Wave 
Development on paze 216 of the issue of February 10th last. 
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As you probably remember, I have reasons to be very keenly 
interested in the matter, and that is why I am writing the 
present letter, which I hope will receive the hospitality of your 
columns. 

The article above referred to contains a letter signed by 
Senatore G. Marconi, and that of an answer to that letter signed 
by Mr. L. B. Turner. 

in his letter Mr. Marconi claims that he and his engineers 
knew much about the possibilities of short waves long before 
the amateurs did, and he quotes different abstracts from papers 
and articles describing experiments on short waves which date 
back to 1916. 

In his reply Mr. Turner remarks that all the experiments 
referred to by Mr. Marconi were experiments on short waves 
directional short range (less than 100 miles) communication 
which in no way disclosed the remarkable long range (world 
wide) non-directional possibilities of communication which make 
the immense value of short waves, except his paper before the 
Royal Society of Arts, published on July 25th, 1924, but, as 
Mr. Turner remarks, ‘‘ the world did not await Mr. Marconi’s 
Society of Arts paper to appreciate the astonishing qualities of 
short waves for long ranges.’’ Mr. Turner then gives a list 
-of some articles published in The Wireless World referring to 
long distance short-wave communications dating from April 
23rd, 1924, to July 30th of the same year. 

That list, although very impressive, might have been much 
more so if it had gone back all the way to November, 1923, 
when I had the good fortune of establishing the very first 
long distance short-wave communication, the results of which 
were published. 

Let me quote part of your own Editorial published in the 
issue of December 19th, 1923, of 7'he Wirelcsa World, and en- 
titled ‘‘ Another Wireless Milestone.” 

“ Whatever strides are being made in the commercial de- 
velopment of wireless, it is quite evident that the amateur has 
no intention of being left behind. Events which have trans- 
pired during the past week are of such outstanding importance 
that they must be described as a milestone in the history of 
wireless, and they serve once more to emphasise the importance 
of the work of the experimenter. . 

“ At the time of going to press with the last issue, a report 
reached us that Mr. Léon Deloy (French 8AB}, whose station 
is located at Nice, had been in regular telegraphic communica- 
tion on successive nights with two American amateur stations, 
1MO, operated by Mr. F. H. Schnell, Traffic Manager of the 
American Radio Relay League, and 1XAM, operated by John 
Reinartz. | 

‘One naturally hesitates to give publication to reports of 
such a startling nature without confirmation, and, accordingly, 
rather than announce this information in the last issue, it was 
decided to communicate with Mr. Deloy for confirmation. Mr. 
Deloy’s reply indicates that there is no doubt about the truth 
of the report. His signals have been heard by 1MO readable 
twenty feet from the ’phones, and have operated a loud-speaker 
at IXAM. i 

“Next, after Mr. Deloy’s achievement comes a report from 
Mr. J. A. Partridge., of Merton, London, in reference to two- 
way morse working with 1MO, this time with Mr. K. B. Warner, 
secretary of the A.R.R.L., on the key. Mr. Partridge’s station 
(2KF) first got into touch with 1MO with the assistance of 
8AB on the morning of December 8th.” 

In short, the story of the communication referred to in vour 
Editorial was as follows: As far back as the spring of 1923 I 
had made some experiments on waves of the order of 100 metres 
and below. Having obtained exceedingly encouraging results, 
I felt convinced that such waves could render immense and 
unsuspected service in long distance work. I was away from 
my station all the summer, and could resume my experiments 
only late in October of the same year. At that time I hastily 
rebuilt my station for 100 metres’ work and I made a series of 
tests with G 20D. These tests gave results that strongly sup- 
ported my most optimistic views. Consequently I arranged tests 
with IMO, and they were an immediate success. On the first 
nicht (November 25th-26th, 1923) my signals were reported by 
IMO as very steady and extremely strong. The report for 
the second night was the same, and two messages were received 
at the first sending. On the night of November 27th-28th 
IMO and INAM had brought their waves down to 100 metres 
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and two-way transatlantic communication was established a:i 
maintained with them with the greatest ease. 

I have every reason to believe these tests were the first o 
their kind, and that it is from their publication that the wi. 
learnt the immense velue of short waves: the incredibly fas 
development of these waves from that date. seems the tes 
proof of it. 

Now I wonld like to point out that I have the greatest resis: 
and admiration for Mr. Marconi and his work. I consider ti 
not only as a genius, but as one of the greatest benefactors c 
humanity. But Mr. Marconi is not only that, he is als: 3 
business man, and I believe it is the business man who msm! 
the letter which I summed up in my first lines, and which mi. 
lead people to think Mr. Marconi meant that he was ihe hr 
to disclose to the world the possibilities of short waves m ke: 
distance communication. 

That Mr. Marconi knew very much about short waves bere 
I did is an affirmation which I ill certainly not contradic: 
The contrary would have greatly surprised me, as I have n 
the least intention of comparing my small abilities with iis 
nor my small research facilities with the wonderful and week 
wide organisation at his disposal, but it can be easily under 
stood that from a business point of view Mr. Marconi had gu 
reasons to keep his knowledge to himself until the pro 
time. 

I, on the contrary, as all amateurs, always made it a pen 
to give out immediately to the world any little result that mt 
be of use to others. Naturally such a ‘‘ milestone,” to use ru 
own word, as the result of my experiments of November. 1923. 
was immediately published, and the news spread around th 
world like a flash of lightning for the greater and immediate 
benefit of all ‘‘ users ° of wireless. It is very probable th: 
such publication was unpleasant to several business interes: 
for reasons that can be easily understood; if so I am sorry fa 
it, but it just could not be helped. 

As for Mr. Marconi, if these lines reach his eyes I am or 
vinced he will understand my point; at the time of his eant 
experiments he was also an amateur, and he knows what 'l+ 
amateur spirit is; if he was in my place he would surely deteai 
the cause of the amateur as I do. 

And now I must apologise for this long letter and for talbis: 
so much about my own work. In doing so I am trying t 
defend the cause of the whole amateur brotherhood much mrte 
than to remind readers of whatever little useful work it mt 
have been my lot to accomplish. The amateur is too often cot- 
sidered as useless or even harmful by people who think so ji?! 
because they don’t know what he has done. None of us shen! 
neglect an opportunity to publiely state the facts and br»: 
back to light those which might otherwise be eclipsed. 


Nice. LEON DELOY. F8AB. 


LOW LOSS COIL TESTS. 


Sir,—My attention has been called by the Radio Press. Lid. 
to an article written to them by my son C. S. Endersby 3 
February last and published in the Wirelcas Weekly regard? 
various tests of low loss coils. In the interests of both yor 
readers and theirs, I feel obliged to give you the facts. 

My son has for a long time been experimenting in low leS 
coils for the purpose of improving results on DX work, and b 
constructed and tested coils with various gauges of wire wound 
in various ways with excellent results. l 

Reading your article on test results of various coils, whi? 
in some cases correspond with his own figures, he conceived ti? 
idea of sending your figures to the Wirelees Weekly with the 
object of obtaining their criticisms of same, and very Wry 
fully stating that they were his own results. 

He had no idea that his letter would be published, other 
he assures me that he would not have written in the manie 
stated. 

Personally, I regret that he should have allowed his enthus! 
asm to have exceeded his veracity in the matter (he is 17 1e” 
of age), and shall be glad if you will publish this Jette " 
order to correct any wrong impression given to the readers “ 
the Wireless Weekly or The Wireless World, 

Wandsworth, S.W.18. S. J. ENDERSBY. 
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AMATEUR TRANSMITTERS. 


Sir, —May I ask on what authority Mr. E. C. Chidwick, in 
writing re Mr. ©. W. Railton’s letter on the subject of amateur 
transmitters, refers to that gentleman’s receiver as unselective ? 
The receiver in question employs the most selective combina- 
tion of balanced H.F. and wave trap, and is inferior only to 
a properly neutrodyned circuit with three stages of H.F. or to 
a good superheterodyne. 

With regard to Mr. Chidwick’s remark that amateur trans- 
mitters are at liberty to transmit during broadcast hours, does 
he really imagine he is at liberty to transmit on the broadcaat 
wavelengths whenever he chooses. He will be wise not to 
attempt the experiment. 

It is quite reasonable that genuine experimenters should 

have every facility possible, Lut the broadcast band is em- 
phatically not the band for this purpose, and very few of the 
genuine experimenters now use it at all. 
_Unfortunately many of the amateurs who hold transmitting 
licences have no real qualifications, and are merely dabblers 
who have neither the ability nor the means to carry out anything 
in the nature of scientific experimental work of anv ‘value. 
They are simply out to amuse themselves with the latest toy 
available 

Experimenters’ licences are intended to encourage research 
work, and a rew holders of these licences have more than justi- 
fied their right io hold them, and when they have been able to 
show their ability have frequently been granted much greater 
facilities. i 

It is certainly time that a thorough comb-out be made amongst 
the transmitters, and the “ rabbits,” who cause a great deal of 
Jamming without the remotest chance of adding anything to 
scientific knowledge, be suppressed. i 


Alderley Edge. W. S. WILLIAMSON. 


Sir, —In view of the correspondence which has recently 
appeared ‘in your columns as well as these of the London and 
provincial lay Press, may I appeal to amateurs, especially in 
the West of England, to cease polluting the ether with gramo- 
phone records. Our licences are granted to us for experimental 
Purposes, and by no stretch of imagination can the appalling 
noise to which I refer, be called “experimenting.” It is, of 
course, impossible to mention particular stations, but there are 
4 good many within 50 miles of Salisbury, and others further 
away ean be heard. Comments are constantly being made upon 
it, and, unfortunately, we all get classed alike. It is alienating 
all public sympathy, and not doing any good otherwise. Some 
of the piano noise (I cannot call it music) is bad enough, but 
worn out records are infinitely worse. It is a pity some of the 
lransmitters cannot hear their own transmissions. 

Salisbury. W. ISON, 

R.S.G.B. (T. & R.), G2FB. 


Sir,—I fear that Mr. Railton’s proposal further to tighten the 
already severe restrictions upon amateur transmission generally 
would, if carried into effect, merely inconvenience the serious 
Worker who respects all regulations, while not in the least 
abating the nuisance caused by irresponsible and unqualified 
perxons who already flout every regulation in existence. 

Would not the problem be better dealt with by instituting a 
More searching aud consistent enquiry into the qualifications 
and aims of the applicant for a transmitting licence before 
the brantiny of authority to transmit in the first place? 

At present there seems to be no definite examination in force, 
and the obtaining of such authority appears to be merely a 
matter of time and a sufficient number of repetitions of one’s 
original application, and the result of this system has proved 
to be the blocking and hindering of applications by many 
Sertous workers (in several cases distinguished scientists have 
sultered in this way) without ensuring in any way that authority 
to transmit shall not pass into incapable hands. I believe that 
the majority of serious experimenters would welcome some con- 
Stent system whereby theywould gain an opportunity definitely 
“id promptly to establish their claims to transmitting authority, 
and the abuse of the facilities by persons who create a nuisance 
N hoth listeners and experimenters alike be definitely prevented. 
t would be interesting to hear the views of other experimenters 
cu the matter, 
me Haat to me to be a matter for great regret that the cor- 

Dondence in this matter should have assumed a somewhat 
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acrimonious character on both sides, for this can only lead to 
such hasty expressions as those included in Mr. Williams’ refer- 
euce to Mr. Maurice Child, which are perhaps a little unfor- 
tunate in their application to a gentleman who is, I believe, 


-acknowledged to be one of the foremost technical authorities in 


the Radio Society of Great Britain and a pioneer in the science 
of wireless telegraphy. L. H. CARDER. 


Kingstown, I.F.S. 
` 


Sir, —If the broadcast man would approach the offending 
transmitter, I think he would find in ninety-nine cases out of a 
hundred that he would meet with great courtesy and his trouble 
would soon be put right. i 

A man who buys a car and does not trouble to master the 
mechanism usually finds himself, sooner or later, 10 miles from 
anywhere, stranded, and very likely the defect could be cleared 
in two minutes, tf he only knew how! My advice to every 
B.C.L. is : Learn a little about your receiver ; you will then save 
paper and ink and a great deal of hot air. 


Margate. ARTHUR 0O. MILNE (2M]). 


Sir, —In reply to Mr. Burstow, the wavelengths of the 
amateurs first referred to are 359 and 390 metres. but there 
are about ten others who work between 315 to 430 metres. 
Unselectivity is not the trouble; it is the heterodyning, as Mr. 
Fildes, who is 60 miles away, points out. 

Surely Mr. Burstow would not call a superheterodyne unselec- 
tive because it could not separate two stations heterodyning each 
other. 

It is rather significant that most of the letters supporting 
the amateur have come from London, where they have no idea 
of the conditions round Manchester. 

Of course, it is only fair to say that there are several who 
do some useful work, but I have never heard them on the 
broadcast band transmitting vile gramophone records. 

Withington, Manchester, G. N. WRIGHT. 


Sir, —As my name is mentioned by Mr. T. Burstow in the 
correspondence columns this week, may I say a few final words 
in reply. . 

My second letter, published in the issue dated April 14th, 
makes clear the exact meaning of my carlier statement that 
many amateur transinitters in South Lancashire and Cheshire 
work on wavelengths between Z00 and 500 metres. If my 
receiving set were so incredibly unselective that low-power trans- 
mitters from 40 to 70 miles distant. working between 150 and 
200 metres, interfered with reception of broadcasting on 300 
to 500 metres, I would make a bonfire of it promptly. 

Judging from the addresses of the various letters published, 
the differences of optmon on this question are due to the fact 
that in the south-eastern part of England practically all the 
transmitting amateurs work on wavelengths below 200 metres, 
and some of those who reside in that district refuse to believe 
that a very different state of affairs can exist in other parts. 

I do not try to discredit the statements of those who have 
written from the neighbourhood of London when they say that 
hardly any experimental transmissions can be heard above 200 
metres, but accept them as true so far as that part of the 
country is concerned, and I fail to see why there should be 
a refusal to accept the statements of Mr. Railton, Mr. Arthur F. 
Wilhams, myself, and others, when speaking of what we know, 
not what we surmise. One might imagine. from some of the 
letters published, that the writers have an idea that residents 
in the North of England know hardly anything about wireless 
reception, and nothing at all about selectivity. It would be 
just about as sensible to suggest. in return, that the reason why 
those in the south hardly ever hear any experimental trans- 
missions between 300 and 500 metres is because their receiving 
sets are so feeble that they cannot hear a low-power transmission 
if it is more than a mile or two distant, and that this has 
deluded them into believing that there cannot be any. 

May I say, in conclusion, that I have the greatest admiration 
for the genuine experimental transmitter, and would be the 
last person to snggest that his valuable work should be further 
hampered by restrictions, but it is because I believe that the 
200 to 500 metre gramophone fiends are likely to harm the 
genuine experimenter that I have ‘ chipped in” on this con- 
troversy. J. H. S. FILDES. 

Llandudno Junction, S.0., North Wales. 
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The following abstracts are prepared, with the permission of the Controller of H.M. Stationery Office, from 
Specifications obtainable at the Patent Office, 25, Southampton Buildings, London, W.C.2, price 1j- each. 


Improvements in Receivers Employing 
the Heterodyne Principle. 
(No. 284,816.) 
Convention date (United States): May 

27th, 1924. . 

The Marconi’s Wireless Telgraph Co., 
Ltd., describe in the above British 
patent specification a receiver employing 
the heterodyne principle, in which the 
fundamental frequency of the incoming 
wave (which may, if desired, be ampli- 
fied) is heterodyned with local oscilla- 
tions, the same oscillatory circuit serving 
both for controlling the dreauency of the 
local oscillations and for coupling the in- 
coming oscillations to the grid of the 
valve generating the local oscillations. The 
drawing shows’a schematic diagram of 
a radio receiving system of the autodyne 
type, in which so-called full frequency 
is employed for producing the desired 
beat oscillations: 

The loop antenna 1 is tuned to the 
incoming signal oscillations by means of 
the variable tuning condenser 2. Assume 
these oscillations to be at a frequency of, 
say, 600 kilocycles. 
appear in the plate circuit of the radio 
frequency amplifier tube 3 greatly 
amplified, and are then impressed on the 
grid of the combined oscillating and de- 
tecting tube 5. The variable condenser 
6 is so adjusted as to cause the tube 5 
to generate oscillations at, say, a fre- 
quency of 560 kilocycles, which is very 
close to the 600 kilocycle signal oscilla- 
tions, 

Ilowever, owing to the fact that the 
grid and filament of tube 5 are connected 
across inductance 4, the voltage across 
these two elements will be the same as 
the voltage across inductance 4, 

Therefore, even if the plate filament 
circuit of tube 3 is made resonant to the 
incoming signal, oscillations by means of 
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These oscillatiens—. 


the condenser 6, the grid element of the 
tube 5 will not be robbed of the voltage 
swings of the signal oscillations in the 
plate filament-circuit of tube 3 with the 
result that the detection of the signal 
oscillations is not interfered with by the 
tuned coupling between the tubes 3 and 


Oscillating currents of a beag fre- 
quency of 40 kilocycles will pass 
through the secondary winding of trans- 
former 7, the high-frequency current 
oscillations in the plate filament circuit 
of tube 5 being shunted away from the 
primary winding of transformer 7 by 
condenser 8. The tube 9 amplifies the 
beat frequency oscillation of 40 kilocycles, 
the amplified oscillations being impressed 
on the grid-filament circuit of the 
detector tube 10. 

The plate-filament circuit of the detec- 
tor tube 10 is then traversed by audio- 
frequency currents which in turn are 


. sufficiently amplified by audio-frequency 


amplifying tubes 12 and 13, 

The sound reproductive device 11 being 
connected in the plate filament circuit of 
audio-frequency amplifying tube 13 will 
consequently be responsive to the audio- 
frequency currents therein. 

ooo 


Multilayer Coils. 
(No. 243,440.) 


Application date: August 27th, 1924. 

the above patent awarded to J. W. 
Combe describes an inductance coil con- 
sisting of a plurality of helical layers, all 
progressing in the same direction, in 
which, at the end of each layer, the wire 
is twisted round a pin at the edge there- 
of, traversed across the layer, and twisted 
round a second pin at the other edge, 
the pins being subsequently removed. 

A coil complete with plug and socket, 


Heterodyne receiver circuit. (No. 234,816.) 
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but with part of the covering removed, 
is shown at (a) in the diagram, togethe 
with a coil (b) in the process of winding. 

The coil former 1 is moanted on ə 
mandril 2 adapted to receive removali 
pins 3. 
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(b) 
Multilayer coil construction. (No. 243,4.) 

The wire is wound in concentric lay" 
4, each of which is a helix having sprs 
between consecutive turns. 

Each layer is locked and completed + 
eaciz.end by twisting the wire round tł. 
pins 3. Between consecutive layers !$ + 
traverse. 5 of the wire passing from ce? 
pin to the other, and the layers a" 
separated by strips 6 of paper. 

The pins "re then removed and tir 
coil taken off=the mandril, bound with 
tape 7 and mounted with a plug ai 
socket. x 
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_ An Efficient Portable Receiver. 


w sh to construct an efficient portable re- 
ceiver employing three valves. \My 
main desire is adequate loud-speaker 
signals, using a frame aerial, from 
both Daventry and the local station, 
a both of which are near. At the same 
= time, I should like to be able to re- 
= cerre other stations on the telephones. 


es P dek 
Under the circumstances, we think that 
yey far the best arrangement for you to 


dopt is a regenerative detector and two 
iminsformer-coupled low-frequency stages, 
n. accordance with the circuit given in 
jg. 1. In order that we may bring in 
distant stations it is essential that a 
age reaction be incorporated which 
toes really give smooth control and 
ÅT 
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enable the receiver to glide almost imper- 
eptibly rather than to * flop ” in and out 
ot oscillation, as is characteristic of the 
Er oeng coil method. From all points 
“ef view moving coils are undesirable in 
à portable set. It is not an easy matter 
to apply reaction to a frame aerial using 
fs pore conyentional method, but there 
ps- ortunately one method which will 
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oe i Fig. 1.—Portable receiver with tunea anode control of reaction. 
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bring about very smooth reaction in con- 
junction with a frame aerial, without 
necessitating that any coil be coupled 
magnetically to the frame aerial, or that 
the tuning of the frame be upset in any 
way. This is the method known as tuned 
plate regeneration which was in almost 
universal use ın American 
receivers prior to the advent of the 
‘‘ superhet,” and achieved its popularity 
owing to the smooth control it gave over 
reaction, and also because, unlike the 
various systems of magnetic control, 
alteration of the reaction control calls for 
no readjustment of the tuning control, 
the reaction adjustment having little or 
no effect on tuning. This system of 
reaction is one which deserves to be more 
popular than it is among amateurs in this 
country. and is specially suitable for port- 


H.T. + 
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able receivers. It will be found that 
when the plate of the detector valve is 
tuned to the same wavelength as the 
frame, oscillation will occur, and a very 
smooth reaction control can be obtained 
by rotating the variometer. By means 
of the switching arrangements on the 
Variometer, and in conjunction with ihe 
loading coil on the frame aerial, it will 
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: Readers are invited to send in to the Injormation Department of re 
Wireless World ” questions relating to their technical difficulties. Every question should be accom 
> 4 a stamped addressed envelope for reply. No charge is made. À is 
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be found that the, receiver . reaches well- 


above the Daventry wavelength. ~The 
frame may well consist of about one 
dozen turns on a former two feet square, 
and may, if desired, be arranged to fit in. 
the lid of a suit case. The Daventry 
loading coil may consist of 200 turns of © 
No. 26 D.S.C. on a 3 inch diameter 
former, or may be a No. 200 plug-in coil. 
With regard to the variometer, this 
should be of a large type. 
frequency portion of the receiver is per-, 
fectly conventional, and needs no com- 
ment. It might be thought that in a 


portable receiver which is recessarily 


designed to operate from a frame aerial 
a stage of H.F. might have been useful. 
Unfortunately, owing to the low damp- 
ing of the frame aerial, if H.F. were 
included it would become necessary to use- 
the neutrodyne system, otherwise the 
receiver will oscillate uncontrollably. 

This will, however, limit us in the matter 

of wavelength, and it will thus not be 

possible to receive Daventry. In any 

case the employment of a stage of H.F. 

is not, as many people seem to think, a 

sine qua non in a portable receiver, and 

provided that we have a really smooth 

control over regeneration a very large 

number of stations can be received with 

the added advantage—of satisfied control 

and absolute stability. It should 

not be forgotten that the reaction vario- 

meter should in no case be Te in such 

a position that it is coupled magnetically 

with the frame, since the principle of re- 

action used does not depend on magnetic 

coupling. It depends on the fact that, 

when the plate circuit is tuned to the 

same wavelength as the frame circuit, 

energy is fed back through the inter- 

electrode capacity of the valve, and so 

causes a reaction effect, and when the 

plate circuit is completely in tune oscilla- 

tion occurs. 

oo0oo0o 


An Efficient Earth. 


I wish to instal an efficient buried earth 
plate in my garden. Can you indi- 
cate to me a suitable method which 
will be simple to instal and at the 
same time inexpensive? C. R. L. 

There are, of course, many methods 
adopted by amateurs, consisting in some 
cases of burying a mass of old wire 
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Readers’ Problems.— 

netting, an old biscuit tin, or a large 
metal plate, the earth wire being in each 
case soldered to the buried material. 
Probably, however, one of the best and 
cheapest methods of obtaining a really 
efficient buried earth system is to obtain 
a bucket and perforate it with a number 
of holes, fill it with coke, and bury it, 
having first soldered the earth lead in 
several places to the bucket. It shonld 
not be forgotten that the bucket should 
be thoroughly cleaned at those pvints 
where it is soldered to the earth wire. 
This applies particularly to aged and dis- 
carded household implements; probably, 
however, the purchase of a new bucket 
will be found well worth the expendi- 
ture, since they can be obtained very 
cheaply—far cheaper, in fact, than most 
of the earthing devices upon the market. 
‘The presence of the coke is for the pur- 
pose of attracting and holding moisture, 
but at the same time it is desirable, in 
very dry weather, occasionally to pour 
water over the spot where the earth is 


buried, 
0000 


Safety in a Thunderstorm. 


In view of the approach of the season of 
lightning and tempext, I desire to 
equip my wireless installation with 
the type of earthing switch calculated 
tu give the greatest factor of xafety 
to my hourc, and should value your 
suggestions on this matter. 1am told 
that the first essential is to have a 
switch outside the house. 


F. W.J. 


On the contrary, it will be found that 
a switch of any type is not likely to be of 
very great use in any arrangement de- 
signed for earthing the aerial in a manner 
most likely to give real safety in a light- 
ning storm. In brief, there are two 
things which it is required to do in order 
to obtain an adequate factor of safety in 
the event of the aerial being struck by 
lightning. In the first place we require 
to provide a straight path of good con- 
ductivity to the earth, this path to be as 
direct as possible. This path, together 
with its earth plate, should always be 
oulaide the house. In the second place, 
we wish to remove any semblance of a 
conductor between the aerial and the 
receiver, or in other words, to completely 
disconnect the receiver frorı the house. 
We should, when designing lightning 
safety systems, always bear in mind the 
fact that lightning will always take a 
direct path to. earth, even leaping across 
a considerable gap in the conductor in pre- 
ference to turning corners, and taking its 
passage to earth by a devious route, even 
if it be of the best possible conducting 
material. It is of little use, therefore, to 
provide any switches or spark gaps on the 
actual set itself, or mely to remove the 
aerial and earth wires from the receiver 
and connect them together. Similarly, it 
is of very little use to use an earthing 
switch indoors, where it would be neces- 
sary for the lightning to take a right- 
angled bend to get into the house to the 
switch, and another right-angled turn to 
get out again to the earth. In such cases 
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the lightning will merely flash over outside 
the house, and a switch in such a posi- 
tion is merely an ornament (7). A switch 
outside the house is, on the contrary, 
doing useful service, but is really cates 
unnecessary, since an automatic switch, 
1.2., & spark gap, will deal with the 
lightning equally as well, whilst not 
suffering from the defect of requiring that 
the window be opened and the switch be 
put at safety every night on closing 
down. It must not be thought that the 
actual spark gap will offer any appre- 
ciable barrier to the passage of lightning 
and is fully as ‘‘Safe’? as a closed 
switch. 

It is very necessary, however, that 
arrangements be made at the point where 
the lead-in tube enters the earth for dis- 
connecting the receiver entirely from the 
aerial. Many readers use a knife switch 
for this purpose. This is, of course, 
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quite useless, since when the knife switch 
is open it merely makes a gap of one inch 
or so in the lead to the receiver, which 
the lightning will have no difficulty in 
leaping. Other readers, equally optim- 
istic, provide a small fuse in this posi- 
tion, which it is intended that the light- 
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ning shall blow. There is no doubt, cf 
course, about the fuse blowing, but here - 
again a gap of only about one inch will 

made, which will not offer much 
barrier to the high voltage associated 
with lightning. It is necessary, there- 
fore, to break this circuit completely. 
providing a gap of several feet, rather 
than an inch or so, and this is very con- 
veniently done by making use of a plug 
and socket in accordance with the dia- 
gram in Fig. 2, a flexible wire connecting ` 
the plug to the aerial termimal of the 
receiver. This plug and socket need not 


- be mounted on the end of the lead-in 


tube as shown, but can very conveniently 
consist of an ordinary electric light wall 
plug and socket, or any other similar : 
device, mounted close up against the 
lead-in tube. With regard to the spark 
gap, it is essential thaf this be totally 
enclosed, ,otherwise the action of the 
atmosphere will ay render it oò- 
roded and dirty, and althongh this will - 
not reduce its efficiency as a lightning 
conductor it will, by providing a leakage 
path, considerably reduce signal strengtt. 
Fortunately, special enclosed spark gap. 
designed for mounting outdoors, can "e 
obtained from several reputable firns. 
such, for instance, as the G.E.C. 

It will be noted that a separate earth 
is used for the receiver. This is highly ; 
desirable if maximum safety is to be | 
attained. The earth terminal of the 
receiver should not be connected to the 
earth side of the spark gap, as obviously 
this will mean that- after crossing the 
spark gap the lightning will have tw. 
alternative paths, one direct to earth and 
one along to the receiver via this wire, 
and though in all probability it will take 
the former path it is as well to be on the 
safe side, and earth the receiver either 
to the water tap or to a separate buried 
earth, as indicated by the dotted lines in 
the diagram. The wire connecting be 
tween lead-in tube and spark gap, an 
spark gap and earth, should be as stout 
and direct as possible. It may be said 
that the arrangemen¥# indicated in the 
diagram is oue of the methods giving the 
greatest factor of safety in a storm, far 
better, in fact. than the usual arrange 
ment of switches and fuses adopted by 
many readers. Furthermore, even if it 
should have been inadvertently forgotten 
to remove the plug or if the receiver wer 
actually in use aha a sudden and unex: 
pected lightning flash struck the aerial. 
the chances of the lightning travelling 
along to the receiver in ference to 
taking the direct path to earth are really 
very remote. ` 
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Function of the Extra Grid in a Four- 
Electrode Valve. 


What is the mzin poron of the ezita 
grid in a four-electrode valve? 
D. 


The extra grid in a four-electrode valra 
is placed between the filament and the 
normal grid, and is usually connect 
direct to the H.T. + terminal, its perpe“ 
being to reduce the space charge, and 3° 
permit of the valve being operated with a 
comparatively low anode voltage. 
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IMPORTANCE OF BROADCASTING, | 


UR last issue of The Wireless World, dated May 
sth, was delayed in publication owing to the indus- 
trial crists from which this country has just emerged. 
In that issue we commented editorially on the position 


wireless apparatus were able to meet the increased de- 
mand for wireless receiving equipment, but there is little 
doubt that a very large number of people turned to wire-- 
less during those eventful days who hitherto had viewed © 
it as little more than a toy. 

We hope that this experience will have served to bring 


of broadcasting in this country in 
relation to the newspaper Press, 
and we emphasised the fact that 
sooner or later the present artificial 
regulations limiting the use of 
broadcasting for announcing news 
and reporting topical events must 
ultimately break down when the 
possibilities of broadcasting as a 
means of disseminating news be- 
came more widely realised by the 
public, and we urged that the daily 
Press should recognise now the 
importance of broadcasting as an 
auxiliary means of conveying news 
rather than vainly. endeavour to 
stave off the inevitable, fearing 
that ‘the extended use of broad- 
casting for this purpose would 
injure the interests of the Press. 
Little did we think, at the time 
that editorial was written, that 
within a day or two the signifi- 
cance of broadcasting would be 
made so evident, and its utility as 
a means of distributing essential 
news to the community made so 


unmistakably apparent. During the industrial crisis we 
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home to the public how important 
a service broadcasting really is, 
and that, with this apprectation 
firmly established, the Press of 
this country will adopt a more 
reasonable attitude towards the 
extension of facilities for the 
broadcasting of news, so that some 
arrangement satisfactory to both 
the Press and the broadcasting 
authorities may be made whereby, 
without encroaching unduly on the 
present privileges of the Press, 
broadcasting may be given the 
opportunity of fulfilling its func- 
tions adequately and providing 
general intelligence on topical 
matters with that promptness for 
which broadcasting is so eminently 
suited. 

We urge that the Wireless 
League and all associations con- 
cerned in the interests of the 
listener, as well as individuals 
who have influence, should work 
together to attain this object in 
the interests of the community. 


It would be truly regrettable if the lesson which we 


had the opportunity of realising that broadcasting, under 
certain circumstances, was not merely an auxiliary ser- 
vice or an adjunct to the Press, but might well become 
the sole means for the rapid distribution of information. 
At the time of writing no information is available to 
indicate to what extent the indispensability of wireless 
was recognised by the public, and how far the stocks of 
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have learned should be forgotten, and that broadcasting 
should continue to be fettered in the way which it has 
been in the past, because interests of one section of an 
industry might be adversely affected to a very limited 
extent through the extension of facilities to broadcasting. 
Nothing should be allowed to interfere with progress 
where such progress is of benefit to the community. 
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A commercial picture transmission service is now in operation 
belween the Marconi wireless stations on both sides of the 
Atlantic. The system .is reliable, and the pictures, either in 
the form of line drawings or photographs, have reached a high 
standard of perfection. 

The image for transmission is in the form of a transparency, 
and is traversed by a pencil of light falling upon a photo- 
electric cell. Varying currents from the cell control the wireless 
transmitter. At the recorder an inked stylus traverses the paper 
in synchrony with the analysis of the picture at the transmitter. 
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HE steady development which has been moving 
towards the setting up of a picture transmission 
service operating over immense distances has 
reached maturity during the past weeks. A commercial 
picture transmission service has been inaugurated by the 
Marconi Company, and pictures for transatlantic trans- 
mission are accepted at the offices of the company both 
in London and New York. It is interesting to observe 
that the first picture transmission service between Europe 
and America has been accomplished by wireless, and that 
it has been left to a wireless concern to create a system 
which marks a gain in the fight for supremacy between 
cable and wireless communication. 
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The degree of perfection reached 

by the system is shown in this 

line drawing and a letter in 

manuscript. The dots appear- 

ing on the white part of the 

paper are produced by atmo- 
spherics. 


Wireless _ 
World 


MAY 26th, 1026. 


SSION 


Captain Ranger at the Gass set installed in Radio House 
, London 


The development of the system is due to Capt. R. H 
Ranger, of the Radio Corporation of America. His ap 
paratus first came before the public when, in the 192: 
manoeuvres of the United States Army, photographs wer 
transmitted over a distance of 5,136 miles from Honolu!! 
to New York, an experiment conducted at the request of 
the United States War Department, which regards th 
wire and wireless transmission of pictures as a forth- 
coming military factor of first importance. It must be 
realised that wireless-transmitted messages can always b 
intercepted and deciphered, rendering wireless commu! 
cation in cipher of very doubtful utility and likely © 
constitute a danger rather than an aid in times of wal 
In picture transmission is to be found the solution to tht 
difficulty of obtaining secrecy, for the success of the 
system depends upon absolute synchronisation between 
the transmitting and receiving equipments. 


Preparing the Picture for Transmission. 


Two distinct methods have been applied for analysing 
the picture in the process of transmission. One arrange 
ment consists of producing an image as a non-conduct- 
ing deposit upon a metal foil which is traversed by ° 
stylus causing interruptions in a current applied betwee 
the plate and the stylus, while the other method makes 
use of an opaque image deposited upon a transparent 


film which is traversed by a beam of light, the light 
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Picture Transmission by the 

Ranger System— 
interruptions being recorded 
by a light sensitive cell. 


Picture Analysis. 


It is the latter method 
which is made use of in the 
Ranger system. The image 
is photographically recorded 
upon a celluloid sheet large 
enough to easily accommo- 
date a picture of half-plate 
size. In the case of sketches 


image for transmission is 
made, directly by writing 
upon a piece of transparent 
flm with a dense black ink. 
The image is then secured to 
the face of the glass cylin- 
der, and, by means of a 
lamp, focussing lens, and 
reflecting prism, a narrow 
pencil of light is passed 
through the film. The cylinder is mounted on a carrier 
which is caused to move backwards and forwards so 
that the beam of light is concentrated in turn on all 
parts of the picture. As well as the traversing movement, 
a rotary action is applied, the cylinder being given a 
slight rotation when it completes each traverse movement. 


r 


Dual Transmitter. 


An ingenious arrangement is introduced here to permit 
of the simultaneous transmission of two pictures. The 
cylinders age duplicated, though they are propelled and 
rotated by a mechanism which is common to both. When 
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The transmitter at Radio House. 


the carrier is travelling in one direction the beam of light 
passing through one of the cylinders is passed on to the 
photoelectric cell, whilst: when the movement is reversed 
a small reflecting mirror is interposed in the path of the 
beam to pick up the light which is traversing the second 
cylinder. The mechanism for effecting this consists of a 
small oscillating mirror, which in one position cuts off the 
light from one of the cylinders and reflects from. the 
other, whilst when turned through 45° the path of the 
light coming from one of the images is left unobstructed, 
while the other beam is reflected back. The reflecting 
mirror rocks by a simple action depending on the direc- 
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A pencil of light traverses the picture which is attached to the glass drum and is analysed by a slow rotating action as well as a back- 
wards and forwards movement of the carrier. Two pictures may be transmitted at a time, a reflecting mirror diverting the path of 
the light at each movement of the carrier. 
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Picture Transmission by the Ranger System— 

tion of travel of the carriage. A telescopic joint is made 
in the tube connecting the traversing carriage with the 
photoelectric cell, the latter, of course, being stationary 
and housed in a light tight chamber with its auxiliary 
amplifying apparatus. | 


Photoelectric Cell. 


The photoelectric cell used in this instance has been 
developed by the General Electric Company of America. 
The inside of a spherical globe is coated with a light, 
sensitive substance, which in this case is potassium 
hydroxide, the coating being connected to the grid of a 
valve, whilst an ‘‘ electron collector ° near the centre of 
the tube is joined to the plate of the first amplifier. 
When no light is falling on to the deposit on the inner 
surface of the globe, the grid acquires a negative charge 
stopping the flow of electrons between filament and plate, 
and hence no current will flow in the external circuit. 
The ray of light, however, causes an elec- 
tron stream to flow between the coating and 
the collector, and since the coating is con- 
nected to the grid the electron flow con- 
stitutes a discharged circuit, so that the 
grid becomes less negative. The first. 
amplifying valve is a direct current poten- 
tial amplifier and is resist- 
ance coupled. 

The grid and plate con- 
nections of the amplifier are 
connected across a con- 
denser, which becomes dis- 
charged with the fall in the 
grid to plate resistance of 
the valve brought about by iji 
grid potential fluctuations. 
A charging circuit is con- 
nected to the condenser and 
is controlled by a valve the: 
grid circuit of which oper- 
ates by variations of the 
potential across the con- 
denser. The charging 
current is fed through the plate circuit of this valve, 
in which a relay is connected which, working through 
other mechanical relays in cascade, controls the wireless 
transmitter. 


Recording. 


Wave trains from the transmitting station after detec- 
tion and amplification are applied to the picture recorder. 
The recording mechanism, in order that it may be sensi- 
tive to exceedingly small currents, comprises a small mov- 
ing coil in a magnetic field created by three electro- 
magnets. The coil of wire, in moving in the field, as 


Wireless 
World | è 


À it 
+ ee 
n N Ai wd 


The recording mechanism of the receiver. 
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the received fluctuating currents are applied through its 
winding, operates a stylus while travelling across the 
surface of the paper. 

To prevent smearing, an ink consisting of coloured 
wax is employed. ‘The ink is carried to the point of the 
stylus by means of a piece of wick which is enclosed in 
a heater.coil to maintain the wax in a good condition. 
The stylus traverses the paper in perfect synchrony with 
the carriage of the transmitter, the paper being lifted 


- each time the stylus completes a forward and backward 


movement across the paper. Synchronisation is effected 
by the tuning fork method, which controls the speed of 
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Three electromagnets produce the magnetic fleld in 
which a moving coil controls the stylus. age ny transmitter, the receiving equipment is built 
n duplicate. 


the electric driving motors. A small flashing neon lamp 
attached to end of the motor shaft is used to indicate the 
correct speed adjustment. Like the transmitter, the re- 
ceiving apparatus is duplicated and the received current 
is switched between the two recorders, which are linked 
together on a common carrier, each time the direction of 
travel is changed. The stylus traces a line of varying 
density upon the paper, at times making a full black line. 
and at others leaving the paper white. The spacing of 
the lines brought about by the rate of revolution of the 
cylinder is 128 to the inch, which is sufficiently close to 
produce an image of good definition. 
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Owing to the General Strike, it was impossible for us to publish issues of THE - 


WIRELESS WORLD for May 12th and May 19th.. 
publication will be continued as usual. i 


The strike now being over, 
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\ ; vith High Dificiency 


We describe in the following article a three-valve receiver for 
200-600 metres of remarkable efficiency, which we believe the 
: beginner will have no difficulty in making up. One stage of 
: H.F. is used, followed by a coupled circuit. _ Litz conductor 
is employed for the coils, which have a resistance, at 400 metres, 
of less than 2-3 ohms, making them without doubt the most 
i efficient coils ever used in a broadcast receiver described in a 
: wireless journal. 


rre TETT TETTETETT ELTELTE eee eee ee eee eee, 


HERE are stories going the 
the effect that certain recent 


now to 
and im- 


rounds just 
discoveries 


provements in design will enable us all to make 
our receivers non-radiating. These stories are not, we 
think, to be taken seriously, and our only excuse for 
mentioning the matter here is that we do not wish 
a new reader to think that the receiver iljlustrated and 
described below belongs to the class referred: to. We 
have not suddenly made any remarkable discoveries ; old 


readers will probably remember the number of receivers 
of ‘the non-radiating type (generally called ‘‘ Neutro- 
dyne’’ receivers, although the word Neutrodyne is a 
trade name) which have been described from time to time 
in this paper. A five-valve Neutrodyne receiver, the first 
to be described in this country—it was also probably 
the first Neutrodyne receiver for broadcast reception 
made here—was built by the writer early in 1923, and 
full constructional details were given in Tke Wireless 
World for December. 19th, 1923. This first five- 
valve Neutrodyne receiver, used with the valves avail- 
able at that time (they were “R” type valves), 
was Sensitive and selective, and, when properly set 
up according to the instructions given, would not 
generate oscillations. That was described three years 
ago, and since that time we have given constructional de- 
tails of about fifteen others having from one to three 
high-frequency stages, the usual valve detector, and one 
or two stages of low-frequency magnification. 


Earlier Neutrodyne Receivers. 

Anyone sufficiently interested in the subject of high- 
frequency amplification would find it instructive to spend 
an hour or two looking over these designs ; he would notice 
the gradual changes which have taken place in the design 
of the high-frequency couplings, the modifications in the 
actual layout of parts, the improvement in the construc- 
tion of the components used, and, probably, the gradual 
development of a more or less exact method of design 
will become evident. For it cannot be denied that, good 
as they were at the time and marking definite steps for- 
ward as they do, the earliest receivers of the type we are 
discussing were, shall we say, of an experimental nature 
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is properly designed. 


By 
W. JAMES. 


—rather crude affairs, in the light of present-day practice. 
They worked splendidly, but sometimes success only came 
after many trials. 

But now these sets can be designed with exactness. 
When one is built it can be connected up, and a dozen 
Or more stations tuned in on the loud-speaker in the first 
half-hour of its life. 


Theory and P-actice. 


~ The closeness with which the practical results konpare 
with those predicted is largely—in fact, almost entirely— 
a matter of how far we are prepared to go to make the 
receiver theoretically perfect. Take the case of the 
balancing or neutralising condenser. Only a few days 
ago it was said at a meeting of wireless people, many of 
them experts, that ‘‘ you break one side of the filament 
circuit of the high-frequency valve, balance the stage 
by adjusting the receiver for minimum signal in the 
phones, restore the valve, and . . . the stage oscillates.’’ 
We remain firm helievers in this simple and admittedly 
old-fashioned method of adjusting the circuit, however. 
It is simply a matter of right design. The function of 
the balancing condenser is to balance out or to neutralise 
the capacity of the grid and plate of the valve, and it 
will perform this function exactly, provided the circuit 
Too often this poor little con- 
denser is expected to balance out magnetic couplings 
between coils, capacitative couplings due to the proximity 
of coils and tuning condensers, conductive couplings due 
to the presence of resistance in the connecting wires and 
hatteries, and generally to hold the receiver stable over 
a wide range of wavelengths regardless of the fact that 
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Long Range Three-valve Receiver.— 
it was never intended to compensate for these stray 
couplings which, moreover, vary with the tuning. 

The balancing condenser will provide a perfect balance, 
provided it has the same nature as the condenser to be 
neutralised, that the magnetic coupling. between the 
neutralising coil and the plate coil (in a transformer 
stage) is extremely tight, and that the capacity due to 
the proximity of these two windings is ‘sufficiently small. 
All other couplings should be eliminated in a proper way ; 
for instance, coils should be so placed and screened that 
there is a negligible stray magnetic coupling, tuning 
- condensers should be screened to stop the variable capaci- 
tative coupling between them, bye-pass condensers should 
be employed, and, where necessary, grid and plate con- 
necting wires should be screened. When these things have 
been done, the receiver will more nearly resemble a 
balanced stage as drawn on paper, and, provided the 
design is faithfully copied, the beginner cannot fail to 
secure satisfactory magnification and selectivity without 
oscillation. 


Litz Conductor Used. 


Turning now to the receiver illustrated here, our aim 
was to produce a set with one high-frequency stage, valve 
detector, and one low-frequency magnifier which would 


give approximately the same results as the ordinary type 
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Fig. 1.—The circuit diagram. N.C; is the balancing condenser, and K the reaction condenser. 


of Neutrodyne receiver, having a further stage of high- 
frequency magnification. We have, we think, successfully 
done this, and in doing it the whole field of high- 
frequency amplification at broadcast wavelengths was 
explorect. 

It was decided first that the secondary windings of the 
transformers should have an inductance of about 200 
microhenries, and be tuned with 0.0005 mfd. variable 
condensers. This gives a working wavelength range of 
200-600 metres. Coils were made up and their high- 
frequency resistance measured over this wave range, the 
object being to find a relatively compact coil with a low 
average resistance. The final coils are wound on Paxolin 
tubes, jin. in diameter, and the windings have fifty-five 
turns of Litz,’ there being twenty-seven strands of No. 42 


——. $$$ 

' Litz is quite easy to work with. The strands, having a 
covering of single silk, are easily cleaned and soldered together 
at the ends, but care should be taken not to break off any 
strands. 


B ro 


+ HT. 2 


MAY 26th, 1926. 


gauge copper Wire. Each strand has a covering of singe 
silk, and the cable has an outer covering of double silk. 


| This wire was specially made up for us by the Londi 


Electric Wire Co., Ltd., and it is not very expensive 
It can be obtained by anyone, and it should preferab.y 
be ordered in a length instead of by weight. 


Eléctrical Properties of the Coils. 


The first coils were wound with ebonite tube formers, 
but it was found that the resistance of the circuit com- 
prising the coil, tuning condenser, connecting wires and 
detector valve at 400 metres was 3.4 ohms, as compared 
with 2.9 ohms when an identical coil, but wound an a 
Paxolin former, was used. The ebonite was, obviously, 
leaking alittle, although it was of good quality, bu 


‘the effect of the leakage was sufficient to increase the 


resistance of the circuit by 0.5 ohm. This effect is more 
pronounced the lower the resistance of the coil, and woul 
be negligible with a coil having a resistance of about 
5 or more ohms. Incidentally, it should be noticed that 
when truly low resistance coils are used, the insulation 
resistance of parts like condensers and valve holders 
should be extremely high, otherwise the effect of connect- 
ing them across the coil is to throw an appreciable loai 
on the circuit, an effect which would be negligible 
with coils of higher resistance. 

The use of low-loss coils introduces, then, fresh diff 
culties which, luckily, can 
usually be avoided with 2 
little “care. 

The final coils as used in 
the receiver therefore have 
Litz secondaries of 55 turns, 


+H.T.2 


the Paxolin? tubes bem: 
3in. in diameter,  34in. 
long, with a wall ir. 
thick; as the turns are 


wound touching the winding 
length is only about 2łin. 
It was found that the re- 
sistance of a tuned ee 
consisting of the coil, 
ing condenser, and oe 
rapidly increased at the 
shorter waves, the actual resistance values for the crew! 
being as follow :— 


Effective Resistance of 


Wavelength of Circuit, irouit. 
550 metres 2.0 ohms 
.500 .. 22 y 
450 2.5 , 
400 , 2.9 , 
350 =, 3.8 
300 » 48 ,, 
250 =, 6.3 , 
200 8.0 


This could have been avoided by a alight change in 
the coil constants if it were necessary to prevent the some- 
what rapid rise in resistance at the higher frequencies. 
but, as a matter of fact, the coil was deliberately made 
as described because of certain advantages which accruc 


3 Paxolin tubes are obtainable to order from tho Micanite 
and Insulators Co., Ltd., Empire Works, Blackhorse Lane, 
Walthamstow. 
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Long Range Three-valve Receiver.— 

when the coil is used as the secondary of a tuned trans- 
former. A good deal of the increase is also due to the 
resistance of the tuning condensef. 

In Fig. 1 the three coils which we have been discuss- 
ing are shown tuned by 0.0005 mfd. condensers, and 
are marked A, B, and C. . 

Coil A is the secondary winding of the input trans- 
former of the set, the primary being tapped and connected 
to the aerial and earth. The primary is tapped to enable 
selectivity and volume readily to be varied. 


A rear view of the receiver described. 


Coil B is the secondary of a transformer whose primary 
winding (P.T) is joined to the plate of the high-frequency 
valve. The third coil, C, is coupled to coil B by a 
few turns of wire, and its ends are connected to the 
detector valve. This coil, C, also has a tap which is 
joined to the filament; hence the detector is across part 
of the coil only, and the effect of the relatively low grid- 
filament resistance in impairing selectivity and signal 
strength is minimised. If the grid circuit of the detector 
is connected across the outer ends of the coil, the effective 
resistance of the circuit is very considerably increased. 
But as less and less of the coil is connected to the grid- 
filament of the detector, so the effect of the detector in 
raising the apparent resistance of the circuit becomes 
smaller and smaller. By varying the amount of the coil 
connected to the detector a point can be found where 
the selectivity is not much worse than that which obtains 
when the detector is used as an anode rectifier with 
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the three coils, and the copper screens should be noted. 
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ample negative bias, and where the signal strength is 
practically the same as when the detector is connected 
across the whole coil. | 

Not that the detector circuit should be considered by 
itself ; it should not be, for the transformer winding 
P.T connected in the plate circuit of the ampli- 
fying valve has to be proportioned, for the best results, 
according to the total effective resistance of its secondary 
circuit. Now, although we have the primary winding in- 
the anode circuit of the amplifying valve coupled to the 
secondary winding B, this coil B is, in turn, coupled by 


a few turns to coil C; hence the primary winding should 
be so proportioned and arranged relative to coil B that 
the loading due to coil C and the detector is allowed 
for. That is to say, the complete coupling between the 
high-frequency and detector valves should be considered 
as a whole, and the primary winding be so proportioned 
that it gives maximum amplification. 


Important Considerations. 


The magnification obtained due to pure radio frequency 
amplification—that is, when there is no reaction effect— 
depends on a number of things. It depends, for instance, 
on the inductance of the primary and secondary wind- 
ings, their coupling, their losses, the capacity of the two 
windings, the wavelength, and the properties of the valve. 
The various values can all be measured. 

A good thing to start with is the valve; the valve 
chosen for use in the high-frequency stage is of the 5-volt. 
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MATERIALS 


I Ebontte panel, 30in. x 9in. x in. 
1 Baseboord, 30in. x 9in. x jin. 
3 0-0005. mfd. tuning condensers (General Electric Co., 


1 Min Ge (Igranic Electrice Co.) 

3 Valve holders (Benjamin Electric Co.) 

2 Rheostate (Cosmos, Metro-Vick Supplies, Ltd.). 

1 Intervatve transformer, type AF3 (Ferranti, Ltd.). 
1 0:0003 mfd. fixed condenser (Dubilier). 

1 2-megohms grid leak and holder (Dubilier). 


REQUIRED. | 

1 Telephone jack (Edison Bell, Lid.). 

1 Balancing condenser (Bulgin, Ltd.). 

3 Paxolin tubes, 3in. diameter, 3}in. long, yin. wall. 

50 yards 27/42 Litz, each strand S.S.C., D.S.C, overall 
(London Electric Wire Co., Utd.). 

1 H.F. choke (Cosmos, Metro-Vick Supplies, Ltd.). 

8 1 mfd. Mansbridge condensers (Telegraph Condenser 
Co.) 

Clix sockets and plug, terminals, wire, and a sheet of 
gauge No. 24 copper. 
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Long Range Three-valve Receiver.— 

quarter-ampere type; average valves have an impedance 
of about 7,000 ohms and an amplification factor of 7 
when the anode voltage is go and grid bias — 1.5. The 
valve actually used in the high-frequency stage is a 
Burndept L525, and when measured its impedance was 


found to be 6,500 ohms and its amplification factor 6.5. | 


The remainder of the circuit, except the primary winding, 
has alreadv been dealt with. We have, therefore, to 
arrange for a primary winding which will give high ampli- 
fication over the whole tuning range. With many, trans; 
formers the amplification is much lower at 500 than at 
300 metres. The transformer used in this receiver, how- 
ever, has a relatively flat amplification curve over the 
whole range of wavelengths 


H.F. Magnification Obtained. 


Before proceeding further with the design of the pri- 
mary, the method of balancing the high-frequency valve 
must be mentioned. The circuit is shown in Fig. 1, 
where P.T is the primary winding and P.N the balancing 
winding. The secret of success here appears to be to 
make the magnetic coupling of coils P.T and P.N as tight 
as possible, while keeping the capacity of P.T, P.N negli- 
gibly low. It is evident, therefore, that either some form 
of electrostatic screening of coils P.T, P.N should be em- 
ploved or the coils themselves should be physically small. 
Screening was tried and discarded because of the objec- 
tionable effects produced by the screen. Finally, coils 
P.T and P.N were wound with fine wire, as we have done 
before in earlier receivers of this type. It was found 
that with a double winding of eleven turns of No. 4o 
D.S.C. wire (a total of twenty-two turns), the desired 
uniformity of amplification was obtained. The pure radio 
frequency amplification of the single stage was measured 
and found to he as follows :— 


Wavelength of Circuit. 


in Metres. Amplification. 
180 18.0 
230 19.3 
290 20.0 
350 21.6 
410 21.9 
47 22.0 
520 22.5 
590 20.7 


The amplification is uniformly high. This is partly due 
to the close coupling of primary to secondary. Much 
higher amplification at the lower wavelengths can easily 
be obtained, but the amplification falls off by a serious 
amount at the longer waves, and it was thought better 
to be sure of a high average.. These tests also showed 
that the selectivity would be quite satisfactory. 

To receive distant stations satisfactorily a much higher 
magnification than 20 is required. Reaction is therefore 
applied from the detector valve to the coil C by means 
of a small variable condenser. The size of the reaction 
condenser required (K, Fig. 1) depends on quite a number 
of things, one of the most important being on the charac- 
teristics of the detector. It was found that a small 
condenser was sufficient to enable oscillations to be pro- 
duced over the whole range when the filament tap was 
taken at the fifteenth turn from the end connected to the 
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reaction condenser, the detector valve being a Mar. 
or Osram D.E.5B. This valve has an amplificatoc 
factor of 20 and an impedance of 30,000 ohms or more. 
If a valve with a much lower amplification factor o : 
higher impedance is used, the tap would have to be plic=. 


the coil would be desirable. 


Reaction, Used with Precaytion. 


With reaction applied as shown in the diagram, t 
effective resistance of the coils B and C is reduced. v 
selectivity is improved, and, of course, signals are iw- 
It is found that the first val 
does not oscillate when the detector circuit is made t 
oscillate weakly — in fact, the aerial circuit is pr 
affected by adjusting the reaction condenser when th 
neutralising condenser is properly set. The rece:ver i 
therefore, a perfectly safe one to use, for, once the fi: 
valve is balanced—an operation which takes onl : 
minute or two—the set can be made to oscillate wier 
tuning, and the oscillations will not reach the aerial prò 
vided the aerial is not laid near the coils B and C. I 
the aerial is laid near these coils, a certain amount “f 
energy will pass from the coils B and C to the zerè 
because of the capacity coupling. The copper sever: 


siderably strengthened. 


‘which can be seen in the illustrations are for the pir 


pose of stopping couplings between the circuits, and n' 
for screening the set from the aerial. Therefore, tv 
aerial lead should run direct to the aerial terminal of ù 
set, and the set be so placed that the aerial does not pas 
close to the coils. This precaution should, incidental’. 
be taken with any set. After all, we want the incom. 
signal to pass from the input of the set to the detector < 
as to take full advantage of its selective tuning circuit: 

We wish to make it clear at this point that if t% 
receiver is not properly made and set up, it will oscilat: 
and radiate just like any other receiver. and beginner 


, are warned to take great care not to work with the detect + 


oscillating until they are satisfied that the set is prope'!: 
balanced. , l 

Constructional details for the building and operation ^t 
the receiver will he included in the next issue. 


~~ 


The next issue of THE WIRELESS WORLD, tob _ 
dated June 2nd, will contain a Supplement Portrait : 
of Mr. J. C. W. Reith, Managing Director of th : 
B.B.C., specially taken by THE WIRELESS WORLD. : 
A note regarding the career of Mr. Reith will also — 
appear in that issue, and no more opportune moment 
could be chosen than the present, when the triumph of 
broadcasting in connection with the recent industrial . 
troubles has been so directly manifested. 


This issue will also contain the monthly pages devoled ` 

to the interests of the Wireless League, and, in cas . 

there may be difficulty in obtaining copies of this ; 

issue, readers who do not place an order are advised ` 

to do so rather than chance being able to secures ` 
copy at a bookstall. 


. 
re ee eS ee ee eee eS cee ee ee Pere Ce Peer eee eee eer eee eee eee Teer ay See ee Cre ef Se 


lower down the coil—in fact, a tapping at the centre oi 


a 


ee mr 


~ 
* 


oO ge Wares ae F 


i 
i 
¥ 
f- 
u 


EO A ae a ae n a, E 


MAY 26th, 1926. 


A Section Devoted to the Practical Assistance 


SINGLE-COIL OSCILLATORS. 

It is often desirable to simplify the 
construction of an oscillator for use 
with a superheterodyne or super- 
regenerative receiver, or for other 
purposes, and in such circumstances 
the adoption of one of the many 
modifications of the so-called Hartley 
circuit will considerably facilitate the 
operation of winding suitable coils. 

A somewhat unusual modification 
of this arrangement is shown in Fig. 
1(2). This scheme of connections has 
the advantage that no high-frequency 
choke is required ; a series condenser 
insulates the grid from the high-ten- 
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(b) 


Fig. 1.—Single coil oscillators. 


sion battery. It is not, however, a 
form of oscillator which can be re- 
commended for general use, although 
it has certain applications. This. 
same remark also applies to the 
simplest form of Hartley circuit, in 
which the high-tension battery is con- 
nected between the plate of the valve 
and one end of the inductance coil, 
for the reason that it is seldom de- 
sired to allot a separate battery to 
the oscillator valve alone, as is neces- 
sary if the high-tension battery is con- 
nected in this position. 

The conventional and probably 
most popular form of single-coil cir- 
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cuit is shown in Fig. 1 (b). The 
fixed condenser connected betwcen 
the anode and the coil serves to pre- 
vent a short-circuit of the high-ten- 
sion battery. It should be noted that 
a certain amount of control of reaction 
in both these circuits may be obtained 
by varying the position of the fila- 
ment tapping point on the coil, al- 
though it is, as a rule, better to con- 
nect to the centre point. 

Fig. r (c) shows a form of oscil- 
lator in fairly common use in America 
as a generator of local oscillations 
for superheterodyne work. In_ this 
case an inductance in two sections is 


used. As the by-pass condenser 
shunted across the high-tension bat- 
tery is, in effect, connected across the 
break in the coil, and carries oscil- 
latory currents, it should be of ample 
capacity, and mounted near the coil. 
If the coils are in the form of a con- 
tinuous winding on the same former, 
with a break at the centre, the total 
inductance will be practically that 


‘of the two sections considered as one 


continuously wound coil. 

A limited control of reaction is ob- 
tained in this circuit by varying the 
applied H.T. voltage and filament 
brilliancy. 


of the Beginner. 


CONSTRUCTING A FRAME AERIAL. 


It is not easy to lay down a hard- 
and-fast rule as to the number of 
turns in a frame aerial designed to 
cover the normal broadcast wave- 
band, as the inductance of the wind- 
ing will depend on several factors, 
such as the diameter and the spacing 
between adjacent turns. It may be 
said, however, that if a fairly con- 
ventional form of construction is 
adopted it will be found that a total 
length of wire of about 75ft. will 
give a suitable wavelength range 
when tuned by a variable condenser 
having a maximum capacity of 
0.0005 mfd. It will thus be seen 
that, in the case of the usual rect- 
angular winding having sides of 2ft. 
(i.e., 8ft. to a turn), about nine turns 
will be sufficient. 

For tuning to the Daventry station, 
and others operating on similar wave- 
lengths, it is found that a frame 
having about 26o0ft. of wire will be 
satisfactory in the majority of cases. 

It will hardly be necessary to point 
out that it is generally easier to re- 
move than to add wire to a com- 
pleted frame, so the constructor 1s 
advised to err rather on the side of 
too many than too few turns. 


cooo 


PROTECTING INDUCTIVE WINDINGS. 


The amateur who wishes to reduce 
to a minimum ‘the risk of burning 
out his telephone, loud-speaker, and 
transformer windings should observe 
the rule of never ‘‘ breaking ’’ or 
‘making ’’ an anode circuit contain- 
ing such iron-core windings when the 
valve flament is glowing. It is safe 
to say that a large proportion of 
breakdowns are due to surges of 
current set up under these conditions 
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rather than to the effect of the nor- 
mal steady anode current. 

It will be realised that when the 
valve is switched “on” or “off,” 
whether suddenly or by means of a 
rheostat, the heating and cooling of 
the filament will occupy an appre- 
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ciable period of time; thus the in- 
crease and decrease of anode current 
will be a fairly gradual process, the 
back E.M.F. will be small, and 
heavy surges will not be set up. 
These precautions are, of course, 
most necessary when large anode 


DISSECTED DIAGRAMS. 
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currents are passed,- and should 
always be observed when dealing 
with power valves. Needless to sar. 
these remarks are not applicable to 
H.F. amplifiers, or to any valves not 
having iron-cored inductances in their 
anode circuits. 


No. 30—Stage—by-Stage Tests of a “2 H.F. Neutrodyne.”’ 


A consideration of the series of circuit diagrams given below will indicate an effective and logical 
course of procedure to be adopted in locating faults in a set which is totally or partially inoperative. 
It cannot be assumed, however, that these-tests will conclusively prove that the receiver as a whole is 
in order, as a balance obtained with each individual stage may be upset by the addition of the second 


H.F. valve. Final adjustment of the neutralising condensers should be carried out in the manner 


The complete circuit diagram of the receiver. It is assumed that 
nation and simple tests have failed to 
indicate any source of trouble. The following tests should be 


the usual cursory exa 


described in various issues of this journal. 


Cd 
= 
+ 
Ae 
= 
> 
> 


The detector and 


applied in the order given. 


IL-+#.00000,— 


The second H.F. stage and the transformers are tested in a 
the first valve and connecting 


similar manner by removin 
aerial to its plate socket. 
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ote that for both the foregoin 
it is necessary that the low-tension battery should be earthed. 


the 
tests 


A test of the aeri 

‘of the effectiveness 

changing the position of the leaky Grid condenser in order © 
convert the second ve to a detector. 


its associated circuits may be tested by re- 


moving the second H.F. valve and connecting the aerial lead-is 
wire to its anode socket. 


The neutralising condenser is removed 


or set at minimum capacity. 


obo) 
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AED SLOW MOTION 


, j ” EFFECT HE “Cosmos.” Condenser. is 


a slow motion condenser with 


r i s ak a absolutely no backlash either 

The Radiolux AMPLION A LS ee oes Fae when new or after use. This 
à : LiAw1ace: desirable feature is accomplished 
has caren good points, 9 LOW LOSS. by the use of a spring belt held 
but perhaps none is more WO Gb th... me in Linear sied pani coarse 
WEAN tuning with the large knob, and a 

striking than the quality * NO mY 10:1 slow motion with the small 


of natural reproduction 
which it possesses to a 
remarkable degree. 


Pi Ns MV baat. 

BACKLASH Cone bearings allow for adjustment 
puoi I= | and the slow motion bracket can 
ale Mu, be mounted for remote control as 

! shown in the lower illustration. 
The condenser for fine tuning. 
METRO-VICK SUPPLIES LTD., 
(Proprietors 


Metropolitan-Vickers Elec. Co. Ltd.) 
PORET House, 145 Charing Cross 


ADJUSTABLE 
CONE BEARINGS 


London, W.C.2. 
Prices: 
Slow Motion ‘ooo25 mfd. 14/9 
"0005 ~ 15/6 


Ordinary, 700025, 12/- 
” » ‘0005 E 1 3/- 


Obtainable from AMPLION STOCKISTS, Radio Dealers or Stores. 


Demonstrations gladly given during business hours at the 
AMPLION Showrooms: 


25-26, Savile Row, London. W.1. 10,Whitworth St. West, Manchester 
79-82, High St., Clapham, § W.4. 101, St. Vincent Street, Glasgow 
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“Just listen to the difference 


this LEWCOS Coil makes!” 


Each LEWCOS Coil 
is tested in our labor- 
alory. It is then boxed 
and sealed up, and 
reaches you in perfect 
condition. 


through as the listener tuned in with his LEWCOS 
Coil. Coil after coil had been tried and discarded 
in an endeavour to realise that rare selectivity and fine 
tuning so essential to complete radio enjoyment. 
Test this new coil yourself. Be sure the LEW seal is un- 
unbroken.- Ask your radio dealer for a demonstration. 
150 
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High electrical efficiency with great 
mechanical strength. 


Price 
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Low Capacity Keys 


combine 
Extreme Low self—capacity. 
A positive locking action. 
Rapid make and break. 
Unvarying performance. 
Adaptability to varied switching 


A requirements. 
No. 1 T.M.C. Strong and accurate contractio: 
L.C. Key, i 


Price 7- Pleasing appearance. 


They are designed by Radio engineers. The 
' Gold-Silver ” contacts will not oxidise. The live 
parts of the key are insulated from the frame. 
Individual parts are machine made, ensuring 
accurate construction. Ends of the springs are 
tinned to facilitate soldering. Escutcheon plates 
and levers are polished and lacquered brass 
or bright nickel plate. 
Made in Three Models. | 


No. 1. 12 point, 3 position = 7l- | 
No. 2. 6 point, 2 position .. 6j- 
No. 3. 24 point, 3 position .. 15/6 


Send for a copy of the T M.C. 
Catalogue. It is free on request. 


If your dealer does not stock T.M.C. Goods we will 
supply you direct at the above prices, post free. 


TELEPHONE MANUFACTURING CO., LTD., 
Hollingsworth Works, 
WEST DULWICH, LONDON, S.E.21. 


‘Phones : Sydenham 2460/1. 


REDUCTION OF PRICE 
Our No. 3 Lightwel velght Headphone, inclusive of pimeh-lined case, is 
uced to 19/6 as from May 17t 
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INTERVALVE TRANSFORMERS. 


Some Notes on Their Development Since the War. 
By R. L. SMITH ROSE, Ph.D., M.Sc., A.M.LE.E. 


HEN the three-electrode valve first came into 

y \ practical use, during the war, it was early 
applied as a low-frequency amplifier not only 

in connection with wireless reception, but also for earth- 
current telegraphy by means of power buzzers. Almost 
from the start iron-cored transformers were used as the 
intervalve couplings in these amplifiers. Under the 
stress of war conditions it was natural to find that these 
transformers were developed somewhat hurriedly on a 
‘trial-and-error ’’ basis rather than by a detailed ana- 
lysis of the behaviour of its various component quantities. 
At that time to obtain the maximum amplification at a 
conveniently audible frequency, such as 800 or 1,000 
cycles per second, was more important than the present- 
day demand for uniform amplification at all frequencies. 


Limitations of Early Designs 


Another important point was the weight of the whole 
amplifying equipment, and since, owing to the inefficiency 
of the instrument, it was frequently found that three or 
four stages of L.F. amplification were being used, the 
weight of the individual transformers was very important. 
While some of these amplifiers are remembered as being 
fitted with transformers, each weighing several pounds, 
the general tendency was to produce a transformer which 
weighed only as many ounces. ‘This consideration im- 
posed two important limitations on the transformer, from 
which we are still struggling to obtain freedom at the 
present time. The first of these ‘limitations was in 
regard to the quantity of iron that could be used ; while 
the second was that the copper wire employed had to be of 
the smallest possible diameter, and covered with the mini- 
‘mum amount of insulation. It was realised in a general 
way that the primary winding should have an impedance 
of several thousand ohms at a convenient audible fre- 
quency, such as 800 or 1,000 cycles per second, and then 
in ordery to get any step-up effect in the transformer it 
was necessary that the number of secondary turns should 
be several times as great as that of the primary. As a 
result of these considerations a big demand arose for 
No. 47 S.W.G. copper wire, only two-thousandths of an 
inch in diameter. The technique of the production and 
handling of this fine wire was not widely known, although 
it had been previously used on a limited scale for the 
windings of high-resjstance telephone receivers. In due 
course this material became available in sufficiently large 
quantities, but both the wire and its insulation were of a 
very varying quality. The properties of the tron cores 
were comparatively well known owing to the widespread 
use of induction and repeater coils in connection with 
land-line telephone practice. In the early stages of the 
production of intervalve transformers the core was fre- 
quently made up of soft iron wire as used in these tele- 
phone coils, but in other cases shect-iron stampings were 
employed after the fashion prevailing in power trans- 
formers. 

I! 


Although during the war it was common to speak of 
valve amplifiers which gave current or, voltage amplifica- 
tions of thousands or even millions of times, it was found 
later, when measurements became possible, that these 
figures were grossly exaggerated. Using the average war- 
time product of transformer with the standardised type 
of “ R ” valve, the voltage-amplification of the combina- 
tion was found by measurement to be of the order of 8 to 
14. Even when using several stages in cascade it was 
found to be difficult to reach an overall amplification ex- 
ceeding 200. The limitation to the amplification obtain- 
able was always set by the stability of the system as a 
whole. . 

The transformers in use to-day give, with the same 
type of “ R”? valve, a voltage amplification of between 
25 and 35 at a frequency of 1,000 cycles per second ; 
although by c¥frefully adjusting the windings for reson- 
ance at this frequency a value of 60 may be reached 
Still higher values may be obtained by using the special 
valves now available. By using two of the former stages 
in cascade, an overall amplification of the order of 1,000 
may be obtained with the perfect stability and quiet back- 
ground which is so necessary for the comfortable recep- 
tion of faint signals in telephone receivers. For recep- 
tion purposes nowadays it is doubtful if anything is to 
be gained by using more than two stages. 


Uniform Amplification. 


Having obtained the necessary amplification at a single 
frequency, the next step is so to design the transformer 
that this amplification is maintained as constant as pos- 
sible over the whole range of audible frequencies—say, 
from 30 to 5,000 cycles per second. To assist in this 
matter, however, it is necessary to have some means of 
measuring the amplification. Several methods of accom- 
plishing this have been devised and are in use. With the 
exception of those which require relatively large voltages 
to operate them, these methods employ a telephone to 
indicate either an equality of note ‘intensity or a null 
point in a bridge balance. Now, anyone who has used 
a telephone for measurement purposes will be familiar 
with the fact that it is very difficult to work with notes of 
a pitch corresponding to the extremes of the audible scale. 
In particular it is very difhcult to make accurate measure- 
ments at frequencies below about 250 cycles per second, a 
band which covers approximately the lower half of the 
musical scale. ~ l 

Since the majority of transformer characteristic curves 
show a decided falling-off in amplification for frequencies 
of 250 and 500 cycles per second, it is evident that the 
region in which the characteristic requires to be improved 
is exactly that in which it is very diffeult to make useful 
measurements. 

In spite of this drawback, however,’ there has been a 
steady improvement in the performance of the best inter- 
valve transformers. The italics are considered to be 
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Intervalve Transformers.— | 

necessary, since a large number of transformers are still 
far from even the approach to the ideal which can be 
practically realised. It is a curious thing that while the 
transformer is probably the most difficult component of a 


VOLTAGE AMPLIFICATION 
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Fig. 1.—Frequency characteristics of six commercial trans- 
formers selected at random. 


wireless receiver to design and construct, it is the 
first to which the majority of newcamers to the 
industry turn their attention; and they frequently 
begin by repeating most of the mistakes made by 
those who have gone before them. 


Advantages of Low-Impedance Valves. 


To give an idea of the characteristics which it 
is possible to realise in modern transformers, the 
results of tests on six of these selected at random 
is given in the accompanying Fig. 1. In consider- 
ing these in relation to, say, those published by the 
writer about two years ago,’ it must be remem- 
bered that part of the improvement which has re- 
sulted in the interval is due to the rapid develop- 
ment of the low-impedance valve, and Fig. 2 
shows the amplification-frequency characteristics of 
three modern transformers used with low-impedance 
valves. In a previous article? it was shown that 
the performance of a transformer was more accu- 
rately represented by plotting its amplification- 
frequency characteristics on a ‘‘ pitch ’’ scale as 
the base line. For the transformers mentioned 
above this has been done in Figs. 3 and 4 These 
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limits our knowledge of the performance of the trans. 
tormer ; and secondly, of the extent to which the ampliñ- 
cation must decrease for frequencies below 250 cycles pe: 
second. It is this last feature, common to all trans- 
formers, which causes many experimenters to favour th 
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Fig. 2.—Characteristics of three carefully designed iater- 
valve transformers operating in conjunction with low- 
impedance valves. 


resistance-capacity coupling for audio-frequency ampli- 
fiers. This method, however, precludes the possibility of 
obtaining any effective step-up of voltage in passing from 
one valve to the next, and so entails the use of a large! 
number of valves to achieve the same result. It is prob- 
able that the best way out of all these difficulties is to 
adopt a combination of circuits in which the variou» 
defects balance out. An ex- 
cellent article describing ex- 
periments along these lines 
was published recently by 
Dr. N. W. McLachlan.’ 


3 T'he Wireless World, January 
13th, 20th, and 27th, 1926. 
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Intervalve Transformers.— 

In concluding this section, it is worthy of note that the 
question of amplitude distortion in intervalve trans- 
formers appears so far to have received very little serious 
attention. In the complex wave-forms which a trans- 
former is called upon to pass nowadays, it is evident that 
unless the amplitudes of the component frequencies are 
reproduced in strict relation to each other distortion must 
result ; although to what extent this is serious, it is diffi- 
cult to say at the present time. 


The Life of an Intervalve Transformer. 


The life of a piece of electrical apparatus is considered 
to be that period of timé during which the apparatus will 
perform its allotted function efficiently. It is not neces- 
sarily the period which elapses up to the time that the 
apparatus ceases to be operative. For example, for test 
purposes, the life of an ordinary electric lamp is taken 
as the number of hours of burning which the lamp will 
give before its output of light falls to 80 per cent. of its 
initial value when used under the specified input con- 
ditions. This period may be only a small fraction of the 
total life of the filament, and is usually determined by the 
blackening of the bulb. Although for domestic purposes 
the lamp is not often withdrawn from use at this time it 
would probably be economical to replace it by a new 
lamp in many cases. 

We may thus take the life of an intervalve transformer 
as the period during which it acts as an efficient means of 
coupling together two valves in an audio-frequency ampli- 
fier. It might be thought that it was easily possible now- 
adays to produce a solid piece of electrical apparatus like 
an intervalve transformer that would have an almost 
indefinite life. In the experience of the writer, however, 
and particularly during the last six years, nearly every 
transformer has a perfectly definite life, which is deter- 
mined by the partial or complete breakdown of the 
primary winding. This defect is shared with the high 
resistance telephone receiver and, in some instances, with 
loud-speakers; and while it may be good for trade, or 
may not be considered very important during a stage in 
which continual improvements are being made and there- 
fore all apparatus rapidly becomes obsolete, it is surely 
about time that some sort of reliability could be obtained. 
The writer has previously complained of this drawback 
of intervalve transformers in an article published about 
two years ago.’ Since that date many other makes of 
transformer have been experimented with; and although 
the results have shown some improvement, due probably 
to the abandonment of No. 47 S.W.G. wire in most cases, 
there are still very few types which have given consistent 
service under normal conditions without resulting in a 
breakdown of the primary winding. The complete break- 
down is usually preceded by a period of intermittent dis- 
continuity, where the amplifier containing the faulty 
transformer is responsible for large crashing and grinding 
noises in the telephones or loud-speaker. Under -these 
conditions it is frequently found that while the applica- 
tion of an E.M.F. of about one volt to the primary wind- 
ing’ will not eause any measurable current to flow, the 
switching on of the high-tension supply at, say, roo volts 
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immediately results in the passage of the normal current 
of a few milliamperes. This is evidently due to the 
existence of a minute gap in the winding, which can only 
be bridged by the application of an adequate potential 
difference. The intermittent nature of the contact across 
such a gap can easily be imagined as due to something 
in the nature of alternate fusing and re-welding of tne 
contacts. 

As a recent particular example of the breakdown of 
transformer windings, the following personal experience 
may be recorded. A crystal receiving set and a two-stage 
power amplifier is used to get loud-speaker reception from 
the London broadcasting station. The set has now been 
running for nearly two years and, excluding the main- 
tenance of the batteries, has received no attention what- 
ever—except for the replacement of faulty transformers. 
This last operation has been carried out on three occa- 
sions in the two years, the first-stage transformer having 
been replaced once and the second-stage transformer 
twice. The criticism that the breakdown is due to the 
application of excessive high-tension voltage is answered 
by the fact that the first transformer is merely a coupling 
between the crystal detector and the first valve, and is 
therefore not connected in any way with the high-tension 
supply. When receiving the carrier wave from the broad- 
casting station the steady current flowing through the 
primary winding 1s about 10 microamperes. The trans- 
formers installed in this set were among the most expen- 
sive obtainable, and as they are guaranteed indefinitely 
the writer has been fortunate in getting replacements free 
of charge. This return of the faulty components has been 
done not ọnly on economic grounds, but also because it 
would seem to be the only effective way of making the 
manufacturers realise the defect, and to seek out and 
remove its cause. It seems hardly possible to believe, 
however, that all purchasers of this particular brand of 
transformer are following the writer’s example in return- 
ing them for replacement at a rate of nearly two a year. 
For the only conclusions that it would seem possible to 
draw from such an event are either that the firm is, 
directly or indirectly, making an enormous profit on the 
original price of the transformer, or that it will soon be 
involved in bankruptcy proceedings. 


Faulty Primary Windings. 


As was mentioned above, the experience of several 
years ago showed that the high-resistance telephone 
receiver was similarly liable to breakdown. To obviate 
this trouble it was decided to install telephone trans- 
formers in all receiving sets and use 120-ohm telephones 
in place of those of 1,500 to 8,000 ohms resistance, as it 
was thought probable that the telephone transformer could 
be provided with a much more robust winding than that 
obtainable with the fine wire which it is necessary to use in | 
the limited winding space of a telephone receiver. 
While this action considerably improved the state of 
affairs which previously prevailed, several cases have 
already occurred of the breakdown of the primary winding 
(t.e., the winding connected to the valve) of the telephone 
transformer. In seeking to investigate the cause of the 
breakdown, it should be remembered that in every single 
instance it is the primary and not the secondary winding 
which has developed the fault. This may or may not be 
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{ntervalve Transformers.— 
due to the fact that the primary is usually the inner 
winding. 

As to the causes of these breakdowns, the opinions of 
the experts seem to be varied and somewhat vague. In a 
few instances the fault is believed to have been definitely 
traced to a breakage of the fine wire by compression of the 
outer winding on to a sharp, splintered edge of the material 
of the former on which it is wound. In other cases it has 
been attributed directly to the heating effect of the steady 
anode current passing through the winding. While this 
is pessibly true of the days when No. 47 S.W.G. wire 
was used carrying a current of a few milliamperes and 
with no means of securing a heat loss from the winding, 
it would hardly seem to be reasonable nowadays with the 
widespread use of much coarser wire. Also, as men- 
tioned above, one case has been recorded in which the 
steady current through the primary winding was never 
greater than about 10 microamperes. 


- Corrosion of the Windings. 


It is possible that the breakdown is due to corro- 
sion caused by dampness in the winding and gradually 
reducing the diameter of the wire at one or more points 
until a complete fracture results. It is possible that such 
‘corrosion is assisted by electrolytic action when a steady 
current is passed through the winding. Such corrosion 
effects are well known to wire telephone engineers who 
have dealings with apparatus intended for use in moist, 
tropical areas. The difficulties of effectively drying out 
a closely wound coil of wire are also well known, as the 
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effects are still obtained when the winding is dried out in 
a vacuum at a high temperature and then impregnated 
with a waterproof varnish. 

Short-circuited Turns. 


In concluding this article, attention may be drawn to 
another defect which, while not causing a breakdown of 
a winding, may result in a considerable alteration in the 
performance characteristic of the transformer. This is 


due to the short-circuiting of some of the turns of the 


winding, which may occur during manufacture.’ In the 
earlier days, and particularly with the use of No. 47 
S.W.G. enamel insulated wire, it was frequently found 
that the individual turns or even whole layers of the wind- 
ing became short-circuited due to the cracking and peeliny 
of the enamel. With silk insulated wire a similar effect 
resulted from the frequent joints which were made in 
repairing breaks in the wire during winding. After the 
joint had been soldered it was necessary to ensure that 
the ends of wire were well covered so that there was no 
liability of their sticking through the insulation of neigh- 
bouring turns. The existence of such short-circuited 
turns has the effect of altering the electrical constants of 
the winding and so of the performance of the transformer 
in an amplifier. This change in constants fortunately 
provides 2 means of detecting the existence of the fault. 
and in practice each component is subjected to a simple 
test for the vector impedance, which is required to fall 
within certain definite limits. 


1In some cases one or more short-circuited turns are used jinten- 
tionally to improve the amplification-frequency characteristic. 
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Events of the Week in Brief Review. 


PARIS AND PLYMOUTH. 


‘Listeners on the outskirts of Paris are 
complaining that the transmissions from 
the Petit Parisien broadcasting station on 
335 metres are badly interfered with by 
the B.B.C. station at Plymouth. 


` 0000 
AN INTERNATIONAL PROGRAMME. 


For the benefit of 150,000 Rotarians 
all over the world, the broadéasting 
station KOA, of Denver, Colorado, 
U.S.A., is to broadcast a special inter- 
national programme on Thursday, May 
Zith, from 5 to 5 am. (B.8.T.) KOA, 
which transmits on 322.4 metres with a 
power of 5 kilowatts, hopes to be heard 
in all European countries. 


90000 
WIRELESS ON THE POLAR FLIGHT. 


Excellent service was rendered by the 
wireless installation on the Amundsen air- 
ship ‘‘ Norge,” which crossed the North 
Pole at one o'clock on the morning of 
Wednesday, May 12th. The news that 
the expedition had achieved its purpose 
was received by wireless at Oslo soon 
after the event. The message stated that 
ee weather was experienced up to 88.30 

egrees, after which fog was troublesome. 
No land was discovered. 


o00o 


RADIO ARGUMENT IN U.S. 


An interesting situation has been created 
in America by the legal defeat of the 
Secretary of .Commerce, Mr. Hoover, in 
his action against the Zenith Radio Cor- 
poration, of Chicago, for transmitting dur- 
ing unauthorised hours. According to 
Mr. Hoover, the decision will lead to 
chaos in the ether; on the other hand, 
a strong body of opinion is in favour of 
a radio commission consisting of not fewer 
than three men instead of the single- 
handed control hitherto wielded by the 


“Secretary of Commerce. Mr. Hoover 
objects. 
oo0g°0 
WAVELENGTHS FOR DANISH 
TRANSMITTERS. 


Amateur transmitters in Denmark have 
been allotted the following wavebands :— 
Below 15 metres; from 43 to 47 metres: 
from 70 to 75 metres, and from 95 to 115 
metres, 


The maximum power allowed is fixed 
at 100 watts. 
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BROADCASTING AND THE STRIKE. 

The need of a wireless set in every 
home was emphasised during the strike, 
when owners of humble crystal sets 
assumed the importance of newspaper mag- 
nates in the eyes of neighbours who were 
unprovided with any means of obtain- 
ing news. In the lamentable event of 
another strike it seems likely that every 
citizen will be pradent enough to equip 
himself with a wireless receiver. 
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SALVING A WIRELESS BOAT 

Work is about to begin on the task of 
raising the Commandant T'1saot, the ex- 
perimental launch of the Société Française 
d’Etudes de Telégraphie et de Télegraphie 
sans Fil, which foundered and sank in 
the Seine in January last. While the 
launch will doubtless still yield good ser- 
vice, the valuable apparatus which it con- 
tained has been ruined by the long 
immersion. 

It is hoped that the boat will again be 
serviceable by the autumn, so that trans- 
mitting experiments may be resumed. 


LECTURE BY CAPTAIN ECKERSLEY. 

A lecture entitled “ Broadcast Recep- 
tion ” will be given this evening (Wed- 
nesday) by Captain P. P. Eckersley, 
chief engineer of the B.B.C., at an ordi- 
nary meeting of the Radio Society of 
Great Britain to be held at 6 p.m. (Tea 
at 5.50) at the Institution of Electrical 
Engineers, Savoy Place, W.C.2. 
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AMATEUR TRANSMISSION- BOOM IN 
AMERICA ? 

American transmitting amateurs aie 
opening a campaign to encourage experi- 
mental hsteners to build transmitters. 

Commenting on the new movement, Mr. 
Hiram P. Maxim, President of the 
American Radio Relay League, said : 
“The radio public is just beginning to 
realise what has long been the keynote 
of amateur radio’s popularity—that is, the 
tremendous fascination of being able to 
effect two-way communication with other 
individuals scattered the length and 
breadth of the earth, and this on appa- 
ratus of one’s own construction.” 


THE THIRST FOR NEWS. An eager crowd on the Horse Guards’ Parade, London, 


listens to the latest strike news broadcast from 2LO. The 


fant ‘* Brown” loud- 


speaker seen in the photograph proved remarkably efficient for open-air work. 
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WHEN DX GOES TOO FAR. 
‘“Amateur radio is suffering to-day 
hecause the hunger for super-distance con- 
tact has become a lust which has almost 
killed short-range friendly, casual con- 
tacts.” —Q.S.T. for May. 
0000 
WIRELESS FOR FRENCH TROOPS 
French amateurs are being urged to 
present their obsolete wireless apparatus 
to an organisation in Paris which has 
been formed with the object of providing 
soldiers with broadcast receivers. Wire 
less concerts are greatly appreciated at 
lonely outposts in Morocco. 
0000 
WIRELESS CHEQUE FROM AMERICA. 


The first cheque to be transmitted by 
wireless from the United States to 
Great Britain was received a few days 
ago by the Photoradio Service at Radio 
House, London. Mr. Warwick Deeping, 
the novelist, received the cheque, which 
was for £515 17s. 6d., in payment of 
serial rights for a new novel. The 
transmission occupied about one hour and 
a half. 

0000 

DANISH BROADCASTING CHANGES 

Broadcasting in Denmark has now been 
taken over by the State and the authori- 
ties express their intention ot taking 
strong measures against ‘‘ pirates.’’ Prior 
to April Ist some 35,000 licences had 
been issued, but the number is now esti- 
mated to be in the region of 100,000. 

0000 | 
RECEPTION DIFFICULTIES AT. 
COLOMBO 


9? 


A stubborn problem is at present exer- 
cising the attention of the officer-in-charge 
at the Colombo wireless station, who is 
conducting experiments to determine why 
signals from his station are not received 
properly by steamers on the Far East 
routes. In these experiments signals 
from ships approaching from the east 
will be tested by the Colombo and Indian 
stations. In cases where signals are 
received at greater strength in India 
arrangements will be made for a relay 
service until the new station at Batti- 
cola, on the eastern side of Colombo, is 
put into operation. 

oo°o 


SHORT WAVES FOR LONG 
DISTANCES. 


To prove that the ultra-short wave- 
lengths can render useful service in long- 
distance transmission, the U.S. Naval 
Research Laboratory at Bellevue, D.C., 
has been carrying out some interesting 
transcontinental tests in the region of 13 
metres. 

The experiments were carried out im 
broad daylight, between 2.30 and 3 p.m., 
between NKF at Bellevue, and G.E.C. 
receiving stations at Oakland, California, 
and Denver, Colo., respectively. On the 
first occasion NKF, using a quartz 
crystal-controlled 4 kW. set, operated on 
13.4 metres, and was received at satis- 
factory strength. Similarly successful 
results were obtained on 13.1 metres. 
According to Dr. Hoyt Taylor, superin- 
tendent of the laboratory, the effect of 
these successful transmissions is to dispel 
the belief that short waves cease to be 
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of value for long-distance 
between 10 and 14 metres. 
oo 
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RECEPTION IN LABRADOR. 

The reception in Labrador of British 
and German broadcasting is reported in 
a letter which has been received by the 
Zenith Radio Corporation, Chicago, from 
the Rev. H. H. Perrett, a missionary to 
the Eskimos at Hopedale, Labrador. 
`“ My farthest east has been Hamburg,” 
writes the missionary, “ while the farthest 
west has been a station in Nebraska. Un- 
fortunately. the nights are not at all 
favourable for reception, so we cannot 
depend upon receiving. The news 
bulletins are, of course, very interesting, 
as news per mail reaches us so very sel- 
dom and is so ancient by the time it 
arrives.” 


MUSIC ON THE NILE. The enterpris- 
ing owner of this houseboat, which is 
moored on the banks of the Nile, has 


installed a receiver for picking up concerts 
from the new broadcasting station at Cairo. 


FRENCH TIME SIGNALS. 

The series of wireless time signals insti- 
tuted by the International Time -Bureau 
at Paris on January 1st, and transmitted 
from the stations Eiffel Tower (FL), 
Lafayette, and Bordeaux (LY) are being 
continued until further notice. 

QO OQO 
LECTURES ON VALVES AND CIRCUITS. 

At the Polytechnic, - 307-311, Regent 
Street, London, W.1, a course of six 
weekly lectures is to be given by Capt. 
W. H. Date, B.Sc., A.M.I.E.E., on " The 
Thermioni: Valve and its Uses in Wire- 
less Circuits,” the first lecture being given 
on June 2nd. Full particulars may be 
obtained on application to the Electrical 
Engineering Department, 209, Regent 
Street, W.1. 
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CANADIAN TRAIN WIRELESS 
ACHIEVEMENT 

An achievement in long distance wire- 
less reception on a moving train has been 
carried out in Canada. According toa 
report received by the London Office of 
the Canadian National Railways, the 
‘Continental Limited,” while passing 
through Holden, Alberta, moving west- 
wards to Edmonton a few days ago, 
picked up Vera Cruz, Mexico, and held 
it for 30 minutes. Vera Cruz is approxi- 
mately 4,550 miles from Holden, itself 
730 miles from Winnipeg, and 2,107 miles 
west of Montreal. 

The operator’s log reported fine weather 
conditions, no atmospheric interference, 
and a clear channel of reception from the 
Gulf of Mexico north-west and west- 


wards. The train was equipped with a 
standard four-valve reflex neutrodyne 
receiving set. 

oooo°o 


WIRELESS AT WESTMINSTER. 
By Our Spectan PARLIAMENTARY 
CoRRESPONDENT. 

Acceptance of Broadcasting Committee's 

Report. 
On Tuesday, May llth, Lieut.-Comm. 
Kenworthy asked the Postmaster-Genera| 
whether he could say when action was to 


‘be taken on the Report of the Broadcast- 


ing Committee, and what action was con- 
templated? Lord Wolmer, the Assistant 
Postmaster-General, said the Government 
had decided to accept in general the re- 
commendations of the Broadcasting Com- 
mittee as to the constitution of a new 
authority to control the broadcasting ser- 
vices, and were now considering the 
method to be adopted to give effect to 
them. He was not in a position to say 
anything further at present. 


o0o00 


Lord Wolmer informed Sir H. Brittain 
that he had seen a statement that there 
were wireless stations in Australia capable 
of telephonic communication with this 
country, and he had telegraphed to the 
Australian authorities asking for - 
ticulars and stating that, if suitable sta- 
tions were available, the British Post 
Office would welcome the opportunity of 
conducting experiments in wireless tele- 
phony between Great Britain and 
Australia. 

oooo 

Replying to Mr. Day in the House of 
Commons last week Mr. Guinness said 
that no application had been received 
from the skippers of the Yarmouth and 
Lowestoft fishing smacks urging the 
B.B.C. to broadcast the daily state of the 
markets at the large ports, the catches 


landed, and the area where the fish had 


been caught. Before the English herring 
season commenced in the autumn he would 
make enquiries es to whether such a ser- 
vice could usefully be instituted, but se 
far as his present information went, the 
number of fishing vessels equipped with 
receiving sets was small, 


A CORRECTION. 

In Fig. 6, page 619, of the April 28th 
issue, the wire joining the lower end of 
the L.F. transformer primary winding to 
the filament should be omitted. 
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- COUPLING L.F. VALVES. 


Notes on Resistance, Choke and Transformer Connections. 
By N. P. VINCER-MINTER. | 


T is no exaggeration to say that, in constructing 

a wireless receiver for broadcast reception, one of 

the principal snares for the unwary lies in the 
choosing of the components for the L.F. amplifier. The 
amount of ignorance in this matter among even experi- 
enced constructors is really astonishing, and the writer 
proposes in this article to lay bare the many pitfalls 
which beset the would-be set builder. Two of the most 
puzzling points which many people are unable to fathom 
are whether in the case of a two-stage transformer- 
coupled amplifier it is correct to usc a low ratio in the 
first stage and a high ratio in the second stage, or ece 
versa, and whether in the case of an amplifier embody- 
ing a resistance-coupled stage and a transfoimer-coupled 
stage it is correct to use the resistance first or last. 
Speaking generally, the low ratio transformer or the 
resistance-coupled stage should come first, although, un- 
fortunately, popular opinion, fostered by an assiduous 
study of the advertisement rather than the technical pages 
of a wireless journal, thinks otherwise. Actually, of 
course, considering ratio purely as ratio, it is immaterial] 
which comes first, since ratio is a secondary consideration 
depending upon other factors which we shall consider 
later. 


One or Two Stages of L.F.? 


Now let us imagine that we are building a receiver, 
and have got as far as the detector valve, and are about 
to tackle the L.F. amplifier. First, we must decide 
what volume we want. (It is taken for granted, of 
course, that good quality is desired.) Now the writer 
has found from experience that ysually one stage of 
L.F. amplification, whatever the type of coupling used, 
does not really provide sufficient power for good loud- 
speaker volume, unless the receiver is situated very close 
to a broadcasting station or has several stages of H.F. 
amplification, both of which simply mean that the input 
to the L.F. amplifier will be large, since, of course, it 
is by no means impossible to operate a loud-speaker from 
a conventional detector and L.F. two-valve receiver up 
to a considerable distance from a broadcasting station, 
but only by pressing reaction to its limit and thus marring 
quality. In the writer’s opinion, a receiver is only 
fitted for operating a loud-speaker from any given station 
when it is possible without unduly pressing reaction to 
produce perfect reproduction from the loud-speaker which 
is too loud, so much so, in fact, that some device is 
necessary to cut down the volume to the required value. 
Only in this manner, by having an adequate factor of 
safety can we assure ourselves of really good results on 
the loud-speaker. These requirements postulate more 
than one stage of L.F. 

We have now to decide the nature of the coupling be- 
tween the detector and the first L.F. valve. The detector 
is normally of high or medium impedance, partly because 
such a valve is usually a better rectifier than a low- 
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impedance valve, owing to the nature of its characteristic 
curve, and partly because the use of a low-impedance 
valve for rectification means a bigger plate current, and 
consequently a greater drain on the high-tension battery. ’ 
Let us consider that the valve we are going to use has 
an impedance of 40,000 ohms and an amplification factor 
of 10, these being average figures for a general-purpose 
valve. Now it is known that, in order to get the utmost 
amplification out of the valve, it is necessary that in the 
anode circuit of the valve there must be inserted an 
impedance of the highest possible value. To attain the 
maximum amplification of 10, this impedance would have 
to be infinite, an obviously impossible condition. We 
can never get the full amplification of 10 out ‘of the 
valve, but by using a high enough value of external 
impedance we can get 80 or go per cent of it. — 

A moment’s thought will make it clear that the 
actual amplification obtained from any stage of L.F. 
amplification is equal to the ratio between the voltage 
developed across the grid and filament of the valve asso- 
ciated with the particular stage of amplification in ques- 
tion, and the voltage developed across the grid and fila- 
ment of the succeeding valve. Now, it can be shown that 
the actual amplification obtained is, approximately, given 


by the formula A=, x (az). where A = the voltage 
Rp +R . 
amplification obtained, u is the amplification factor of 
the valve, R, the internal impedance of the valve, and 
R the value of the resistance connected in the anode cir- 
cuit. It is obvious from'this formula that if the external 
resistance is cqual to the internal impedance of the valve, 
the amplification obtained will be equal to half the 
valve amplification factor. It is furthermore obvious that 
we shall obtain a greater amplification by emploving a 
valve of high mutual conductance, by which is meant 
a valve having a high amplification factor in proportion 
to its internal impedance. It is equally obvious that the 
greater the value of the externa] resistance the greater 
the amplification. Now let us examine the curve in 
Fig. 1, which shows the relationship between amplifica- 
tion and external resistance, using a general-purpose valve 
of characteristics already stated in this article. Tt will 
be seen that the amplification increases rapidly at first 
with an increase of external resistance, but later the in- 
crease becomes more gradual. It can be seen at a glance 
from this curve that the external resistance must be ten 
times the internal valve impedance in order to obtain 
90 per cent. of the valve amplification factor, although 
there is not much advantage to be obtained byv using 
a larger value of resistance, and actually it would appear 
from the curve that not much advantage will accrue from 
using a larger value of resistance than five times the 
internal valve impedance. 
It will be obvious that, by using a valve of higher 
mutual conductance, such as the D.E.5B., which has 
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Coupling L.F. Valves.— 

an amplification factor of 20 and an internal impedance 
of 30,000 ohms, we can reduce the value of the external 
resistance and obtain an actually greater amplification. 
lt is of little use, however, using a valve with a still 
higher amplification factor of 25, like the D.E.Q., since 
the amplification would be less unless we increased the 
value of the anode resistance to 1 megohm, since this 
valve js of low mutual conductance, having an internal 
impedance of 100,000 ohms. 

Now let us consider the question of choke coupling. 
Here the amplification (when the D.C. resistance of the 
choke is comparatively small, as it usually is) is expressed 
j X being the im- 
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by the formula: A = pz l 

VYR? + X? 
pedance of the choke at a given frequency, the other 
symbols being as before. Now, an examination of the 
curve in Fig. 2 will reveal the fact that, whereas the 
resistance had to be ten times the impedance of the 
valve in order to obtain 90 per cent. of the valve amplifi- 
cation factor, the choke impedance needs to be only twice 
the value of the internal valve impedance in order to pro- 
duce the same amplification, the useful value which we 
defined as 5 in the case of a resistance being about 2 
in the case of a choke. Now, a transformer of, say, 
4 to 1 ratio may be considered as a choke with a separate 
additional winding of four times the number of turns 
superimposed, which has the cffect of taking the amplifi- 
cation obtained by the choke and valve, and multiplying 
it by four, as it were, an 8 to 1 transformer multiplying 
it eight times. It would appear, therefore, that by far 
the best thing for us to do would he to employ a high 
ratio transformer, a low ratio transformer. a choke, and 
a resistance in the order named, in order to obtain maxi- 
mum amplification. Actually, however, there is an 
important factor which we have not yet considered which 
completely reverses this order. We shall now consider 
this. 

We know that a resistance offers the same imped- 
ance to all frequencies, and thus a note frequency 
of 1,000 is amplified to the same extent as a 200 cycle 
note. Actually, of course, there are various limiting 
factors which tend to modify this, such, for instance, 
as the self-capacity of the valve and that associated with 
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RESISTANCE CONNECTED IN PLATE OIRGUIT 
Fig. 1.—Showing the variation of one lneetios with added plate circuit 


resistance. 
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the resistance and its attendant wiring, which causes a 
decrease in the amplification of the higher musical fre- 
quencies. An inductive choke, however, offers a less 
impedance to a low musical frequency than it does to a 
note in the middlé range, the reactance of a choke teing 
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Fig. 2.—The variation of amplification with added plate circuit 
inductance. 


equal to 2x#L, where z is the frequency in cycles per 
second, and L is the’ inductance of the choke in henries. 
Thus there is likely to be distortion owing to one element 
of the signal being amplified more than another. For 
instance, if the choke has an inductance of 12.8 henries. 
at 500 cycles the impedance offered is 40,000 ohms. 
this giving from the curve in Fig. 2 an amplification of 
J -7 and at 250 cycles an impedance of only 
== 20,000 ohms, this giving an amplification 

of 4.5. However, by making the choke 

sufficiently large, say, roo henries or soin 

the case of a general-purpose detector valve, 
e we can make the amplification of the various 
frequencies only very slightly different. If 
the choke is made very large, its self- 
capacity may be quite high, which has the 
effect of reducing the amplification of the 
upper frequencies. A choke can never quite 
equal a resistance, therefore, from the pomt 
of view of good quality. 

With a transformer matters tend to e 
even worse, since the secondary winding has 
far more turns than the primary according to 
the ratio, and, therefore, there is usually 
no room for a roo henry primary. In the 
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Coupling L.F. Valves.— | 

best makes of low ratio transformer having a 2.7 to 1 
ratio, the primary inductance is only 50 henries. It may 
be asked why limit the number of turns on primary and 
secondary? Is there any ‘‘ snag ’’ besides excessive bulk ? 
Unfortunately, there is. It lies in the fact that it would 
be impossible to construct a transformer of such bulk 
without excessive self-capacity, which, as we have already 
seen, reduces the amplification of the upper frequencies. 
But this is not all, and it is found that this self-capacity 
introduces a further difficulty, for if we increase the 
number of turns on the primary, in order to increase the 
amplification of the lower frequencies, the added self- 
capacity in shunt with the inductance often has the effect 
of actually tuning the transformer to a certain frequency, 
so that there may be a sudden upward hump in the curve. 
At the present time, the largest primary which the manu- 


facturers find it possible to use without detrimental self-. 


capacity effects is about 50 henries, and the maximum 
ratio it has been found possible to use with this primary 
and still avoid serious self-capacity effects is 2.7 to I 
in the case of most manufacturers. Of course, there is 
no mechanical obstacle to the construction of a 4 to 1 or 
higher ratio with such a big primary, but if this is done 
serious self-capacity effects are introduced. It is obvious, 
therefore, that a transformer of even the lowest ratio 
will give less satisfactory results than a choke of roo 
henries inductance for the 40,000 ohms valve referred to. 
In the case of a 7,000 ohms valve, fairly even frequency 
amplification from about 50 cycles up can be obtained 
with a transformer having a very large primary, which, 
as we have seen, means a very low ratio, but we do not 
want to use a low-impedance detector valve for reasons 
stated earlier in this article. 


The Coupling Condenser and Grid Leak. 


Now, we have seen that, following a high-impedance 
detector valve such as the D.E.5B. we must use a 150,000 
ohms resistance, or a choke of high inductance, about r00 
henries being a satisfactory value, or a transformer with 
the biggest primary we can get. It might be thought 
that the advantages obtained by using the resistance 
would be offset by the higher H.T. value required to over- 
come the D.C. voltage dropped across it, since, of course, 
being a resistance, its D.C., as well as A.C., resistance 
at a given frequency is 150,000 ohms, whilst the choke 
may have an impedance of 40,000 ohms at a given A.C. 
frequency, and a D.C. resistance of only a few hundred 
ohms. In actual practice, however, the extra H.T. 
voltage required when using a resistance is not really so 
great as is popularly supposed, owing to the small plate 
current. 

It should be briefly mentioned that the value of the 
coupling condenser associated with either a resistance 
“or a choke-coupled amplifier must not be too small, or 
we shall fail to pass along the lower musical frequencies 
and thus set at nought advantages obtained by sacrificing 
the bigger amplification obtainable with a transformer. 
Experience dictates that the value of the condenser 
Should be about 0.1 mfd., and the leak resistance o.s 
megohm. We must not use a much hicher leak resist- 
ance, or we shall meet another trouble. It is advis- 
able also that the condenser dielectric be of mica, 
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as it has to withstand the high voltage of the H.T. 
battery. Another point is that the anode resist- 


ance must be wire wound, since if made of graphite or 


similar material the passage of the steady anode cur- 
rent will eventually disintegrate the resistance material 
and give rise to crackling noises in the loud-speaker. 
Since both wire-wound resistances and mica-dielectric con- 
densers are now cheaply obtainable, there is no excuse 
for not using them. 


First and Second Stage Valves. 


The first valve of the amplifier should usually be a 
low-impedance power valve such as the D.E.5. ‘This is 
so whatever type of amplifier has been used preced- 
ing it, since a high-impedance valve such as the 
D.E.5B. has a very small, straight line portion of grid 
volts—anode current curve, and the grid swing would 
probably cause distortion by going outside these limits. 
A reference to the curves in Figs. 1 and 2 will 
at once reveal that, since the internal impedance 
of the valve has been reduced, we can safely 
reduce the value of the external impedance in the anode 
circuit without causing distortion. At this juncture, 
therefore, the transformer really comes into its own, as 
we can use the smaller impedance of the transformer 
primary and make use of the voltage step-up given by 
the ratio between the primary and secondary windings. 


Our next valve, which will be the output valve, nor- ` 


mally must be of necessity a valve capable of handling 
still greater power without being overloaded, and the 
D.E.5A., L.S.5, or some similar valve, will be needed. 
If, however, a further stage of amplification is needed, 
it is obvious that, since the valve impedance has been 
still further reduced, we can still further reduce the 
external impedance without ill-effect on quality. In other 
words, we can still further reduce the size of our trans- 
former primary, and thus leave room for a bigger second- 
ary, and, therefore, we can use a 4 or 6 to 1 ratio trans- 
former. Our grid swing in the succeeding valve will 
now be very large, and we must use an I.S.A. valve. 


Transformer Ratios. 


From these considerations certain important points 
emerge. We first see the folly of putting the resistance 
stage last and the transformer stage first as many people 
do, and equally we see the folly of using the low ratio 
transformer last. A word of warning is necessa.y in 
this connection. As we have seen, the transformer ratio 
is incidental to the size of the primary, which is the 
important factor. ‘Now. unfortunately, except in the 
case of reputable manufacturers, ratio is no guide to 
primary impedance. Obviously, a 2 to 1 transformer 
having a 20 henry primary is Jess suitable to use after 
a high-impedance valve than a 2.7 to 1 transformer having 
a 5o henry primary. In actual fact, there are 3 to 1 
transformers upon the market having a smaller primarv 
than a reputable transformer of 6 to r ratio. In manv 
cases, transformers of 5 to 1 and 3 to t ratio are sold 
in which the primary is identical in each case, the smaller 
ratio being attained bv cutting down the secondary turns. 
Many of the L.F. chokes on the market also which are 
sold as suitable for follawing a high-impedance detector 
valve have an inductance of only 20 henries, and vet 
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Coupling L.F. Valves.— 
they claim to give better quality than a transformer with 
a 50 henry primary! It will be seen, therefore, how wary 
the home constructor must be in choosing his components 
and how necessary it is to deal with reputable firms whose 
transformers have been designed by competent engineers. 
An examination of Fig. 3, which shows the amplifica- 
tion curves produced by using valves of different internal 
impedance in conjunction with transformers of different 
ratio, or, to be more. correct, transformer of different 
primary ‘impedance, clearly indicates the importance of 
primary impedance. Now, the four ratios which this 
well-known make. of transformer are supplied, namely, 
2.7 to 1. 4 to. I1, 6 to 1, and 8 to 1, have primary im- 
pedances of approximately 50, 25, 12, and 7 henries 
respectively. The poor curve obtained by following the 
comparatively high-impedance “R” valve with a 25 
henry inductance is seen. It wilh be obvious, therefore, 
that the results obtained by the use of a 20 henry choke 
or a ‘‘ general-purpose ° transformer of 5 to 1 ratio 
with a ro henry primary will be infinitely worse. With 
regard to the 8 to r transformer this is primarily intended 
to follow a crystal receiver employing the usual galena- 
catwhisker combination. Since a galena crystal is of 
very low impedance, we do not want a high external im- 
pedance. If we use a crystal detector, therefore, a trans- 
former with a 7 henry primary is ample. A Perikon 
detector employing the zincite and bornite combination 
is of higher resistance, and the transformer with the 
25 henry primary should be used, whilst the carborundum 
detector falls in the same class. A point concerning 
which many people are woefully ignorant is that a stage 
of resistance coupling should never be used immediately 
following a crystal detector of any type. 


Loud-speaker Connections. 


There is another important point to remember in avoid- 
ing distortion in an L.F. amplifier, and that is that the 
loud-speaker should never be connected directly in the 
plate circuit of the output power valve, not because of 
the risk of the steady H.T. current damaging the wind- 
ings, but because the magnet cores of the loud-speaker 
are, even in the largest types of loud-speaker, so smal] 
that they may become magnetically saturated under the 
influence of the large plate current associated with a power 
valve. If magnetic saturation is thus allowed to occur, 
both quality and volume will be sacrificed. Many ama- 
teurs spend considerable time and money on the construc- 
tion of a ‘‘ distortionless ’’ amplifier. and then connect 
their loud-speaker directly in the plate circuit of the out- 
put valve, and are puzzled at not getting the quality and 
volume they anticipated. The- cure is to keep the 
steady plate current out of the loud-speaker windings by 
employing a choke-filter circuit. Be careful, however, to 
use a choke having a core suitable for dealing with the 
magnetising force exerted by the steady plate current, 
or we shall merely be transferring the trouble from the 
loud-speaker to the choke. Remember we do not require 
a high inductance, since the impedance of the valve is 
low, and twenty or thirty henries is ample. We do want 
a properly designed one, however. It might be thought 
that here the small 20 henry choke selling at 10s. or so 
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will now come into its own, but this is not so, because in 
most cases the core is not at all suitable for the purpose. 
Chokes specially designed as output chokes may be ob- 
tained from several reputable firms, such as Messrs. 
W. G. Pye, Ltd., of Granta Works, Cambridge, whilst 
the makers of the well-known Amplion loud- speaker 
supply a special choke filter unit- under the name of 
‘* Siftron.”’ 


Distortion in Loud-speaker Leads. 


There is yet another cause of distortion due to the 
capacity existing between the customary twin fiexible 
leads used to connect the loud-speaker to the receiver 
when these are of some length. This can be com- 
loud-speaker 
extension in accordance’ with the 
‘by the present writer in an article specially devoted 
to this subject.? In a recent issue of this journal, the 
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Fig. 3.—Amplification-frequency curves for well-known trans- 
formers. 


writer gave full constructional details of a low-frequency 
amplifier designed to give very high quality in accordance 
with the theoretical considerations laid ‘down in thi 
article.” In this amplifier a special form of volume com 
trol was used, which enabled volume to be varied from 
full loud-speaker volume to weak headphone stren 
without in the slightest degree altering the tone. This 
volume control was placed in its correct position in front 
of the amplifier, and so enabled the volume from a near- 
by station to be kept within the limits of the particular 
values used. Obviously, if used after the amplifier, 3 
volume control will certainly reduce the loud-spedker ott- 
put, but will have no effect in preventing distortion caused 
by the overloading of the valves due to near-by. signals 
of great magnitude. Readers are advised to make a ae 
of these two articles very carefully before deciding 
nitely upon the details of any amplifier which they, may 
contemplate constructing for the purpose of giving ‘ 
g reproduction. 


‘The Wireless World, February 10th, 1926, page 217. 
T'he Wireless World, March 31st, 1926, page 480. 
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VARIOMETER 
RBCBIVER 


Combined Capacity 
and Resistance Controlled 
Reaction. 

By W. K. ALFORD- pz” 


N the modern design of wireless re- 

ceivers it is rather strange how the vario- 

meter seems to be neglected as a means of 
tuning the various circuits, and the only use of this 
components appears to be in the simplest of crystal 
receivers. 

Much comment has been made of late as to the best 
ratio of inductance to capacity to use in the various cir- 
cuits, and it is generally thought that the maximum ratio 
is not by any means the best, although capacity in any 


form is always antagonistic to the formation of potential 


differences across inductances which we use to operate 
thermionic valves. ; 


Advantages of Variometer Tuning. 


Now the variometer, when efficiently designed, gives a 
very large L/C ratio, and in the receiver herein de- 
scribed seems to contribute to a degree of selectivity which 
came as a very great surprise to the writer. ` 

The circuit is not new by any means-—very few are—but 
it seems to open up a very interesting field for the 


Front panel showing position of the various controls 


condenser. 


REGENERATIVE 


The upper centre dial controls the 
filament current and variable reaction resistance while the lower centre dial controls the reaction 
The large dials at each side actuate the two variometers. 
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Back of panel view showing layout of components. 


‘experimental ° type of constructor, and is shown in 


the simplest possible form. 

The technical arrangement of the circuit is shown on 
the next page, and the two photographs clearly indicate 
how the components are assembled. 

The tuned anode circuit, consisting of a variometer 
shunted by a fixed o.o002 mfd. condenser, not only 
assists the detector valve in its partial function as a high- 
frequency amplifier, but also serves as a H.F. choke 
which diverts H.F. currents through the reaction 
condenser. 

It will be noticed that a mamping resistance is placed 
in shunt with the variometer 
tuning the aerial circuit, and 
this gives a very fine control 
over reaction, enabling the 
“ threshold ’’ to be reached 
without actually producing 
oscillation. Only a small 
variation of resistance is 
necessary in making this 
final adjustment, and it is 
advisable to work as near as 
possible to the high-resist- 
ance end of the scale. If 
the variable resistance is set 
at a low value, the damping 
resistance introduced into the 
aerial coil will be compar- 
able to that of the aerial cir- 
cuit itself, and selectivity 
will be greatly reduced. 

The small variable con- 
denser connecting the anode 
and aerial circuits forms 

B 27 


on 


700 Y 


a 


Regenerative Variometer Receiver.— 


: &-Variometers (Igranic “ F ” type). 1 Fixed grid leak, 2 megohms. 

:. 2 Valve holders. 1 L.F. transformer. 
3 Fixed condensers, 0-0003, 0-0002 and 0-002 mfd. , ‘1 Variable condenser, 0-00015 mfd. 
1 Combined rheosfat and H.R. potentiometer, 6 ohms and 8 Terminals. 
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the means of producing oscillation, 
the fact that the setting of this condenser has an 
effect on the variometer settings for a given wave- 
length it is desirable to calibrate the receiver just on the 


verge of oscillation. 


If any difficulty is experienced in making the set oscil- 
late owing to individual aerial characteristics, a fixed 
capacity of, say, 0.0005 mfd. may be inserted, as shown 


dotted in the diagram. 


As regards valves, the most suitable are a D.E.5B as 
detector, followed by a D.E.5 in the amplifier stage, with 
an anode voltage of about 80. This valve is necessarily 
a compromise between the best valves for rectification and 
amplification. It would be better, of course, to provide. 
separate H.T. tappings for each valve, giving the detector 
so-70 volts and the amplifier go-120, according to condi- 
tions, but in the ordinary way the single H.T. battery 
will be found to give excellent results. 


Mr. E. Megaw (GI 6MU), 3, Fort- 
william Drive, Belfast, tells us that he 
was in telephonic communication on April 
21st with HBK, Kohat, India, at about 
2120 G.M.T. He was using about 30 
watts input and a Mullard 0/20 valve 
with plain .grid modulation and no 
speech-amplifier. Speech was reported 
fairly strong and quite clear. This is 
believed to be the first telephony working 
between Ireland and India. 


oo0oo0o0 


Mr. E. Poulsen (D 7MT), 6, Virginia- 
vej, Copenhagen, and Mr. H. Rafn 
(D 7EW), 8, Blytsvej, Copenhagen, will 
be making a series of tests to investigate 
signal strength and fading at different 
times of the day.. Beginning on May 
16th, D 7MT will transmit, on a wave- 
length of 43.5 metres and using about 
4 watts, at 0800, 1000, 1200, 1400, 1600, 
1800, 2200 and 2300 G.M.T. D 7EW 
will transmit at 0700, 0900, 1300, 1500, 
1700, 2100 and 2200 G.M.T. on the same 
wavelength and with 12.5 watts. The 
form of each transmission will be QST, 


QST....QST de..... aa (at 0800) 
ab (at 1000) ac, etc., and will conclude 
with “ pse. report to QRA......- 4 


These experimenters will welcome reports, 
which should state signal strength and 
fading effects at various times (e.g., QSS 
from cd tocl....... ), weathef con- 
ditions and nature of receiver. 


0000 
Norwegian Amateurs. 


We understand from the President of 
of the Norsk Amatoer Sender Union that 
transmitting licences are now being issued 
to Norwegian subjects on the following 
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PONENTS REQUIRED. 


aaenee reerert-<, 


Ebonite panel, 12in. x 7in. x Yin. 


and owing to 


Circuit diagram. Reaction is controlled by a variable resistance 
in parallel with the aerial variometer 


‘dineniningtan a AAT Transmitting Stations in New 
: Zealand. 


Further supplement to the lists put- 
; TRANSMITTING NOTES : lished in the “ Wireless Annual jo 


Amateurs and sl ahah ji aes 
AN : “The Wireless World” for January zit 
D QUERIES. : and March 3ist, 1926. 


AUCKLAND DISTRICT. 
1AG.—F. Roberts, 24, Kimberley Road, 
Auckland. 
terms :—Wave-lengths allowed, 3-6, 29-35, 1AY.—A. E. Bennett, 270, Great North 
43-47, 69-75, and 100-120 metres. Aerial Road, Auckland. 
power not to exceed 20 watts. Trans- 1FB.—G. T. Gulde, Bridge Street, 
mitters which interfere unreasonably with Opotiki. 
other stations are prohibited. The Wriiusceton District. 
licensee must possess certain technical 2BD.—N. W. Cunningham, View Road. 
qualifications and be able to send and re- Karori, Wellington. 
ceive at least 12 words per minute. The 2BE.—S. W. S. Strong, Devonport 
annual licence fee is fixed at 30 kroner. Hotel, Powderham St., New Plymouth. 
The nationality prefix will be LA. The 2BG.—J. G. Tinney, 74, Kainui Read, 
President of the newly formed Norsk  Hataitai, Wellington. 
Amatoer Sender Union—abbreviated to 2BK.—L.. A. Hanson, 77, Linton $. 
N.A.S.U.—is Mr. G. H. Petersen and the Palmerston North. 
Hon. Sec. is Mr. H. Conradi. QSL 2BN.—S. J. K. Hislop, 8, Fitavy 
cards will be forwarded if addressed to Road, Napier. 
this Society at Oslo. 2BP.—W. N. Macklin, 75, Waipa 
©0000 Road, Hataitai, Wellington. 
U 7DF, Mr. C. M. Nagata, P. 0. Box , 2BR*.—K. A. Lambert, Belinont, T»: 


815, Auburn, Washington, U.S.A., wishes forth, Wanganui. 


to get into touch with British amateur CANTERBURY Disrricr. 
transmitters. 34A.—J. M. Bingham, 287, Glouceser 


0000 St., Christchurch 

QRA’s Wanted. 3AD*.—A. C. L. Fooks, cr. Park ard 
G 2BRD, G 2KI, G 2NC, G 2WS, Peter Streets, Ashburton. 
G SII, G 5RS, G 5WT, G 6EQ, G 6JH, _3AE*—J. F. Donald, c/o Mr J 
G 6LL, G 6VT, D 7BX, GBM, L 1JW, Purser, Leeton. 
LA 1B, LA 4X, R 1FL, R 1ND, Call-signs marked * indicate chant! 
R 2NCN, Y-1CD, BZ 2PT, C 3XI, or corrections in addresses previos 
D 7WA, LA 1X, Q 2CL, S 2BS, published in the Wireless Annual avd 
U 2ARM, U 4HX, U 4XE, W 1MKC, The Wirelces World of January 2th smd 
X 30K. March 3lst, 1926. 


MAY 26th, 1926. 


F TONEERS 


BY ELLI 


IN 


Wireless 
World 


707 


WIRELESS: 


HAWKS FR.AS 


15.—Alexander Graham Bell Invents the Telephone. 


NTIL 1876, when Alexander Graham Bell invented 

| | the telephone, the only known means of register- 

ing electrical signals was the telegraph or galvano- 

meter, and it was these types of instruments that had 

necessarily been used in all experiments in wireless. The 

introduction of the telephone greatly assisted research in 

wireless communication, and much of the present-day 

success of radiotelephony is the result of Bell’s pioneer 
accomplishments in wire-transmitted speech. 

Steinheil had said that telegraphy without wires would 
be possible only when ‘f we had the means that could 
stand in the same relation to electricity that the eye 
stands to light.’ Now, although Bell’s telephone did 
not entirely fulfil this requirement, it placed in the hands 
of scientists a marvellously delicate instrument, infinitely 
more sensitive than any apparatus previously employed. 

Alexander Graham Bell was born in Edinburgh on 
March 3rd, 1847. Both his father and his grandfather 
had attained some distinction as teachers of the deaf and 
dumb. Young Bell attended the Edinburgh High School, 
proceeding later to the Universities of Edinburgh and 
London. His father, who had previously visited America 
in connection with a system of tt visible speech,’ or lip 
reading as it is sometimes called, removed to America in 
1870. He was accompanied by 
his son, Alexander, who at that 
time was threatened with a 
serious illness. 

The following year young 
Bell was appointed Professor 
of Vocal Physiology at Boston 
University, and later estab- 
lished a school where he taught 
his father’s system of visible 
speech. -In his spare time he 
experimented with tuning forks, 
magnets, and electrical bat- 
teries, and for three years he 
worked in this way. In 1874 
he evolved what he ealled the 
‘‘ harmonic telegraph,” a de- 
vice for sending ten or twelve 
Morse signals over a single 
wire at the same time by 
utilising a peculiar phenomenon 
known as the law of sympa. 
thetic vibration. 

It is a surprising fact that 
the means of transmitting sound 
over wires was discovered by 
Bell through the result of an | 
accidental misadjustment of his —~ 
telegraphic apparatus. This 


Alexander Graham Bell. 


happened one day in 1875 when, after a long series of 
experiments, one of the transmitter springs stuck, causing 
the magnetised steel to generate a current. Travelling 
over the wire this current caused a faint sound to be made 
in the receiver, and we can imagine the young scientist's 
excitement when he realised what this faint sound really 
meant. His dream of telephonic speech was within the 
bounds of possibility ! 

Although the world had been waiting for hundreds of 
years for the telephone, on February 14th, 1876, two men 
almost simultaneously patented a telephone. Bell filed 
his specification at the United States Patent Office on the 
morning of that day, and a few hours later Elisha Gray 
applied for protection for his design for a similar con- 
trivance! Neither knew that he had a rival, and even 
more remarkable than the coincidence of date was the fact 
that the respective particulars were entered at the same 
office. >- 

Once having established the principle, young Bell 
worked with a will to develop what he called the ‘* talk- 
ing telegraph.” His idea was that by studying the vibra- . 
tions the deaf could come to understand what sounds they 
represented, and thus could see what was said to them. 
The two needles vibrating in unison set his mind working 
in another direction, however, 
m and well it was for humanity 
that this was the case. 

Bell found that the path of 
the inventor is far from smooth, 
however, and his _ friends 
laughed at the idea of wire- 
transmitted speech. He had 
been financed in his experiments 
by two wealthy men, and they 
threatened to withdraw their 
support unless he reverted to his 
original telegraphic ideas. To 
crown all, his prospective 
father-in-law announced that he 
would refuse to allow the 
marriage to take place unless 
Bell abandoned ‘‘ this foolish 
telephone ! 1”? 

Nothing daunted, however, 


the young inventor, almost 
penniless now, for he had re- 
signed his professorship at 


Boston to carry out his experi- 

ments, persevered for nearly a 

vear, making improvement after 

improvement. At length his 

— original crude instrument, which 

would do nothing but gasp and 
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Pioneers of Wireless.— 
make strange noises, became more powerful and the 
sounds more clear and distinct. 

On March roth, 1876, his efforts were crowned with 
success. On this memorable day Bell spoke into a tele- 
phone fixed in an attic :— | 

‘ Mr. Watson, come here. I want you!” 

In the basement at the other end of rooft. of wire his 
assistant listened, and then came rushing into the attic, 
shouting excitedly :— 

‘“ I heard you; I could hear what you said! ” 

This is the story of the birth of the telephone, as it 
was simply told by Bell himself. 

Experiments proceeded apace until, on October oth, 
1876, Bell held the first recorded long-distance telephone 
conversation over the telegraph line between Cambridge 
and Boston (U.S.A.). Soon after this achievement the 
Boston Globe transmitted by telephone the first Press 
report from Salem, Massachusetts, to Boston. 

The public remained unmoved by the invention, and 
remarkable though it now seems, Bell was unable to 
interest anyone in his telephone. Often on approaching 
business men they turned him away saving that they had 
no time to bother with him or his ‘ fool talking- 
machine.’’ 

At an exhibition held in 1876 at Philadelphia the in- 
vention was noticed by Dom Pedro, Emperor of Brazil. 
Asking the Emperor to place the receiver to his ear, Bell 
spoke into the transmitter at the other end of the Exhi- 
bition. ‘‘ My God! it speaks! ” the Emperor suddenly 
cried in amazement. Lord Kelvin followed the Emperor 
at the receiver and declared ‘‘ It does speak! It is the 
most wonderful thing I have seen in America ! ” 


Trelleborg Reorganisation. pera ere 


Owing to the reorganisation df Messrs. 
Trelleborg Ebonite Works, Ltd., Mr. 
F. W. Lowenadler has resigned his con- 
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The incident of the Emperor and the telephone caught 
the popular fancy and drew more attention to the inven- 
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tion than all Bell’s efforts with business men. Even then 
it was not until sixteen months after Bell had filed his 
patent specifications, when there were already 778 tele- 
phones in use, that the first telephone company was estab- 
lished. This was the Bell Telephone Association, formed 
in August, 1877, with no capital and only four members! 
From that date the popularity of the telephone has con- 
tinued to grow steadily, until to-day we find instruments 
installed in almost every office and place of business. and 
in numerous private houses. 

Although the introduction and development of the 
telephone was one of the greatest triumphs of the twen- 
tieth century, Bell was never interested in the commercial 
side of his invention. ‘‘ It has always been that way.” 
he said, ‘* after I have made a discovery and got it under 
way, my interest in it lessens.” Indeed, almost before 
the first telephones were being manufactured the inventor 
himself struck off into new fields. It is amusing tg, find 
that towards the close of his life, Bell found the tele- 
phone such a source of annoyance that he had it removed 
from his room. 

Dr. Bell died in the early hours of August 2nd, 1922, 
at his home near Baddeck, Nova Scotia. At his own 
request he was buried in a grave at the crest of Beinn 
Breagh Mountain, a spot that surely will be a shrine 
where thousands may pay homage to the man whose name 
will live as long as civilisation exists. 

NEXT INSTALMENT. 
Bell Inventa the First Wireless Telephone. 


. 
t eoesosotosocanososansssaoooseeorooocesseosnegsesoognsesenoseevsssreensposrereesrosnoreseseessapoesgessgsottsatn:-? 


components, have moved their works from 
29, Halton Road, N.. to more com- 
modious premises at 174, High Road, 
Tottenham, N. 


nection with this company. Mr. P. C. 
Michell is now manager. 
0000 


Formo and Watmel Products. 

Dealers in the North may be interested 
to learn that Mr. J. B. Levee, 23, 
Hartley Street, Levenshulme, Man- 
chester, is sole agent in the Lancashire, 
Cheshire, and West Riding area for the 
Formo Company and Watmel Wireless 
Co., Ltd. He will be pleased to supply 
literature to dealers in that area. 

ooo0oo 


Change of Address. 

Messrs. Anodon, Ltd., advise us that 
their new address is Commerce House, 
72-86, Oxford Street, London, W.1. 

0000 
Price Reductions. 

Messrs. the Radio Communication Co., 
Ltd., 34-35, Norfolk Street, W.C.2, an- 
nounce many important price reductions, 
effective as from May Ist, particulars of 
which will be sent on application. 

0000 


Exide Service Agents. 
A booklet (No. 4011) giving the names 
and addresses of skilled Exide Service 
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Agents throughout the country will be 
forwarded free of charge on receipt of 
a postcard at the Head Office at Clifton 
Junction, near Manchester. 

o0oo0°o 


Amplion in America. 

Mr. M. H. Lynas, of Messrs. Alfred 
Graham and Co., is at present visiting 
the associated? Amplion companies in 
Canada and the United States. He ex- 
pects to be away until the end of Jane. 

oooo 


Will Day’s Catalogue for 1928. 


The new catalogue for 1926 just issued 
by Messrs. Will Day, Ltd., covers, in 
addition to British apparatus, many of 
the leading lines now being imported 
from America. Handsomely illustrated 
and produc~d on art paper, the catalogue 
runs to 68 pages. 
Will Day, Ltd., 19, Lisle Street, Leicester 
Square, London, W.C.2, at the price of 
6d., which covers costs of postage and 
packing. 


oo0oo0oo 
New Works. 
Messrs. Wright and Weaire, Ltd., 
manufaciurers of *‘Wearite ” wireless 


It is obtainable from . 


ooo0oo 


C.A.V. Service Extension. 

Messrs. C. A. Vandervell and Co. 
Ltd., of Warple Way, Acton, London. 
W.3, announce that stocks of all C.A.V. 
radio apparatus, including Radio accu- 
mulators, can now be obtained from the 
following depots of Joseph Lucas, Ltd., 
and Rotax (Motor Accessories), Ltd. :— 


Joseph Lucas, Ltd., 224, Shaitesbury <Aventa 
London, W.1. 

Jo-eph Lucas, Ltd., 68, St. Marys Pha, 
New: astle-on-Trne, 

Joseph Lucas, Ltd., Great King Street, Bir 
mingham. 

Joseph Lucas, Ltd., 209, St. George'a Boed 
Glasgow, 


Rotax {Motor Accessories), Ltd., 117, Park Lane 
weds 


Rotax (Motor Accessories, Ltd, 7, Temple Stret 
Bristol. 

Messrs. C. A. Vandervell and Co., 
Ltd., hope that this extension of service 
will prove of assistance to their maby 
friends in the radio trade. 


ooo 


Philips Lamps in the West. 

Owing to the increasing demand fe 
their products in the West of England. 
Messrs. Philips Lamps, Ltd., bawe 
opened a new branch and distributing 
centre at 34, Marah Street, Bristol 
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LF. n, L.F. Chokes and Anode Resistances. 


HE very cordial reception accorded to the Buyers’ 
Guides to Standard Receivers and to Portable Re- 
ceivers which we have published in previous issues 
has encouraged us to bring out a similar guide to Standard 
Component Parts for the benefit of the amateur con- 
structor. The preparation of this list has proved a some- 
what more difficult task than that of the previous two 
guides, and it is not easy to specify in tabular form all 
the main features of each component. The information 
contained in this and lists to be published subsequently 
has heen furnished by the respective manufacturers, to 
whom we have to express our cordial thanks for the able 
manner in which they have-helped us. 
The appliances and apparatus that may reasonably be 
described as component parts of wireless scts are so many 
and varied that we deemed it advisable to limit the list 


to certain selected parts in common use, and, while indi- 
cating the principal data required, left the general descrip- 
tion of each item to the good judgment of its manufac- 
turer. In most cases the manufacturers have fully appre- 
ciated the nature of the information desired, and have 
furnished us with brief and compact descriptions of their 
goods. A few have been over-described and some under- 
described, while one or two sent in profuse descriptions 
of components and accessories which were not included in 
our selected list. We trust, however, that our efforts to 
tabulate the very varied data have produced a valuable list 
in which all essential particulars are clearly stated ancl 
no important point omitted, though we must admit that 
it has been difficult to condense the details into a common 
form applicable to every item in any particular class of 
component. 


TRANSFORMERS (L-F.). 


Manufacturer. Name or Type. Ratio. Price Remarks. 
€#€ s. d 
Acme Production Co., Ltd., Britannia | Acme A.2 ...... Sora 1-4.25 016 6 
Works, Engine Street, Smethwick, 
Birmingham. 
Anderson’s Wireless Sales Agency, | Argus ...........20. — hg 09 0 
9:15, Oxford Street, Loncan W.1. 
Beard & Fitch, Ltd., 34, Aylesbury | Super Succers ....... 1-2.7 and 1-4 1 1 0 
Street. London, E.C. i Silver Success ....... 1-2 and 1-3 1 1 0 
Standard Success .... 1-3, 1-4, 1—5, ete. 016 0 
Benoit. M., it, Ashchureh Park Villas, | Hamm.............. -1 0 & 10} Shrouded 3/- cxtra. 
Lond don, v.12 © | 1—3 0 7 73 oo 2/1 es 
i ne sa s Get, e e ae ea 1—4 0 & 3 s 3/- be 
eso ah EAE 1-5 0 8 103 a 2/10} .. 
Blackadda Radio Co., "Ltd., 48, Sadler | Adda .............. 1-4 1 5 0 Shrouded in metal case. 
ate, Derby. 
Bobin, Maurios, 21, Warwick Lane, | F.A.R............... 1-1 013 3 Shrouded iu metal cover. 
London, E.C.4. Me Une wate ke awa 1-3 014 3 $e ss os 
os ee oe Cr | 1-5 0 15 0 oe es rT) 
Sanda T eee as 1-10 016 0 ii a 56 
Brandea, Ltd., 296, "Regent "Street, Brandes ._.......... 1-5 017 86 Black tinish. 
London, W.. | | 9 se veceevecces 1-3 017 6 Brown finish. 
British L. M. Ericsson Manufacturing Ericsson LL III] 1-2 and 14 017 6 
woe Ltd., 67/73, Kingsway, London, 
F., & Co., pt Cursitor | Decko .............. 1-3 016 0 
Street London, E.C.4. 
Burndept Wireless, Ltd., Aldine Pendent ea ebay - 1-4 1 4 0 
war Bedford Strect, London, | .. sssesesesee 1-2.6 1 4 0 
Bygrave, W., & Sons, 129, Con- | Bygrave....... À 1-2}, 1-3, 1-4, 1-5 1 5 0 
stitution HiU, J ham and 1-6 
Clarke, H & Cor (Manchester), Ltd., | Atlas...... Batic, oe Mas 012 6 
Atlas Wa Eastnor Strect, Old 
T onI Manchester 
Ltd., 24/28, Goswell Road, | Curry Junior ........ -— 0 8S 6 
London, F.C.1. Belvoir 2.2 2.0 eee a ess = 012 6 oo 
s Curry Shrouded ..... 015 0 Metal shrouded ; impregnated windings. 
Cartis, Peter, Ltd., 11. Red Lion | Curtis ........... wats 1-3 and 1-5 1 1 0 
Square, London, W.C.1. : 
ison Swan Electrio Co., Ltd., | Ediswan ..........-. 1-3 017 6 0.001 mfd. fixed condenser is per- 


Ponders End, Middlesex. 


manently fixed across the primary 
winding. 
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Manufacturer. 


Falk, Stadelmann & Co., Ltd.. 89,93, 
Farringdon Road, London, E.C.}. 


Ferranti, Ltd., Hollinwood, Lan- 
cashire. 
Lad oe Lad oP 


.. Crown Works. Cricklewood 
N.W.2. 


on ee 


Forma Co 
Lane, London, 


General Electric Co., Ltd., Magnet 
House, Kingsway, London, W.C.2. 


we =o ee ve 


General Radio Co., Ltd., Radio House, 
Regent Street, London, W. 

Gent & Co., Ltd., Faraday Works, 
Leicester. 


ee oy 


Gladwell & Kell, Ltd., 258, Gray's Inn 
koad, London, W.C.1. 
Grafton Electric Co.. 54, 

Street, London, W.1. 


Grafton 


H.T.C. Electrical Co., Ltd., 2. Boun- 
ees. Road, Balham, London, 
SW 


Haugh, J. E.. Ltd., Edison Bell Works, 
Glengall Road, London, S.E.15. 

India Rubber, Gutta Percha & Tele- 
graph Works Co., Ltd. (The Silver- 
town Co.), Silvertown, E.16. 

Lamplugh, S. A., Ltd., King’s Road, 
Tyseley, Birmingham. 

Lever, tric J., 33, Clerkenwell Green, 
London, E.C.1. 

Lissen, Ltd.. Lissenium Works, Friars 
Lane, catia Surrey. 

McMichael, L.. Ltd., Wexham Road, 
Slough, Bucks. : 

Marconiphone Co.. Ltd., 210/212, 
coco Court. Road, London, 


Ormond Engineering Co., 7 Ltd., 
199,205, Pentonville Road, London, 


N.1. 

Penton Enginecring Co., 15, Cromer 

„Street, London, W.C. 

_ Peto Scott Co., Ltd., 71, City Road, 

Loudon, E. CG. 

Portable Utilities Co.. Ltd., Enreka 
ae Fisher Street, Londou, 

C 


kadio Experimental Co., Ltd., Carver 
street Works, ïhefħield. 


kadio Instruments, Ltd., 12, Hyde 
Street, London, W.C.1. 
Ripaults, Ltd., King's Road, St. 


Pancras, London, N.W.1 

Rothermet Radio Cor oration of 
Gt. Britain, Ltd.. 2t and 26, 
Maddox Street, London, W.1. 


$ ge ge oe 
Telsen tleetric Co., 207, Aston Road, 
Birmingham. 


oe oe ee 


Tennant, F. 21, Hartley's Ruild- 
ings, OR ‘Road, Sunderland. 

Transformer Repair Co., llay strect, 
Portsmouth. 

Vokes, C. G., & Co., 38, Conduit. 
street, Landon, W.1. 


ee ee pe 99 
ve “9 9 


Ward & Gold-tone, Ltd.. Frederiek 
Road (Pendleton), Manehester. 

Watson Jones, Ltd., St. Stepnen’s 
Honse, Vietoria Embankment, 
London, S.W.1L1. 

West scicntitie Apparatus Co., Ltd., 
Premier Place, High street, Putney, 
S.W.IS 

Wootten, FRE a Ltd., 56, High Street, 
Oxford. 


Name or Type. 


Ffesea “B”? ........ 
ed 


as 


ee eee 
Ferranti A.F.3 


eee eee 


ve APL: daeeks 


Formo Perfection . 
Shrouded 


pep heen B.C.869 
B.C.570 


eaenvre es ee seas 


ee se ee ee se 
...»...>osos e’ 


H.T.C. Empire....... 
HTO SEa s 


Ce ee 
eee eo ew ee eee 
cee ep ee ee ese 


Trix 


e@asesvsvr ress eve see 
s..soess’o’s e’ 


eo ee sosa‘ ‘o 


3 
MH ase ca Seah riasa Bates 


Sterling 


aes eset ees ese 


Penton ............. 
Max-Amp ....... 


Eureka Concert Grand 


Eureka Baby Grand.. 
Eureka Reflex 


Wile Gone EE ee 


ee se 


FUCA cae eres aes 
Karas Harmonik ; 
Bremer Tully Euphonic 


Telsen Shrouded 
Popular. 
Telsen Standard Open 
Type. 
Telsen AC... 
Croix 


eee sce meee ers ese 


aeeeeeee es seas 


Cr ee 2 


Super-size 


Golt one 


Westminster. .....e.. 


The Melba eee 


Wootophone. 


sen eevee 


° Ratio. 


1-3} 


T 

oh 
p 

| 
jm 
Ai rer 
pen 
aw 

yd 

t 

+ 


d pd jad pad 
TE O 
sa US DO ha bet 


| 
te Q3 I 
NE) 


Ow 


! 


CS pad pb e prad d pund jand n 
~ $ J 


1-2.7, ma 1—6 and 
1-1 
1-3 


1-3 and 1-4 


1-4. 
1-3 and 1-5 
1-3 and 1-5 


1-3 and 1-5 
1-3 and 1-5 


1-1, 1-2, 1-3, 1-4 
and 1-5 


1-3 and 1-5 


Priee. 


pad pont pees PD 


en 


ó pd cone 


pd pad 


pd 


$ þat 
m èå mO D ONNO a N NOGO Comm DO GHON GOODS Cn © pm bet 


CU = = MSOF. O miji p m OO ADD SSR ORM eet O d pd 


pat pt 


pt put pmt 
CIl nDO 


pi et pmi 
CONAD Cr 


n 
W 


o OmOOONmOO ©CO OC OCF eH SOO M HOCH = © 
bot 
neo 


0 
0 
0 


co © © S239 O APRONQS SH AAD SOSASOOAaAS 29°99 


O ARSCAAAOA&e OCF FS QATODA © SOOoOoooa = 


Remarks. 


One-hole fixing. 


Shrouded steel ease. By-pass condenser 
is incorporated. Primary inductany 
89 henries; impedance at 100 cyck-, 
90,000 ohnis ; : do. 500 cyels, 
410, 000 ohms. 

Shrouded steel case. By-pass condenser 
is cor oe Primary inductan 
28 henries; impedance at 100 cycle. 
17,500 ohms; ; do. 500 cyde. 
90,000 ohins. 


+ 


New pattern. 


oe "9 


Power type. 
Unshrouded. 
Shrouded. 
A Suitable for D.E.5 or simikr 


' valve. 
Shrouded (unshrouded 1/- less) 


Ld pe >D 


ae paor a ei pugn. t plas for 
20-ohm phones or loud-speuker. 
Fnamel wire. 

Silk-wound. 


With centre tapping. 


Shrouded. 


With 0.001 mfd. fixed condenser 3.- 


extra. 
“ Ideal Junior.” Suitable to follow al 
detector valves. 


“ Ideal.” Pri impcdanecs, cali- 
brated for all ves. - 
Shrouded. 


Reflex, first and second stages. 
Power. 


Shrouded. 


Shrouded. 


Non-terminal type. With terminal, 


1/- oxtra. 


Bo o?! 
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CHOKES (L.F.), CHOKE-COUPLING UNITS, &c. 


Manufacturer. 


Beard & Fitoh, Ltd., 34, 
London, E.C.1. 

Bretwood, Ltd., 12/18, 
Streot, W.1. 


Burndept Wireless, reat Aldine House, Bedford 


Street, London, W.C.2 
Formo Co., Crown Works, 
London, N. W.2. 


Granon Electric Co., 54, Grafton Street, London, 
i Ltd., Lissenium Works, Friars Lane, 


Richmond, "Surrey. 


Ormond Engineering Co., Ltd., 199/205, Pentonville 


Road, London, N.1. 


Peto Scott Co., puts 77, City Road, London, E.C.1 
Portable Utilities Co Ltd. Eureka House, Fisher 


Street, London, W Kon! 
Radio Communication Co., Ltd., 
Street, W.C.2. 


Radio, instruments, Ltd., 12, Hyde Street, London, | RI. ............ 


Ster ee 
WwW aA 


ye oe 


- Transformer Repair Co., Hay Strect. Portsmouth 
Watmel ees Co., Ltd., 332a, Goswell Road, 


Lonéon, E.C.1 


Western Laboratories, Ltd., 
Acton, London, W.3. 


London Mows, 


. J., & Co. (1914), Ltd., Walsall Street, 


RESISTANCES (ANODE). 


Name or Type. Price. 
£ 8. d. 
Aylesbury Street, | Success 1 ....... A i8 : 
Maple | Auto-Audio Fre- 1 0 90 

uency Ampli- 

er. 

Burndept ....... 1 10 0 
Ceioklewood Lane, | Formo ......... 017 6 
Greleo ......... 1 5 0 
Lissen .......... 0 10 0 
Ormond ........ 015 0 
Koystone ....... 010 6 
Eureka ......... 1 5 0 
34/35, Norfolk | Polar .......... 010 6 
9 @eeveeanvee 0 12 6 
010 0 
A.J.S. lk ached lan 015 0 
Set eean 1 0 0 
“. wet ieee 1 0 0 
Renown ........ ! 0 8 4 
Watmel ........ 0 13 6 
11, Haubury Road, | W.L.& ... laaa.. | 0 8s 9 


| 


Remarks. 


Inductance approximately 20 henrics. 
Inductance approximately. 8 henries. 
Amplifying 


20 henries 0.05 amps. for choke control transmitters 
and smoothing circuits 

Choke capacity coupling unit, iron core, wire-wound 
choke with resistance and capacity elements 
incorporated in compact form and conneotions 
anarked. 

D.C. resistance 650 ohms. 


Inductance 20 henries, approximate D.O. resist- 
ance 2,000 ohms. 
Shielded. 


A con.plete choke unit. No scparate grid leak or 
condenser required. 
40,000 ohins for last MoE 
30,000 ohms far first stage 
E ‘bonite end plates fitted with bracket for sorewing 
own 


Choke unit for first stage, comprising choke, 
by-pass, coupling condensers and grid leak. 

pinto cay secoud and subsequent stages (wilhont 
»yY-pass 

L.F. choke, 40,000 turn, 100 henries ; for smoothing, 
nitering and cou pling. 

Auto-choke, fitted complete with tho necessary 
coupling, condenser and grid leak, 2 tixing holes 
only required. 

Inductance 35 henrics, low self capacity, com- 
pletely covered iron area, open type iron core. 


Manufacturer. 


Ashley Wireless eens Co. (1925), 
Ltd., Finch Place, Falkland Street. 
London Road, Liverpool. 

Climax Radio Electric, Ltd., oul 
Works, Putney, London, S.W 15 


Dubilier Condenser Co. (1925), Lid., 
Ducon Works, Victoria Road, North 
Acton, London, W.3. 


pe ge oe oe 


Enterprise Manufacturing Co., Ltd., 
Pe House, Grape Strect, London, 


Falk. Stadelmann & Co. Ltd., 89/93, 
Farringdon Road, "London. E. C. 1. 

Lever, Erio J., 33, Clerkenwell Green, 
London, E. C.1 

Lissen, Ltd., Lissenium Works, Friars 
Lane, Richmond, Surrey. 


McMichael, L., Ltd., Wexham Road, 
Slough, Bucks. 


Metro-Vick Supplies, Ltd., 
Park, Manchester. 


Oliver ” Pell Control, "Ltd. 


Trafford 


9? 
Granville 


House, Arundel Street, London, W.C.2. 


Ripaults, Ltd., King’s toad, St. 
Pancras: London, N.W.1 


Rothermel Radio ee of Gt. 
Britain, Ltd., 24 and 26, Maddox 
street, London, W.1. 


Suxon Radio Co., Henry Street Works, 
South Shore, Blackpool, Lanes. 

Ward & Goldstone, Ltd., Frederick 
Road (Pendleton), Manchester. 

Watmel Wireless Co., Ltd., 332a, 
Goswell Road, London, E.C. i, 

Wright & Woaire, Ltd., Halton Road, 
Canonbury, London, N .1. 

Zenith ‘Manufacturing Co., Villiers Road, 
Willesden Green, N.W.2. 


op oe er 


Name or Type. Resistance. 
Ohms. 
60,000 


70,000 
CMNAX oie via's a ois 0 25,000 
os 50,000 
20,000 
30,000 
40,000 
50.000 
60,A00-100,000 
5,000— 15,000 
25,000- 50,000 
20,000—100,000 
70,000-140,000 
0-100,000 


20,000—500,000 


29,000-3,009,000 
80,000 and 100,000 


40,000-150,000 


Ashley 


es  @ ¢ © wo © es wa we ew 


os ee eee veo ve 
es ee ee soe es & 


eeere see ee oe 


ee ee 


ee ed 


— 60,000-—80 000, 
and 100,000 


60,090, 80,000 
and 100,000 


50,000 

$0,000 

100,000 
1,500-100,000 
500-- 50,000 
0-500,000) 
0—500,000 
Q— 50,000 
0—100,000 
0-200,000 
1,000- 10,000 
109,000-100,000 
25,000—250,000 
50,000-500,000 


Varley 


or» +e eee 8 eee 


Ripaults Coote Ged 


Hlectrad viet tds hia 


ee | 


ore eer ese eae 


ta no 10 


Goltone .......... 


Watmel .......... 


20,000-100,000 


50,000-100,000 
10,0009- 75,000 
50,000 


60.000 
¥0,000-100,000 

30,000 

100,000 

a 120,000 


9* = @ @ © @ oe wm wo wee 
Wearito co... .0-0. 
pe = © © © © © we we ww 
Zenite 
Units. 


ee ee 


Pesistanece 


eo cec © escseoscscecseoeoosoror 


coo > 


mrmmeeooesoa o> eoececocecsceosocece 


Ya in We GS de SN EN EN on Crd on Ce ee ite 2 


Remarks. 


ne ee 


~ 


2 oeneseonaoacaszocececr 


Complete with clips. 


o> os 


Complete with holder. 


eo pe 
op 


ee 


Spare cartridges 176. 
Micrometer n pe. APACS cartridges Lie 


: i, ie 1/9. 
Variable. 


Mounted on base, metatlic elements. 


2 6 Non-inducetire. ; 
19 0 Wire- ony type for resistance-capacity 
coupling 
4 6 Tested to working load of 2-3 milliamps. 
If mounted on ebouite base with 
terminals. 1/- extra. 
7 Wire-wound on Bakelite Lase, with 
terminals and clips. . 
6 0 Do., without base. 
7 6 Bi-duplex wire-wound, with clips and 
se 
G6 0 Do., without. clips and base. 
3 6 Complete with fixing brackets. 
3 6 ae 3 za 
3 0 vA 
8 0 Wire wound. 
S 0 oe es 
8 0 es ve 
10 6 Graphite resistance elements, 
10 6 ss l A: zi 
10 6 
10 6 s is vi 
9 6 Compression type; graphite discs. 
9 6 e i$ a 
9 6 
9 6 99 ee es 
4 0 With base and clips, 1/ extra. 
3 6 With nickel clips. 
3 86 Red knob. Sinele-hole fixing. 
3. 6 Green knob. Single-hole tixing. 
9 0 Non-inductive. If inductively wound, 
9 6 6d. cach less. 
10 0 es Se * . 
2 F Vitreous cnanelted resistance rods. 
4 oe ee oe of 
5 6 


ene 
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Bournemouth’s Wireless Conference. 


A conference of wireless orgauisations, 
promoted by the Bournemouth and Dis- 
trict Radio Society, drew a large attend- 
ance at St. Peter’s Hall on Wednesday, 
April 28th. Visitors came from as far 


afield as Exeter, Bristol, Newbury, Salis- 
bury and Blandford. 

Among the speakers were the Mayor 
(Councillor H. J. Thwaites), Sir Dan 
Godfrey, Rev. H. Wilbur Ennis, and 
Commander J. R. Schofield. At the 
evening meeting an interesting address 
was given by Professor A. M. Low. 
During the day a visit was paid to the 
Bournemouth broadcasting station, 

06.0 0 


The Evolution of a Condenser. 


The story of the condenser, its manufac- 
ture and use, was told to an interested 
audience of members of the Leeds Radio 
Society on April 9th by Mr. Haywood, 
of the Dubilier Company. After dealing 
briefly with the condenser theory, the 
lecturer took his hearers in imagination to 
the mica mines in India, where, with the 
assistance of lantern slides, the natives 
were seen at work obtaining the raw pro- 
duct. By easy stages the members were 
able to watch the evolution of the con- 
denser, from the mica in its raw state to 
the finished article on the workbench. 

Some interesting slides were shown 
depicting the giant mica condensers in 
use at the P.O, Station at Rugby. Each 
unit weigh» 5 tons and contains 800.000 
pieces ! 
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Secretaries of Local Clubs are invited to 

send in for publication club news of general 

interest. All photographs published will be 
à paid for. 


New H.Q. at Manchester. 


Improved facilities for experimentation 
are now available to members of the 
Manchester Radio Scientific Society, new 
headquarters having been acquired at 6, 
Booth Street East, Manchester. A work 
bench has been fitted up and lockers are 
provided for the use of each person. 
The members are at present actively en- 
gaged in fitting new equipment, and the 
society hopes shortly to resume its normal 
course and to continue to justify its re- 
putation as one of the most active 
societies in the country. 
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Broadcasting Trials and Triumphs. 


In lecturing recently before the Golders 
Green and Hendon Radio Society Mr. 
J. A. H. Whitehouse, of the B.B.C., 
provided one of the most enjoyable even- 
ings of the session. His subject was 
“ Frequency in Relation to Broadcast- 
ing.” With the assistance of lantern 
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ENTHUSIASM AT BOURNEMOUTH. Some of the oficials and visitors who 

attended the successful wireless conference recently organised by the Bournemouth 

and District Radio Society. Visitors came from as far afield as Exeter, Bristol, 
Newbury, and Salisbury. 
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slides showing the B.B.C. studios Mr 
Whitehouse outlined the early struggles 
in the search fgr the perfect microphone, 
and described the different types that had 
been used. The story was told of the 
difficulties experienced in obtaining in- 
telligible and natural reproduction, of 
the attempts to overcome the echo pro- 
blem, and of how outside and relay broad. 
casting was carried out. Some interesi- 
ing views were shown of the Daventry 
high power station. 

Hon. secretary, Lt.-Col. H. A. Scar. 
lett, 357a, Finchley Road, N.W.3. 

0000 l 

“Controlling Oscillations by Light. 

Before the Ilford and District Wireless 
Society on April 27th Mr. G. G. Blake 
gave a fascinating lecture and demonstra- 
tion on ‘‘ The control of Oscillating Cur- 
rent by Visible Light.” Of the two 
methods of control, viz., the Widdington 
heterodyne and the Dowling zero shunt. 
the lecturer expressed a preference ior 
the former, on account of its shorter 
time lag. Ordinary wireless circuits were 
used in both systems, and Mr. Blake’: 
demonstration apparatus incorporated 
selenium cells in place of grid leaks. The 
cells in use were those of Dr. Fournier 
d'Albe. 

Hon. secretary, Mr. D. S. Richards. 
Swinford, Empress Avenue, Ilford, Essex. 

cooo 


“ Resistance Losses in Coils.” 


A lecture on the above subject wa: 
recently given before the Oxford Univer- 
iy Radio Society by Mr. R. J. Hardists, 


“Low loss” condensers, said the 
lecturer, had been manufactured for 
twenty years; as for coils, losses could 
only be cut down by using single-layer 
coils. The spacing was immaterial, as 
the magnetic losses outweighed completely 
the capacity losses. 

The hon. secretary of the society for 
the present term is Mr. M. A. Spender, 
Balliol College. 


-0000 
Tuning without Oscillation. 


Mr. J. A. Whitehouse, of the B.B.C., 
gave a useful lecture on ‘‘ Methods af 
Avoiding Oscillation ’’ at a public meet- 
ing held under the auspices of the Nor- 
a and District Radio Society on April 

rd. 

After demonstrating with a broadcast 
receiver, Mr.’ Whitehouse answered 
numerous questions on the technical side 
ofvbroadcasting. Capt. Hampson (G6JV), 
who moved a vote of thanks, said that 
the meeting constituted an effective reply 
to the scathing comments which had been 
made, suggesting that the society was 
apathetic on the question of oscillation ia 
Norwich. 

The new hon. secretary of the society 
is Mr. G. ‘Bayes Hayden, 37, Sandringham 
Road, Norwich’ 
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The Future of Broadcasting. 

In most respects the desire of the great 
industries is to let the dead past bury 
its dead, so far as the events and ex- 
periences of the general strike are con- 
cerned ; but as regards broadcasting and 
its future status the lessons of the strike 
have opened up quite a new aspect and 
have brought home to everybody a truer 
idea of the possibilities of wireless and 
its part in the nation’s life. 

ooo°0 


Speeches in Parliament. 

One important respect in which broad- 
casting is expected to be looked at from 
a different angle is in connection with 
broadcasts of the proceedings in Parlia- 
ment on occasions of importance. Many 
M.P.’s who opposed the suggestion. that 
was made a few weeks ago to broadcast 
the Budget speech are now understood 
to have changed their views; and as a 
result of the incalculable service rendered 
by wireless in the circulation of strike 
news, they would not now be averse from 
the idea of occasional broadcasts from 
the House of Commons. 

0000 


A Bill Before the House. 

In Gevernment circles, too, the part 
played by broadcasting during the strike 
will have some influence on the plans 
which are being prepared for the future 


conduct of the service. A short Bill of 


scarcely greater length than the Wireless 
Telegraphy (Explanation) Act of 1925, 
which consisted of two clauses only, may 
be expected just before the autumn 
recess. This Bill will not constitute a 
Government monopoly, but will merely 
ensure the use of the broadcasting 
machinery for definite official purposes, 
as and when required. 


0000 
A New B.B.C. 


In short, Government control need not 
be looked for; rather, the procedure of 
the Companies Acts may be utilised and 
the new authority incorporated as a com- 
pany, limited by guarantee. The Post- 
master-General would in that case 
nominate the subscribers to the memor- 
andum of association and places would 
be found either on the commission that 
will be established, or immediately under 
its control, for the officials of the present 
company who have done yeoman service 
during the recent industrial crisis. The 
line of the new legislation, about which 


By Our Special Correspondent. 


many elaborate speculations have been 
made, will be chiefly to prevent broad- 
casting from becoming a profit-making 
concern; to institute an incorporated 
body carrying on the work on much the 
same administrative lines as at present ; 
for during the past two or three weeks 
the officials have shown that very little 
evolution in the service is necessary in 
the public interest, and that, after all, 
is all that the Government are concerned 
with, 
0000 


The Educational Side. 


The educative influence of broadcasting 
is increasing, not only in this country, 
but also among other nationalities. 
This influence is being exerted by means 
of competitions in which listeners act in 
the capacities of both judge and prize- 
winner. Great Britain started the ball 
with “ request ° programmes and un- 
named items; the work of selection in 
the former case being left to the 
listener’s discrimination, while in the 
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latter case listeners were asked to dis- 
tinguish musical items which were not 
pee icualy announced. Then, prizes have 
een awarded to juvenile scholars for 
essays in connection with schools’ trans 
missions. 0000 


To Discover New Talent. 


Other prizes have been given for the 
most fitting conclusion to mystery stories, 
the first part only of which has - been 
broadcast, and for the correct description 
of various noises heard through the micro- 
phone. In addition, prizes have been 
awarded for choosing programmes based 
upon the public predilection ; and, finally, 
there is the competition now being con- 
ducted with the object of discovering new 
musical talent specially suitable for the 
requirements of broadcasting. 

oo 


Wireless Shorthand Tests. 

In the shorthand speed test, conducted 
some months ago from 2LO by Lord 
Riddell, no prize was given; but a New 


SAVOY HILL AND THE STRIKE. That the authorities recognised the vital import- 


ance of safeguarding the broadcasting service d 


uring the strike is shown by this 


photograph, taken outside “ No. 2 °” on one of the crucial days when no news meant 
anything but good news. 
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York station has gone one better and 
has awarded medals in a similar contest 
to shorthand writers who were abie to 
take broadcast dictation at speeds of 80, 
100, and 120 words a minute. Ihe 
entrants had to take down and transcribe 
in the presence of reliable witnesses, who 
posted the transcripts to the broadcasting 
station with a certificate that the condi- 
tions had been fulfilled. 


oo00oo0 


A Wireless Man Hunt. ‘ 


A feature that will test the ingenuity 
of listeners, who are to be offered prizes 
for correct solutions, will be a wireless 
man hunt, or voice htint, which is being 
organised by the B.B.C. The hunted 
man will appear in the programme at in- 
tervals and in various places and will 
make some announcement or read an 
item. Listeners will be asked to give a 
full description of this man’s movements 
from station to station. 

0000 


Melba to Broadcast. 


It is good news that the Covent Garden 
Opera season will not pass without pro- 
viding listeners with an opportunity of 
hearing Dame Melba in what are expected 
to be her last appearances on the operatic 
stage. No dates have yet been fixed, but 
it is believed that Dame Melba will have 
no objection to being broadcast in the 
opera in which she is appearing. 

0000 


Her First Broadcast. 

I remember a humorous little interlude 
which occurred on the night of Melba’s 
first broadcast at that tiny station at 
Writtle which Captain Eckersley con- 
ducted in the days when no one dreamed 
of broadcasting becoming the potent 
force that it now is. On arriving at the 
station, Melba glanced up at the aerial 
and said “ And is it from there that my 
singing will be broadcast? ” 
assured that it was, the great prima 
donna remarked, “Jolly good thing I 
haven’t got to climb up there to sing.’ 

ooo0oo0o 


The Aldershot Searchlight Tattoo. 

The arrangements for broadcasting the 
Aldershot Command Searchlight Tattoo 
have now been fixed, and the transmis- 
sion will take place on June 15th from 
9.20 to 10.33 and from 11.22 to 11.40 p.m. 
The skeleton programme provides for the 
broadcasting of the following items :— 

Entry of Massed Bands. 

First Post and Bugle Marches with 
band accompaniment. 

Pyramid of Searchlights and Lighting 
of Woods. 

Musical Drive by the 1st Brigade Royal 
Horse Artillery Massed Trumpeters. 

Entry of Massed Bands and Torch- 
bearers. 

ooo0°o 


Better than Wembley. 

It is a pity that television has not yet 
advanced to that stage where it is pos- 
sible to convey to listeners the magnifi- 
cent spectacular effect of this Tattoo, 
which outrivals anything that Wembley 
could produce. 
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British Wavelengths. 

Statements which have been made in 
certain quarters recently, purporting to 
represent proposed changes in the wave- 
lengths of some of the British transmit- 
ting stations as a result of the Geneva 
Conference in March last, should be 
ignored. Numerous suggestions ® have 
been put forward in connection with the 
necessary forthcoming redistribution of 
European wavelengths. None has yet 
been approved, and announcements affect- 
ing any part of the proposals are con- 
jectural and unauthorised. i 


FUTURE FEATURES. 


Wednesday, May 26th. 
Lonpon.—Beating Retreat relayed 
from Marine Parade, Dover. 


BouvgnemMoutH.—‘‘ The Wizard of 
Wireless ’’—a Romance of 
Radio. 

CaRpirF.—The Versatile Enter- 
tainers in “A Wireless 
Broadcasting Rehearsal.” 

NEWCASTLE.—“ A Little Fowl 


Play ’’—a Farce in One Act. 


Thursday, May 27th. 
Lonpon.— The Variety Artists’ 
Benevolent Fund Concert. 
MANCHESTER.—‘‘ In a Persian Gar- 
den ’’—Song Cycle for Four 

Solo Voices. 


Friday, May 28th. 
Lonpon.—The Kneller Hall Band. 
Guiascow.—Pianoforte Recital by 
Leff Pouishnoff. 
MANCHESTER.—The Cresswell Col- 
liery Institute Prize Band. 
Saturday, May 29th. 
Lonpon.—‘‘ The Bee-Bee Cabaret.” 
ABERDEEN.—'‘‘ The May Queen ’’— 
a Pastoral for Choir and 
Orchestra. 

Carpirr.—The University of Bris- 
tol Department of Education 
Concert. 


NEWS! An announcer broadcasting a 
news bulletin from London and Daventry 
during the strike. 
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High-Power Stations. 

Listeners should not be unnecessarily 
alarmed at the idea that when the higher 
power scheme of broadcasting is put in 
operation, those who live peran to 
one of the new stations will have ther 
reception facilities spoiled so far as any 
other station is concerned, and that only 
those who are able to indulge in the ex- 
pense of super-selective sets will get any- 
thing in the way of alternative pro- 
grammes. If the B.B.C. had given way 
before the protests that greeted the 
opening of the new 2LO last year, on a 
power of 3 kW., development would have 
been crippled and the effective crystal 
range of the London station would stil 
be limited to the old seventeen or eighteen 
miles, instead of twenty-five miles, as at 
present. 

0000 


Regional Transmitters. 


America has already passed through the 
phase upon which we are entering. The 
Americans long ago realised that high 
power would tend to stimulate greater 
interest in broadcasting and sought for a 
release from restrictions upon power; the 
high-power stations were to be placed 
outside the towne or cities at distances 


: - varying according to empirical formula 


with the proposed power. The plan of 
dividing the country into zones, with æ% 
many super-power stations to each zone, 
is one which will be applied in a modi- 
fied form to Great Britain. In the com 
plete scheme to be preparer for this! 
country there will be at least two higb- 
power alternatives, and thus the swamp 
ing effect of one very strong statign will 
be nullified, while atmospherics and other 
forms of interference will be overcome to 
a considerable extent. The higher-power 
stations will not be located in congested 
districts, and the service which they sup- 
ply will be available on crystal sets to 
additional areas comprising a population of 
some 34 millions. The designers of other 
types of receiver will soon set their 
energies to work to produce a receiving 
set that is adapted to the new conditions 
Coo0°o 

A Diving Broadcast. 

The diving novelty which was an- 
nounced some time ago and postponed, 
has now been fixed to take place on June 
21 next, when Mr. F. Shield, of Whit 
stable, will make a descent in the 
Thames. Mr. Shield has had nineteen 
years’ experience of diving and suffers no 
illusions as to the nature of the work. 
He says that most people have no doubt 
heard, at some time or another, a deep, 
manly voice pouring forth a lot of 
“piffle” about “toiling for wealth o 
the brink of the grave.” He thinks that 
“ piffle” is the only word to use. The 
diver is certainly a toiler, but when st 
his work he is no nearer the brink of thé 
grave than millions of other workers 2 
mines, factories, etc., to say nothing of 
some singers on concert platforms. Ti 
anyone thinks of taking up diving 35 $ 
means of getting rich quick, Mr. 
is all against it. . .. But he will tel 
listeners, on June 2ist, exactly what sort 
of life the diver leads. 
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WIRELESS CIRCUITS 


in Theory and Practice. 


12.—Receiving Valves. 


By S. O. PEARSON, B.Sc., A.M.I.E.E. 


HE three-clectrode valve, with its wonderful pro- 
perties, is without a doubt the most important 
_ piece of apparatus employed in wireless telegraphy 
and telephony. It is due almost entirely to the perfec- 
tion of the valve that wireless telephony has become so 
practicable, the development being greatly stimulated by 
necessity during the war. | 
The first thermionic valve was used by Professor J. A. 
Fleming in 1904. This was a two-electrode valve, or 
‘ diode, ’’ and consisted of a filament surrounded by a 
cylindrical metal sheath or ‘‘ plate,’’ the whole being 
enclosed in a glass bulb from which the air was ex- 
hausted, leads being brought out through the glass from 
the ends of the filament and from the sheath or plate. 
With such an arrangement it is found that when the 
filament is heated to incandescence by passing a current 
through it from a battery, and when the plate is given 
a positive potential with respect to the filament, a cur- 
rent passes between the plate and filament across the 
vacuum; but when the plate is made negative with 
respect to the filament no current whatever will flow. 
Thus the, arrangement constitutes an electrical ‘* non- 
return valve,” and was used extensively as a rectifier or 
detector’ of high-frequency oscillations in wireless re- 
ceivers before the advent of the three-electrode valve. 
The term ‘‘ valve” has been retained, and is almost 
universally applied to the present-day modifications with 
three or more electrodes, although in the true sense of 
the word the latter are not used as valves 
at all. 


Ionic Currents. 


In order to understand the operation of 
a thermionic valve it is necessary to know 
the nature of the current passing between 
the filament and the plate. In the early 
days it was impossible to exhaust all of 
the air out of the bulb, some of the gas 
always being retained in a rarefied state. 
The result was that when the applied plate 
voltage was Increased up to a certain point 
a blue glow appeared in the space between the filament 
and the plate, this being due to the fact that the rarefied 
gas became ‘‘ ionised ’’—that is, converted into a con- 
ducting state. Under these conditions the gas is split 
up into minute particles called ‘‘ ions ’’ carrying charges 
of electricity. Those ions carrying positive charges are 
called positive ions, and those carrying negative charges 
are called negative ions. The origin of the name ‘ ther- 
mionic ’’ is thus quite clear. 

At first it was thought that the current between the 
filament and the plate was entirely an ionic current con- 
ducted by the‘gas, but ft was soon discovered that a 


Fig. 1.—Diagram of connections 
for finding the characteristic 
curve of a two-electrode valve. 


current could flow even if no gas were present at all in 
the bulb, and in nearly all modern valves the bulbs are 
exhausted to the greatest possible degree, and are called 
“hard valves.’’ Those containing traces of gas are 
known as ‘‘ soft ° valves. 


Electrons and Electronic Emission. 


The nature of the current passing between the plate 
and the filament. in a very highly exhausted bulb is quite 
different from that in a bulb where a considerable amount 
of gas is left. In a perfect vacuum there are no ions 
present to carry the charges of electricity across the 
gap, and in this case it is found that a stream of ‘“‘ elec- 
trons °’ is emitted from the hot filament and drawn 
across the vacuum by the positive potential of the plate. 
Now, an “electron ’’ is the smallest charge of negative 
electricity believed to be capable of existing by itself, 
and according to the electron theory an atom of any 
particular substance is made up of a number of these 
negative electrons in motion round a positive charge called 
the nucleus. The nature of the atom depends on the 
number of electrons present and their arrangement about 
the nucleus. What concerns us here, however, is the 
fact that each atom is capable of holding a number of 
electrons over and above those determining its physical 
properties. Every atom is supposed to contain a number 
of these ‘‘ loose’’ electrons, and by giving a body a 
positive charge of electricity, what we are really doing 

is to take away some of these extra elec- 
tT trons. Similarly, when a number of elec- 
trons are added to an atom, the latter 1s 
given a negative charge. By the electron 
theory a current of electricity in a con- 
ductor is explained as a transference of 
„electrons from one atom to another in the 
conductor, and, since under steady condi- 
tions of current, each atom remains at a 
constant potential, it follows that the 
number of electrons in cach atom is 
always the same; thus, as an electron enters 
an atom another electron must of necessity 
be shot off from the other side, this process going on all 
through the conductor. It is necessary to consider a 
current of electricity in this light in order to see what 
becomes of the stream of electrons from the heated fila- 
ment of the valve when they enter the plate. 

Consider a two-electrode valve in which the vacuum is 
assumed to be perfect, so that the current between the 
plate and the filament is in the nature of pure electronic 
emission from the filament. In Fig. rı such a valve 
is shown connected, so that the voltage between the plate 
and the filament can be varied, a milliammeter being. 
included in the plate lead to measure the current.. It is 
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Wireles: © rcuits in Theory and Practice.— 
found toat current flows from the plate to the filament 
according to the usual notation of direction of a current ; 
but ìt is known that the current in the vacuum between 
the plate and the filament consists of a stream of electrons 
being emitted from the hot filament and passing over to 
the plate, and this is why the electrons are said to be 
negative. The choice of sign in the first place was purely 
arbitrary, and it is unfortunate that the direction decided 
upon as positive happens to 
4 be opposed to the direction 
of motion of the electrons 
emitted from a hot body and 
to their direction of motion 
through a conductor. 


PLATE CURRENT 
(MILLIAMPERES) 


The Space Charge. 


It is well known that two 
10 20 30 40 50 60 70 80 charges of like sign repel 

PLATE VOLTAGI one another with a force in- 
versely proportional to the 
square of the distance be- 
tween them, and we see, 
therefore, that each electron in the stream passing from 
the filament to the plate exerts a repulsive force on its 
neighbours. From this it follows that those electrons 
which have already got away from the filament are 
tending to drive back. those which are just about to leave 
the filament. In other words, the electrons in the space 
between the filament and the plate constitute a negative 
charge of electricity whose electric field is in such a 
direction as to oppose the 
emission of any further elec- 
trons from the filament. 
This negative charge in the 
space surrounding the fila- 
ment is known as the ‘‘ space 
charge,” and it is to over- 
come this that a fairly large 
positive potential has to be 
applied to the plate, other- 
wise no electrons would be 
emitted from the filament at 
all. The higher the plate 
potential the greater the 
number of electrons drawn 


Fig. 2.—Typical characteristic 
carve of a two-electrode valve. 


Three — electrode 


Wireless 
World 


Three — electrode 


MAY 26th, 1026. 


soft valve where a small amount of gas is left in the 
bulb, the lower bend of the characteristic curve is very 
much sharper, the reason being that the gas becomes 
suddenly ionised at a more or less critical voltage. Th 
ionisation of the gas is probably started by the bombard- 
ing effect of the true electrons on the molecules of the 
rarefied gas. Thus a soft valve is very much more sen- 
sitive as a detector or rectifier of weak signals than a 
hard one. On the other hand, in a soft valve the filament 
is being continually bom- 
barded by the positive ions 
and is soon disintegrated, 
having a comparatively short 
life. 


The introduction of a 
third electrode between the 
plate and filament of | 


Fleming's valve was effected 
by de Forest in America in 
1907. This third electrode 


took the form of a wire mesh Fig. 3.—Diagram showing acties 
ree—electrod 


or grid, de Forest’s object of gridinat e valve. 
being to provide a means of 

controlling the stream of electrons passing from the fila- 
ment to the plate by varying the electric field between 
those two electrodes; for, instance, giving the grid a3 
slight positive potential with respect to the filament would 
partly neutralise the effects of the space charge, and 
so allow more electrons to pass to the plate. The thir’ 
electrode had to be made in the form of an open mes’ 
to allow a free passage for the electrons passing from 
the filament to. the plate 
Although the three-electrode 
valve was evolved at such an 
early date, it did not come 
into general use until the 
time of the war, since when 
many improvements an) 
modifications have been 
effected, but the principle re- 
mains the same, although 
there is a considerable differ- 
ence in the shapes and cor- 
struction of valves made by 
different manufacturers. In 


Tonular tares- the most common type the 
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second, until a limit is 

reached when the filament is incapable of giving any 
greater emission. Under these conditions the saturation 
point is said to have been reached. The maximum elec- 
tron current available defends chiefly on the temperature 
of the filament, increasing very rapidly as the tempera- 
ture is raised. 

The general form of the characteristic curve for a hard 
valve showing the relation between the plate voltage and 
the current is indicated by the curve of Fig. 2. The 
curve rises very gradually at the lower end, due to the 
presence of the space charge, becoming steeper for higher 
values of plate voltage which more eftcctively neutralise 
the effects of the space charge. The position of the upper 
bend in the curve depends on the temperature of the fila- 
ment and the material from which it is made. For a 
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surrounding a short, straight 
filament, and the grid takes the form of an open wire 
spiral placed concentrically within the anode or plate. 
Another type has a V-shaped filament enclosed by a flat- 
shaped anode and grid. As far as filaments are con- 
cerned, valves may be divided into two classes, namely, 
“ bright emitters ° and ‘‘ dull emitters.’ To the former 
class belong valves with pure tungsten filaments whic 
require to be heated to a white heat in order to get 
sufficient emission of electrons, and to the latter class 
valves with specially treated filaments capable of giving 
a large emission when heated to a dull red heat only. 
Great progress has been made in this respect, and it is 
not beyond speculation to anticipate the discovery of 4 
cold emitter which will operate at atmospheric tem- 
perature. 
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Wireless Cirouits in Theory and Practice.— 

We now come to consider the operation and general 
properties of the three-electrode valve. Before proceed- 
ing to discuss the characteristics it is necessary to obtain 
a clear idea of the function of the grid and the manner 
in which it controls the stream of electrons issuing from 
the filament. Fig. 3 gives diagrammatically an end view 
of a straight filament surrounded by a cylindrical plate 
and wire spiral grid. When the filament is heated and 
the plate is given a moderately large positive potential 
with respect to the filament, electrons are drawn across 
the vacuum and pass between the turns of the wire grid 
which is denoted by the dotted circle in the diagram. 


Action of the Grid. 


We have already seen that those electrons in the space 
surrounding the filament constitute a negative space charge 
and produce an electric field tending to prevent any more 
from leaving the filament. If now the 
grid is given a slightly positive potential 
with respect to the filament it will pro- 
duce a counter electric field which neutral- 
ises the space charge to a degree depending 
on the potential of the grid, thus allowing 
a larger electron current to flow. The 
electrons leaving the filament are emitted 
with high velocity, and, provided the 
potential of the grid is not too highly posi- 
tive, very few of them will be absorbed by 
the grid, nearly all of them being drawn 
between the meshes or turns by the higher 
potential of the plate. If the grid poten- 
tial is made appreciably large in the positive direction, 
it will exert an attractive force on the electrons in the 
vacuum and itself absorb large numbers, resulting in a 
considerable grid current passing between the grid and 
filament round the external circuit. 

When the grid is given a negative potential with re- 
spect to the filament it assists the space charge in repel- 
ling back those electrons about to leave the filament, 
and so reduces the value of the anode current. In fact, 
if the grid is given a sufficiently large negative potential 
it will allow no electrons whatever to leave the filament 
and no plate current will be obtained. 

The chief characteristic curve of a valve is that show- 
ing the relation between the anode current and the grid 
voltage with respect to the filament when the latter is 
heated to the normal operating temperature, and with a 
constant positive potential applied to the anode. This 
is called the anode characteristic curve for the particular 
potential at which the plate is maintained. There is a 
separate curve for each valuc of the plate potential. It 
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must be realised that since the filament is heated electric- 
ally its potential is not the same along the whole of its 
length, but drops uniformly from one end to the other. 
Thus, when stating that either of the other electrodes has 
such and such a potential with respect to the filament, it 
is necessary to refer this potential to one end of the fila- 
ment, and for this purpose the negative end is always 
chosen. For instance, in stating that the plate voltage 
is 50 and the grid voltage zero, we mean that the former 
is 50 volts above that of the negative leg of the filament 
and that the grid is at the same potential as the negative 
leg of the filament. 


Plotting Characteristic Curves. 


The usual method of finding the static characteristic 
curves of a valve is indicated by the diagram of connec- 
tions of Fig. 4. The correct voltage is applied to the 
ends of the filament from a low voltage or low tension 
battery, A, a suitable voltmeter V; being 
connected across the filament legs, the con- 
trolling rheostat R being adjusted until 
the voltmeter reads the required value. It 
is very important that the filament voltage 
should be kept constant during the tests. 
A high voltage or #igh tension battery B 
is connected with its negative pole to the 
negative leg of the filament, and its posi- 
tive pole to the plateʻof the valve, a milli- 
ammeter being included in the circuit as 
shown. The plate potential is measured 
by a high resistance voltmeter V, con- 
nected across the H.T. battery. It is 
important that the positive terminal of the voltmeter 
should be connected between the positive pole of the 
battery and the milliammeter, and not between the milli- 
ammeter and the plate, because in the latter case the milli- 
ammeter would read not only the anode current, but also 
the current taken by the voltmeter. 

In order to vary the potential applied to the grid over 
a range of both positive and negative values, a potentio- 
meter P may be connected across a battery C, the centre 
point of which is connected to the negative leg of the 
filament, as shown in the diagram. The grid is connected 
to the slider and a voltmeter V, is provided for measuring 
the grid potential, being connected between the grid and 
the negative leg of the filament. Readings of the milli- 
ammeter are obtained for various values of V,, makipg 
sure that Va and Vy are kept constant for one set of 
readings. Further sets of readings can be taken with 
other fixed values of Va, and a series of curves obtained. 
The characteristic curves of a valve obtained in this 
manner will be discussed in the next instalment. 


lotting 
the anode characteristics of a 
three—electrode valve. 


The following are the correct solutions of THE WIRELESS WORLD Hidden Advertisements Competition for the issue of April 28th. 


Class No. Name of Advertiser. Page. 
l. Brandes, Ltd. 9 
2. Caxton Wood Turnery Co. ii. 
3. Mullard Wireless Service Co., Ltd. 7 
4. Electrodix Radios. 13 
5 Bretwood, Ltd. 11 


Telephone Manufacturing Co., Ltd. ii.. 


The following are the prizewinners :— 


M. Warner, Clapham Junction, S.W.1r .. .. £5 

J. W. Robinson, Junr., Manchester.. oe se £3 

Thos. E. Solomon, Brighton .. ; ; £l 
Ten Shillings each to the following :— 

T. M. Salmond, Glasgow. Capt. K. J. Lee, Bedford. 


B. W. Reed, Southampton. (Mrs.) C. Mills, Oxford. 
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THE DARIMONT CELL. 


A Rechargable Primary Battery for Filament Heating. 


lem in districts remote from public electric supply 

and generating plants. To adopt dull-emitter valves 
of high filament efficiency deriving current from dry 
cells cannot be regarded as entirely satisfactory. 

With a view to considering the suitability of dry bat- 
teries for running various types of valves in parallel 
the writer made reference to the lists of several battery 
manufacturers. The absence of information from which 
one can determine the normal working life of a dry bat- 
tery is rather remarkable, the available 
data being limited practically to battery 
voltage and overall dimensions. 
not expect to find the approximate ampere- 
hour capacity stated, for this changes 
within limits depending upon the rate of 
discharge, and, moreover, the total ampere- 
hour capacity of a battery for complete 
discharge 1s no indication of the hours of 
life obtainable for filament heating. The 
voltage of a dry battery on discharge 
steadily falls, and if the approximate 
ampere-hour capacity between certain volt- 
age limits were available, the working life 
of a battery could be readily estimated. 
No comparison of running costs can, there- 
fore, be made between the dry cell and 
other types of batteries for filament heat- 
ing. The principal criticism of the dry 
battery is that when discharged it must be 
discarded, thus comparing unfavourably 
with the rechargeable wet battery, where 
only a small expense is incurred for recon- 
ditioning. Wet cells of the Leclanché 
type have acquired no degree of popularity for filament 
current supply. 


I" is difficult to find a solution to the battery prob- 


Constant Voltage on Heavy Discharge. 


The ‘‘ Darimont ” wet cell, which is capable of giving 
comparatively heavy discharge, and is recharged by 
renewing the solution, promises to prove a boon to country 
users without accumulator charging facilities. 

The cells are available in four sizes, and the manu- 
facturer’s data are given below :— 


Capacity | Maximum Internal Dimensions 
Type (Amp.-hrs.).| Discharge | Resistance (Inches). 
(Amperes). (Ohms). 
No. 2} 124—14 0.4 1.1 —1.4 34 446 
No. 5 22 —24 0.5 0.8 —1.0 33 x4} x 73 
No. 10 40 —44 0.7 0.6 —0.75 5 x53x8 
No. 15 63 —67 1.2 0.34—0.45 6 x6 x9} 


The working life for a few typical receiving sets can 
be taken as follows :— 
B 40 
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No. and Type of No. and Type of 
Valves. . Cells. 
1 D.E. 1 T.5 
2 D.E.2 2 T.10 170 
2 .06 type 3 T.24} 110 


The important merit of the ‘‘ Darimont ” cell is its 
property to maintain a constant voltage during discharge. 


> 


and thus no inappreciable voltage rise results when t 


battery is left standing, a property whic 
renders it superior to the dry cell. Re- 
cuperation while not in use is the chi 
cause of filament burn-out when running 
dull-emitter valves from a dry battery. 


Result of Test. 


On test, the type No. 10 cell discharging 
through a resistance of 5 ohms gave 4 
potential of 1.4 volts at the commencement, 
and after 100 hours fell to 1.25 volts. After 
140 hours the voltage dropped to 1.2, still 
a satisfactory working potential, an 
during the next ten hours rapidly fell te 
below one volt, the internal resistance 
which had remained practically constant 
at o.5 ohm rapidly rising after 154 hours 
discharge to nearly one ohm, indicating 
that the depolarising compound was e- 
hausted. The watt-hour output in rela 
tion to the ampere-hour capacity is thus 
exceedingly high. The measured ampere- 
hour capacity of the smallest type cel, 

* No. 2$, was found to be 13.7 on ai 
overload test, starting with a discharge rate 1. 
ampere, whilst on a normal discharge of o.1 ampere 
a capacity of 14.5 ampere-hours was obtained, which 
reveals the capability of the ‘‘ Darimont”’ cell to 
maintain its full capacity on excessive load. Thee 
figures compare favourably with small type secondary bat 
teries, and contrast with the dry cell. 

In construction the ‘‘ Darimont ’? cell makes use o 
a rectangle glass container. It is a two-solution cell with 
a porous cylinder, in which a membrane is deposited 
preventing diffusion. The positive plates are of carbon 
and the negative a folded zinc sheet. The top is neatly 
filled in with pitch, and a porcelain cover fits over th 
inner receptacle. The cell is rendered active by the add: 
tion of solutions made up from substances supplied '1 
dry form, and after filling can be brought in action almat 
at once. The charges are supplied in clean, compat 
cartons, which may be kept in stock without deterioration. 

The ‘‘ Darimont ” battery goes a long way towards 
bringing the valve receiving set within the province of 
those possessing no charging facilities, and can be œt 
sidered a true ‘‘ home service ” battery—a term applied 
to it by the manufacturers. 
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Correspondence sbould be addres:ed to the Editor, “ The Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by tce writer’s name and address. 


s 


‘BRETWOOD AUTO AUDIO FREQUENCY AMPLIFIER.” 


Sir,—In your issue of April 28th, you publish a letter under 
the heading of ‘‘ Bretwood Auto-Audio Frequency Amplifier ” in 
which your correspondent states that : ‘‘ In general electrical tech- 
nology transformer is understood to be an apparatus which is 
capable, we say, of changing direct into alternating, or the re- 
verse, or really transforming one current into that of a differ- 
ent character. In a low-frequency transformer there is no such 
transformation of current, but there is merely a step-up effect 
taking place, and therefore you will see the reasons why that 
under no circumstances would we have called our component 
a transformer.” ` S 

Surely this is an error on his part, since in power electrical 
engineering the term “transformer” is used in reference to 
an apparatus for obtaining a change of voltage on an alter- 
nating current supply, whilst for converting from alternating 
current to direct current, such apparatus as “ rotary converters,”’ 
‘‘ motor converters,” “ motor generators’’ or “arc rectifiers ”’ 
ig required. 

If you can find space for this lette? in your journal it may 
possibly prevent some of your readers being lead to a misuse 
of terms, which unfortunately appears to be a common failing 
with amateurs. R. G. TORRY, B.Sc. 

Newcastle-on-Tyne. : 


Sir,—In your issue of April 28th you publish a letter from 
Messrs. Bretwood on the above subject. On the greater part of 
this letter 1 am not qualified to comment, as I do not know the 
terms of your letter to which they refer. 

In the penultimate paragraph, however, there is a statement 
to which I take exception, namely, ‘“ .. . a transformer . . . is 
not the right name for the ordinary low-frequency transformer. 
In general electrical technology transformer is understood to be 
an APPa as which is capable, we say, of converting direct 
into alternating. or the reverse, or really of transforming one 
current into that of a different character.” 

Will you permit me to point out that in “ general electrical 
technology ” the word ‘‘ transformer ’’ means nothing of the 
sort. 

A piece of apparatus which receives an alternating current at 
one voltage and delivers an alternating current at some other 
voltage—either higher or lower—is called a ‘‘ static transformer,” 
or, more simply, a “transformer.” It always has been so called. 

A machine which receives direct current at one voltage and 


delivers it at another voltage is sometimes called a “ D.C. trans- . 


former ’’; more generally a “rotary transformer °; and, if it 
has but a single armature, it is almost invariably termed a 
“ rotary converter.” f 

A machine having revolving parts, which converts from D.C. 
to A.C., or the reverse, is never called a transformer. Depend- 
ing upon its nature, such a machine is either a ‘‘ motor genera- 
tor,” or a “ rotary converter.” 

apparatus having no moving parts, which converts from 

A.C. to D.C., is also never called a transformer. It is called 
a “rectifier ” or a “ valve.” 

I put this point forward as I feel that in wireless work, where 


so many very keen men have not had the time or opportunity 
for a preliminary electrical training, absolute accuracy is essen- 
tial in the use of technical words. Further, many of us are 
apt to judge the value and the accuracy of the whole of a state- 
ment from our knowledge of the accuracy of part of it. 
F. T. FAWCETT, M.A., D.Sc. 
Woodford Green, Essex. 


Sir,—Keats (who only held a poet's licence) remarked that 
‘‘ heard melodies are sweet, but those unheard are sweeter.” 
Surely this must apply to the letter which was sent by you 
to Messrs. Bretwood, Ltd., but not published in your last issue. 
There can be little doubt that it expressed the feelings of many 
of your readers. GEORGE M. MEYER. 
Gateshead. 


Sir,—The publication in The Wireless World, on page 639, of 
a letter from Messrs. Bretwood prompts me to write you again 
on the above subject. 

I have this week experimented with a four-turn, 2ft. frame 
aerial using a series aerial tuning coil, to which the customary 
reaction is applied. 

Following this with two L.F. stages coupled by Bretwood Auto 
Audio amplifiers moderate loud-speaker signals were obtained 
without the slightest interference from the electric trains. A 
third stage was necessary for heavy loud-speaker work, but 
signals remained pure in tone. 

“ Crackles ’’ caused by the sparking of the overhead electric 
trains have been particularly bad since the introduction of the 
additional services, the vivid sparks illuminating the room after 
dark like lightning. I feel there must be many other suffer- 
ing readers who would be interested to hear of this success. 


Balham. ' W. STUART CLARK. 


POINTS ABOUT PORTABLE RECEIV ERS. 


Sir, —In reply to Mr. L. W. Ruskham’s strictures òn my 
article about portable receivers, he is, of course, entitled to his 
opinions, and I shall only reply on matters of fact. 

(1.) Nobody wants to be bothered with a separate aerial if 
they can get results with a small frame inside the case. The 
trouble is that there is only one commercial low-priced port- 
able which achieves such results. I will avail myself of Mr. 


Ruskham’s invitation to sample his three-valver; but its range © 


is inadequate for general motoring purposes. 

(2.) There is at least one commercial superheterodyne, which 
scales no more than 32lb. complete, and is quite efficient. This 
is on the heavy side for some people, but is perfectly reason- 
able for motoring work. 

(3.) The 0.06 filament is not remarkably robust, and some of the 
two-volt valves are much sturdier. But the 0.06 type is practi- 
cally indispensable on a portable superheterodyne, and Mr. 
Ruskham is in error in fancying that numerous casualties are 
inevitable. It all depends on the type of valve holder employed. 

(4.) I disagree profoundly with his views on valve holders. 
Rigid sockets lead to broken filaments. Solid ebonite sockets 
suspended in wobbly fashion accentuate vibration, and the 
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talves jump out unless padded in position. 
four separate legs, individually sprung, not only protects the 


THE WANDERER. 


filament, but locks the valve in position, 
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if he cannot eventually provide himself with a very much better 
portable set than any of the commercial varieties that I happen 


to know of he must be well below the average in intellect. 


London, S.W.1. 


Sir,—I have read Mr. L. W. Ruskham’s interesting letter on 


portable receivers, and find myself in disagreement with a good 
A set that requires the rigging of an aerial 
or that carries its batteries or loud-speaker in separate cases, I 
would not call a portable set, and I think we can agree to rule 
it out of the discussion. I think I have probably covered a good 
many more miles with portable sets than any one else in this 
country, and my conclusions are the result of hard practical 
Two constructional] points that have been brought 
home to me are (a) that not only are spring valve holders out 
of the question but the valves should be rigidly held down in 
rigid sockets, and (b) that soldered joints do not stand vibration 
anything hke so well as a good screwed connection. 
sufficient evidence on both these points to put the matter as 
far as I am concerned quite beyond the pale of argument. As 
regards 0.06 valves, if one gets the right sort they are must suit- 


deal that he says. 


experience. 


able. 


‘ Barring absolutely the superheterodyne,’’ says Mr. Rusk- 
ham; but it seems a pity to kick off by barring the one and 
only system which has made the portable set a really practic- 
super-het.” has no raison 
d'etre as a domestic set, or anywhere where an outside aerial 
is available, but for portable sets it stands absolutely in a class 
To begin with, it extracts results from that appal- 
lingly inefficient type of frame aerial which is contained in the 
lid of a box in a manner which no other system can begin to 
approach. Moreover, owing to the fact that oscillations at the 
pestilential frequency employed in local broadcasting are elimin- 
ated at the source, the rest of the apparatus can be crowded in 
a way that is quite impossible in a straight high-frequency set. 
My own set measures 13in. x Tin. x6in., and employs six valves, 
with provision for a seventh, a second L.F. stage which has not 
The whole case measures outside 14in. 
square by 8in. deep, and contains its own aerial, loud-speaker, 
and 2 pairs of telephones, and, of course, all batteries. This is 
the smallest portable I have succeeded in making. and so much 
more efficient than any previous model that comparison is ridicu- 
Indeed, the performance of any “‘ super-het.’’ that has 
been really carefully ‘‘ hotted up” is to me more than incred- 
ible; it is uncanny, and I can find nothing in the theory of the 


able proposition. To my mind the ‘ 


by itself. 


been found necessary. 


lous. 


instrument really to account for it. 


Mr. Ruskham considers the construction of a portable set a 
job quite unsuitable for the amateur. and here I differ from him 
Assuming the amateur to be a neat and accurate 
workman he is the only one who can make the set he wants. 
He has the time available, which the manufacturer has not, and 


absolutely. 


Gambrell Bros., Ltd. (76, Victoria-st., 
S.W.1). Data concerning Gambrel] Coils 
(sizes, inductance, self-capacity, etc.); 
also Gambrell “ Efficiency ’’ productions 
for wireless. 

Carfax Company, Ltd. (312. Deans- 
gate, Manchester}. Pamphlet describing 
Battery Charging Equipment for A.C. 
Circuits. 

Automatic Coil Winder and Flectrical 
Equipment. Co., Ltd. (Wellington House, 
Buckingham Gate, London,  S.W.1.). 
Folder descriptive of *‘ Slektum ” Induct- 
ance Coils. 

General Electric Co., Ltd. (Magnet 
House, Kingsway, London, W.C.2.). 
Pamphlet dealing with D.E.2 H.F. and 
L.F. Valves, giving suitable circuits and 
useful data. 

Stratton and Co., Ltd. (Balmoral 
Works, Birmingham). Tlustrated cata- 
logne of “ Eddystone ”’ Receivers, Loud- 
Speakers, Transformers. etc., ete. 

Marconi’s Wireless Telegraph Co., Ltd. 
(Marconi House, Strand). Leaflet No. 
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I have 


JOHN KENNEDY. 


REMARKABLE RECEPTION ON A CRYSTAL. 


Sir, —Last September you were good enough to publish a list 
of stations (22) picked up on a plain crystal during the Geneva 
I now give a list of stations heard to date ons 
plain crystal without any amplification. 

2RN (4 miles off) works a loud-speaker comfortably—in fact. 
it is audible at 75 ft. 
off the loud-speaker (audible at 9 or 10 feet) during the winter 
to sceptics, ang only the other day invited some members of the 
Wireless Society of Ireland out to hear loud-speaker reprodu- 
tion from 2RN and surprised them. 

I identified one American station and heard (I think) anothe:. 
but I had to wait up % nights to get them. 
faintly for about 10 or'15 seconds, and then faded out completely 


Frequently I have demonstrated Daventry 


WBZ came ù 


for about 25 minutes, and then on again for another 10 seconds 


and so on. 


crystal, 


(1,400), Hanover, 


mornings. 


Sandymount. 
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1055. describing the Marconi 25-40 watt 


Portable Station, Type §.A.1. Supple- 
mentary to Pamphlet No. 234. 
Zenith Manufacturing Co. (Zenith 


Works, Villiers Road, Willesden Green, 


N.W.2.). New catalogue of Zenith Regu- 
lating Resistances, Zenite Units, and 


Small Transformers. 

Electrodix Radios (218, Upper Thames 
Street, E.C.4.). Catalogue of “ Every- 
thing Electrical,” including Wireless 
Apparatus and Accessories. With 590 
illustrations. 

Batteries, Limited (Crabbs Cross, Red- 
ditch). List No. 2, detailing reduced 
prices and giving spare part list of the 
“ NIFE ” Nickel Steel Alkaline Accumu- 
lator. 


Leipzig, Ell 
feld, Murenburg, Stuttgart, Munich, Vienna, WBZ (Sprin: 
field, Mass.), and an amateur in Liver 


I notice the German stations come in in spasms, one wet: 
much stronger than another, and I think the volume all rou 
is less than last year, although occasionally a single statici 
wil] come in at good strength. I notice the Spaniards are strong 
and easy to fish for this winter, whilst the Parisians have 
dropped away, excepting Radio-Paris. 

I have not yet got a Welsh, Dutch, or Swedish station on the 


Stations heard on loud-speaker :—2RN (loud), 5XX (faini). 

On two pairs of telephones :—2ZY, 2BM, ZLO, 6LV, 5. 
2BO, Oslo and Hamburg. l 

On one pair of telephones :—Belfast, Newcastle, Nottingham, 
Edinburgh, Stoke, Madrid (Iberica), Madrid (Union), San Sebes 
tien, Barcelona, Bilbao, Valencia, Toulouse, Radio-Paris, Pett 
Parisien, Lyons, Zurich, Berne, Rome, Milan (testing on W 
metres), Königsburg, 


Kénigswusterhause!: 


Breslau, 
Munster,  Eller- 


Dortmund, 


Bremen, 


l on recent Sunday 
WILLIAM F. WARREN. 


P.S.—I am troubled by the unselectiveness of the crystal. at 
stations such as 2LO, 2ZY, 2BM, Oslo, and Hamburg all cove 
in together, and jam each other unrecognisably. 
loose coupling and wave traps, special circuits, etc., but the 
results are not what were to be expected, as signal weakening 
took place to too great an extent. 


I have tried 


Marconiphone Company, Limited (210 
212, Tottenham Court Road, W.1.). Pub 
lication No. 428a, relative to the rang 
of Marconiphone Amplifiers. 

Power Equipment Co., Ltd. (Kingsbury 
Works, The Hyde, Hendon, N.W-9). 
Pamphlet describing ‘‘ Powquip ” Induct- 
ance Coils. Also, ‘‘ Notes for the Amatew 
Experimenter,” price 3d. 

Fuller’s United Electric Works. ld. 
(Woodland Works, Chadwell Heath. 
Essex). Lists No. 260 and 261, deals 
with ‘‘ Sparta’? Radio Accumalators. 

Fagle Engineering Co., Ltd. (Fag! 
Works, Warwick). Abridged Price L# 
No. 26w, of “ Chakophone” Wireles 
Receivers, Accessories, and Components. 

Trelleborg Ebonite Works, 
(Audrey House, Ely Place, E.C.1.). Panel 
Price List of Trelleborg Ebonite, 8188 
sizes, thickness, etc., etc. 

Automatic e age Mannufactarng 
Co., Itd. (Liverpool). Tlustrated 
No. 71, descriptive of ‘‘ Claritone” Lost 
Speakers and Headphones. 
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| The Wireless World 


Information Department 


Conducts a Free Service 
of Replies to Readers’ 


Queries. 


Methods of Rectifying. 


l understand that there are three dif- 
ferent ways in which a valve can act 
as a rectifier, of wireless signals. I 
am at present using my valve as a 
rectifier. by employing the conven- 
tional grid leak and condenser, but 
should like to try the other methods 
tf possible. E. D. 8. 

The usual method of using a valve as 
a rectifier by employing a grid condenser 
and leak is the most sensitive one. It is 
usually known as ‘‘ cumulative grid recti- 
fication ” or more shortly ‘‘grid rectifica- 
tion.” It has the disadvantage of de- 
creasing selectivity due to the flow of 
grid current, this applying especially 
when too much positive bias is used. 
Another disadvantage is that a certain 
amount of distortion is introduced, especi- 
ally on strong signals, and also in cases 
where too high a value of grid leak is 
used. A high value of grid leak is, 
however, desirable when searching for 
weak signals. A valve may also be caused 
to rectify on the bottom bend of its grid- 
volts-anode current characteristic curve, 
this being usually known as ‘‘ bottom 
bend ” or “ anode” rectification. This 
method eliminates the distortion associ- 
ated with grid rectification, but is very 
insensitive to weak signals, unless a 
special type of valve specially designed 
for anode rectification is used, typical 
examples of such valves being the Mar- 
coni Q.X and D.E.Q and the Mullard 
S.6. Using ordinary valves the system 
can only be used following several stages 
of H.F. amplification, or in those cases 
where the receiver is to be used at very 
close range to a broadcasting station. 

A valve can also be used to rectify on 
the top bend of its characteristic curve 
by applying a small positive bias to the 
grid instead of a negative bias as in the 
case of “bottom bend” rectification. 
The term ‘anode rectification’’ is in 
reality applicable to either top or bottom 
bend rectification, although it is more 
usually applied to the latter. nee bend 
rectification is strongly to be condemned 
and is never used under any circumstances, 
since it possesses all the disadvantages 
of flat tuning and poor quality, associated 
with grid rectification, but -without the 
advantage of great sensitivity. In many 
cases where home constructors connect 
the grid return lead of their H.F. valve 
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to L.T.+ instead of to L.T.—, the valve 
acts as a top bend rectifier instead of as 
an H.F. amplifier. The effect is exactly 
the same when the potentiometer method 
of stabilising H.F. amplifiers is used. In 
H.F. amplifers it is well to check any 
tendency to top bend rectification by 
giving the valve grids a small negative 
bias in order to keep the working point 
well away from the top bend. At the 
same time, if too much negative bias is 
used, the valve will commence to rectify 
on its bottom bend, and it is evident, 
therefore, that careful adjustment of this 
bias valve must be made. This applies 
with equal force when a valve is used in 
a reflex receiver for dual amplification. 


oooo 


The Ultra-audion Circuit. 

1 understand that tt is possible to con- 
struct an extremely efficient aingle- 
valve receiver by using the ultra- 
audion circuit. Will you please give 
the necessary circuit, together with a 
few notes on the circuit, stating 
whether or no tt 18 of the super- 
regenerative type? H. T. b. 

The de Forest Ultra-audion circuit 
does not belong to the super-regenerative 
class, but falls more properly into that 


Fig. 1.—The de Forest Ultra-audion 
circuit. 


class of circuit employing a special form 
of capacity reaction control, such for in- 
stance as the Hartley circuit, which was 
fully dealt with in a complete article 
published in our issue dated January 
27th, 1926. The circuit diagram is given 
herewith in Fig. 1. The circuit gained 
immense popularity in America under 
the name of the ‘‘Cockaday"’ circuit. 
The actual Cockaday cireuit employed 


three valves, but the last two functioned 
merely as L.F. amplifiers using trans- 
former coupling, whilst in the revised 
Cockaday receiver three resistance-capa- 
city coupled L.F. valves were used. The 
reason for the popularity of this receiver 
is in its selectivity and sensitivity, 
which were of no mean order. 
©0000 


Valve Impedance in H.F. Amplifiers. 

It is frequently stated in designs of re- 
ceivers embodying neutralised H.F. 
amplification, that the circuit has 
been designed specially for low- or 
high-impedance valves. What is the 
dividing line in ohms value between 
high- and low-impedance valves, 
which should be tzken as a guide 
when choosing valves for different 
types of H.F. amplifiers? 0. B. G. 

_ No hard and fast rule can be laid down 
in this matter, and there is most certainly 
no definite value of impedence separating 
high from low impedance valves. Thus 
it is of little use saying that in H.F. 
amplifiers designed for low impedance 
valves ıt is necessary to use valves of not 
greater impedance that 10,000 ohms, 
whilst in designs of H.F. amplifiers 
intended for high impedance valves it is 
necessary to use valves of not less impe- 
dance than 10,000 ohms, because obvi. 
ously a valve having an impedance of 
11,000 ohms does not differ greatly from 
a valve of 9,000 ohms impedance, and in 
any circuit where it was specified that a 
valve having the latter value of impedance 
be used, it would be permissible to substi- 
tute a valve of the former impedance 
value, and still obtain good results. 

An excellent rule to observe is that in 
those cases where the H.F. amplifier 
makes use of coupling transformers hav- 
ing, on the B.B.C. wavelengths, a small 
primary of about fifteen turns, and a 
tuned secondary of about 60 turns, and 
therefore requiring a low impedance 
valve. it is desirable to use a valve having 
a not greater impedance than 10,000 
ohms. In this case a good valve to use 
would be 7,000 or 8,000 ohms. since valves 
having this impedance can be easily ob- 
tained. On the other hand, if the ampli- 
fier makes use of the tuned anode or 
resistance capacity system of coupling it 
is required that a high impedance valve 
be used which should, in general, be not 


less than 30,000 ohms. 
B 43 


722 


The Multi-electrode Valve. 


d notice you. have recently described 
several receivera employing valves 
having ‘Jour electrodes. I have also 


seen references to two-electrode valves - 


= which is rather confusing, and a 
brief explanation of the functions of 

~ these different types of valves would 
be greatly appreciated. F. D. F. - 


. The original valve patented by Dr. 
Fleming in 1904 employed two electrodes, 
a filament and a plate or anode, and was 
used to rectify incoming wireless signals. 
This valve could not be used for amplifi- 
cation, however, and was superseded’ in 
popular favour by the crystal for rectifica- 
tion purposes, since the characteristic 
curve of the crystal was such that it gave 
better rectification than the valve. The 
only advantages gained by the valve was 
its constancy in operation, there being no 
question of losing the sensitive point by 
mechanical vibration as in the case of the 
crystal. Several years later De Forest 
inserted a grid between filment and 
anóde, thus making the three-electrode 
valve. It was possible with this valve 
actually to amplify wireless signals, 
whilst at the same time, by employing 
cumulative grid rectification, a much more 
sensitive detector was available than the 
crystal. Later an extra grid was inserted 
between the existing grid and the fila- 
ment, thus making a four-electrode valve. 
The advantage of this latter type of valve 
is that by connecting the inner grid to 
the positive side of the H.T. battery, the 
“ space charge ’’ is greatly reduced, and 
the valve will function on a very low 
anode voltage. Quite recently a five-elec- 
trode valve known as the ‘“* Pentatron ”’ 
has been produced in Germany. It is 
claimed that with a single-valve set em- 
ploying a valve of this type excellent 
volume is obtainable in the loud-speaker 
at a distance of 30 miles from a normal 
broadcasting* station, and a number of 
broadcasting receivers are now on sale in 
that country employing this principle. It 
is well known that it is difficult to 
operate a loud-speaker with a receiver 
employing one valve only of the ordinary 
type, even at a very close range to a 
broadcasting station. It would appear, 
therefore, that the five-electrode valve has 
distinct possibilities, although no oppor- 
tunity has yet been given for testing 
them in this country. 
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An Easily Controlled Three-valve Set. 
l wish to build a conventional 0-r-1 
three-valve receiver, using tuned 
anode coupling with reaction on to 
the anode. I wish, however, to 
couple the reaction coil permanently 
to the anode coil and make use of 
the ‘‘Weagant’’ system of reaction 
contral, descrihed in conjunction with 
the ‘Home Broadcast Receiver,” de- 


ecribed in your April Bth issue. 
Will you, therefore, give me a 
diagram for this. > 


We give in Fig. 2 the complete diagram 
of connections of this receiver. It will 
be noticed that with the exception of the 
scheme of reaction control the circuit is 
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perfectly ‘conventional. The values of 
aerial and anode coil for any given wave- 
length will be the same as in any other 
type of three-valve receiver. The value 
of the reaction coil should be chosen ex- 
perimentally, and should be of such a 
size that the receiver goes into oscilla- 
tion when the reaction condenser is about 


0-0005 mfd 


MAY 26th, 1926. 


able will be far smoother than when the 
ordinary method is used, and the useful 
range of.the receiver will be greatly in- 
creased, as is pointed out in the artice 
on page 608 of our April 28th issue. You 
are advised to refer to this article for 
fuller instructions in the matter of tuning 
this receiver. 
0000 


Connecting Valves in Parallel. 


What ts the effect of connecting two 
valves in parallel? P. T.T. 


The immediate effect is to halve the 
impedance and double the plate current. 
whilst the amplification factor k 
unchanged. It must not be though 
that in this manner the impedance aad 
emission of either individual valve it 
changed. This is not so, of course. The 
emission of each valve remains the same, 
but naturally the plate currents ass- 
ciated with each valve add themseve 
together in the external circuit, and s 
produce double the plate current of ats 
one valve. Similarly, the effective im 
pedance of the two valves in parallel `- 
equivalent to half the impedance of either 
valve. This only holds good when bet: 
valves are of a similar type. In ax: 
where dissimilar valves are used the re 
sultant total plate current will always 
be greater, and the effective impedance 
always less than that of either individua: 
valve, the exact value depending on th 
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Fig. 2.—Three-valve circuit with Capacity contreriee reaction coupled to the tuned anode 
circuit. 


three-quarters of the way toward its 
maximum position. If too small a coil 
is used the receiver will not go into 
oscillation when the condenser is set at 
maximum, whilst if too large a coil is 
used the receiver will not stop oscillat- 
ing even with the condenser at minimum. 
"the smallest value of coil should be used 
with which it is possible to produce 
actual oscillation. If the receiver is to 
be placed in the hands of a novice, it is 
an excellent plan to make the reaction 
coil slightly too small to produce actual 
oscillation even with the condenser at 
maximum, since an extremely useful 
degree of reaction will then be obtainable, 
but it will be impossible to make the set 
oscillate. ‘The reaction control obtain- 


individual characteristics of each vakre. 
Many readers mistakenly imagine that by 
connecting valves iu parallel in th 
manner the same effect is produced 3 


-when the push-pull system is used. This 


is not so, of course, as in the push- 
system the straight line portion of the 
grid volts-anode current curve of ès 
valve is added to that of the other valve, 
so doubling the working portion of te 
curve, whilst when valves are paralle 
the working portion of the carve 4 ™ 
greater than that of either of the indir 
dual valves. By connecte three 
valves in parallel the total plate a 
is trebled, and the impedance ts onè sal 
of that of any one individual valv® 
so ad infinitum. 
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A DEMONSTRATION OF OUTSTANDING 
INTEREST. 


UR readers will readily support us in the claim that 
The Wireless World is not guilty of exploiting the 
credulity of its readers, and nothing could be 
further removed from the policy 
of the journal than to publish 
sensational articles. Our aim has 
always been, and will continue to 


CONTENTS. 


The article published in this issue is, therefore, a bare 
record of our investigation and an account of the results 
of which we were witnesses and which we were able to 
repeat when handling the apparatus ourselves. We hope 
that our readers will not expect us to be able to give 
them information as to the circuit arrangements, because 
these have not yet been disclosed 
to us, but they may rest assured 
that so soon as any such informa- 
tion is available our readers will 


be, to keep to the truth and take EDITORIAL VIEWS 123 be promptly informed. 

all possible steps to avoid ex- TRANSMISSION AND RECEPTION WITI- = pee 
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fai loadin eed a READERS’ NOVELTIES 5 728 MR. J. C. W. REITH. 
Our policy must, by now, be so Tie ProsLew or Remorse Contnor 729 ITH this issue of The 


well known to our regular readers 


By A. P. Castellain. 


á Wireless World we pre- 
that. it would be unnecessary to Lone-Rance Turee-Varve Ser... 731 sent, as a supplement, a portrait 
make the foregoing statement By W. James. of Mr. J. C. W. Reith, Manag- 


were it not for the fact that in 
this issue we publish an article 
entitled ‘‘ Transmission and Re- 
ception without Aerial or Earth,’’ 
which describes remarkable results 
obtained with apparatus which 
has been devised by Mr. Derek 
Shannon and recently demon- 
Strated to us. Readers may re- 
member that several weeks back 
a good many daily Press refer- 
ences were made to experiments 
carried out by Mr. Shannon, and 
although the claims set out in the 
Press reports appeared to us fan- 
tastic, we nevertheless felt that we were under an obliga- 
tion to our readers to inv estigate the facts as far as pos- 
sible. Accordingly, we invited Mr. 
a demonstration at his‘home. Although the demonstra- 
tion given appeared tO substantiate all the claims previ- 
ously made for th¢ apparatus, yet we were so sceptical 
that we asked far a second demonstration, and took 


leasonable precaufions to check the results obtained. 
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Shannon to give us 


735 ing Director of the B.B.C., 
736 which has been specially taken by 
737 The Wireless World. We feel 
739 sure that very many of our 

readers will appreciate having 


this happy study of the guiding 
747 spirit of British broadcasting 
taken in the surroundings of the 
busy organisation in Savoy Hill 

749 for which he is responsible. 
It is an opportune moment to 


16.— BELL 


{51 mark our appreciation of the 
155 broadcasting service which did so 
-much to ease the difficulties of 
the intensely serious situation 


from which this country has just emerged, and in no small 
measure was the successful effect of the broadcasting of 
intelligence and general news, during a time when other 
methods of news distribution had broken down, due to the 
arrangements organised by Mr. Reith and, more directly 
perhaps, to the personal effect at the microphone, since 
all the more momentous announcements were made by Mr. 
Reith himself in a voice which has in it that quality 
A 7 
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which helped perhaps no less than the statements them- 
selves to inspire confidence and steadiness. 
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THE WIRELESS LEAGUE. | ' 


ck present issue of Zhe Wireless World, being the 
first issue of the month, devotes four pages as usual 
to matters concerning the Wireless League, and we take 
this opportunity of asking all our readers not to dismiss 
lightly the invitation which the appearance of these pages 
month by month makes to every reader to add his name 
' to the membership of this organisation. We are satisfied 
that, even though there may not appear to be at the 
moment any pressing need for the listening public to be 
represented by an organisation which can act on their 
behalf, yet there will undoubtedly be countless occasions 
in the future when the importance of such a means of 
expressing their wishes will be felt by every listener. A 
formidable standing army, even though inactive, will 
serve to ward off many contemplated aggressions, and we 
believe that the interests of the listener will not be en- 
croached upon by forces conflicting with their interests 
with really powerful listeners’ organisation in existence. 
In the case of such an organisation 
as the Wireless League its power and 
influence is directly proportional to its 
membership. There may not appear 
to be anything of importance to many 
of our readers in the more direct ad- 
vantages which are offered by mem- 
bership of the League, although we 
submit that these are not so trivial 
that they can be lightly overlooked, 
but we would appeal to our readers 
to support the organisation on the 
question of broad principle, and we 
would like to hear that, as a result 
of this direct reference to our readers, 
every supporter of The Wireless 
World not already a member had 
taken steps to join the organisation. 
Again, we would like to point out 
that the Wireless League is not a. 
technical body, but mainly a political 
one. No qualifications are required 
in order to join, and it is not the 
owner of a broadcast receiver alone 
who can apply for membership, but 
all those who participate in every 
household in the enjoyment of listen- 
ing to the broadcast programmes or 
who are in any way interested in the 
development and perfection of our 
national broadcasting service. 
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AMATEUR TRANSMITTERS. 


Wireless 
World 


YEARS AGO. 
‘From “ The Wireless World,” of May, 1916. 
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JUNE 2nd, 1926. 


has been continued over several weeks, the moment seems 
opportune to summarise the views expressed and reiterate 
our own attitude towards the subject. 

The complaints against transmitters are clearly not 
general, but arise from the fact that certain -individual 
transmitters in different parts of the country carry out 
transmissions and indulge in ‘‘ cross chat ”’ with other 
transmitters of such a nature as to preclude the likeli- 
hood of the transmissions having any relation to serious 
experimental work. There can be no excuse for asking 
such questions over the ether as ‘‘ What is my wave- 
length? ’’ because every experimenter fit to be trusted 
with a transmitter should be able to answer such ‘a question 
for himself. There does not appear_to be any real 
bitterness felt by the general listener towards the bonc 
fide experimenters. 

We have every sympathy with the bona fide ama- 
teur transmitter, and would like to emphasise how 
important have been his contributions to the development 
of many branches of wireless. 

Those who are interested only in the broadcast pro- 
grammes are unfortunate if they happen to live within a 
very short distance of an energetic transmitter, -but we 
. are firmly convinced that there are very 

few transmitters who would not do 
what they could to meet the difficulties 
of local listeners and assist by either 
helping them to make their receivers 
more selective or, alternatively, by 
readjusting times of transmission as 
far as possible. It must, however, be 
remembered that many transmitters 
have to work for their living during 
the day, and find it hard enough to 
fit in the time for experimental work 
in the evenings. They cannot always 
be expected to wait until the B.B.C. 
transmissions are over. The trans- 
mitter in turn should remember that 
when he is granted a licence to trans- 
mit, he puts himself under an obliga- 
tion not to cause interference with 
other stations, and, whilst the point | 
has never been settled, it is quite con- 
ceivable that, although these regula- 
tions were drawn up prior to broad- 
casting, they would still be applic- 
able if it could be proved that any 
listener was being deprived of recep- 
tion of broadcasting through the acti- 
vities of a local transmitter. 

Our final word of advice is, wherever 
listeners suffer inconvenience from the 
activities of a local transmitter, first 
of all get in touch with the trans- 
mitter himself. If no satisfaction can 
be obtained—which would be most 
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picture by Ingres. 


GREAT deal has appeared 
under Correspondence in The LA SOURCE (A Prophesy). 
Wireless World recently concerning [The above reproduction from “The 
the amateur transmitter and his posi- TOS. te ee oe ere, Seley ee 


: ‘ A d then, hes The 
tion in relation to the broadcast ndoubtediy come | "day listeners in the neighbourhood who | 


phesy has bg sot onda 7 come true to-day 
listener, and since this correspondence “° * “Bree tiglo marvet] the Prophet are similarly troubled. 
A 8 


of 1916 marvel.] 
13 


unlikely—then the next step would 
be to put the whole facts of the case 
before the Radio Society of Great 
Britain, and get evidence from other 
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O doubt many of our readers noticed the recent 
reports in the daily Press concerning duplex tele- 

phony experiments between the G.W.R. Com- 
pany’s steamer “ Reindeer” and a coast station in 
Guernsey. It was stated that communication was main- 
tained up to distances of Jo miles without aerial or 
earth, and without interference from the ship’s spark 
transmitter, which was operating on 600 metres meguens 
throughout the trip. 

These tests were made by Mr. Derek Shannon; who 
has kindly allowed us to inspect his experimental station, 
5PX, at Sutton Coldfield, near Birmingham, and to test 
his apparatus in actual operation. His claims are :— 

(1) Transmission and reception without any form of 
aenal or earth. 

(2) A highly sensitive and 
selective receiver (other 
stations have been re- 
ceived within 20 yards 

. of the Birmingham 
B.B.C. station aerial). 

(3) Due to the above, duplex 
telephony is possible 
when the wavelengths of 
the communicating sta- 
tions differ by as little 
as 5 metres. 

(4) A practically non-radia- 
ting receiver. 

(5) Extreme portability and 
simplicity. 

Time did not permit of an 
attempt being made to establish 
communication with a distant 
station before the commence- 
ment of the local broadcasting, 
but an interesting and success- 

ful demonstration of duplex 
working was given between 
two stations about 100 yards 
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apart. No interference was noticed from the near-by 
transmitter radiating .5 amps, which was separated from 
the receiver by only a few inches. We were given a de- 
monstration of two sets working side by side, tuned to 
two different stations. „It would seem that you may put 
many receivers side by side and each may be tuned to 
a different station without causing any interference or 
interaction with one another, as the receiver does not 
radiate like an ordinary aerial set. 
Performance of the Receiver. 

It is certainly a new experience, for the majority of us, 
to be able to ‘‘ break-in ° as easily as when speaking 
on a line telephone. A number of Q.S.L. cards were 


shown to us reporting reception from distances up to 140 
miles or more. 


Front view of transmitter. 
A9Q 
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Transmission and Reception without 
Aerial or Earth.— 4 
As for the receiver, it was 


fortunately possible to make a 
more extended test, and its per- 
formance certainly exceeded all 
expectations. The first station 
tuned-in was Bournemouth, sig- 
nals being so loud and clear that 
the writer was only convinced 
that it was not the local station 
when the identifying -announce- 
ment was made. This was in 
broad daylight, and still without 
aerial or earth. Only two valves 
were used. A large number of 
other stations were received with- 
out difficulty, and free from in- 
terference, the “ background ” be- 
ing exceptionally quiet. In fact, 
the set seemed to be comparable 
to a good superheterodyne, with 
the -great advantage that it has ' 
only one tuning adjustment.  ' The basic circuit diagram of the transmitter, which 

It is admitted that a super-regenerative receiver may is operated on about 400 metres, is given in Fig. 1. The 
sometimes give equivalent results with a few feet of inductances L,, L, and L, are wound on rectangular 
aerial wire, but the writer has yet to handle one which section formers measuring only some 4 ins. by sin. The 
is as easy to manipulate. first two have apparently the usual value of some 200 
microhenries, while that of L,, which is tapped, is some- 
what lower. The condensers C,, C,, are described as 
balancing capacities, and it is stated that radiation only 
takes place when they are correctly set. The condenser 
C, is of only a few micro-microfarads capacity. All the 
apparatus, with the exception of the bat- 
teries and microphone, is contained in 4 
cabinet measuring some 24in. long, and 
about r2in, in height and depth. 


The arrangement of the transmitting apparatus. 


7 
QOQQUYUYUY 


Fig. 1.—The basic circuit of the 
transmitter. 


Power Supply. 

The oscillator valve is an Osram T.50, 
while the modulator is an L.S.5, of the 
same make. The filaments are at present 
fed by an 80 A.H. accumulator battery. 
and H.T. supply is obtained from dry cells 
or from an “ M.L.” rotary converter which 
has recently been installed together with 
a bank of Hart H.T. accumulators. Vari- 
TNA ous systems of modulation are used. The 
maximum power input usèd 
SS E Q N so far with dry batteries is 
an La T A ETENA RA, maim stated to be five to seven 
Pema E os ah Se ok "Pee NS oe ae a watts, but with the M.L. 

ees Be EES Se Sees oe 3: 4 Rotary Converter an input 
of 15 watts has been ob- 
tained, giving greatly in- 
creased radiation. It will be 
interesting to follow the re- 
sults obtained when the 
power is greatly increased, 
which we understand is 
shortly to be tested out for 
Transatlantic Duplex Tele- 


Front view of the receiver. phony. Mr. Shannon claims 
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Transmission and Reception without Aerial or Earth.— 

to have communicated with stations in New Zealand and 
Mexico, but at the time. of going to press there had not 
been sufficient time for Q.S.L. cards to reach him. 


Details of the Receiver. 


The circuit of the receiver is not disclosed. The grid 
condenser is of exceptionally high capacity 
(values up to o.o1 mfd. were mentioned), and 
the grid leak is of less than 100,000 ohms re- 
sistance. A large inductance (actually an 
Igranic No. 1,250 coil) and a variable con- 
denser, of 0.00025 mfd. maximum capacity, 
are connected between the plate and grid cir- 
cuits. The condenser operates as a form of 
critical reaction control, and even when the 
set is in a state of oscillation signals are still 
received quite clearly ; this, as our readers 
well know, is contrary to usual practice. ‘The 
large coil is not in inductive relation with the 
grid and plate inductances, which are 75 and 
50 turn plug-in coils. Potentiometer control 
of the grid is used, but is 
not always necessary. It ap- 
pears that almost any type 
of valves are suitable. ‘The 
connections of the low-fre- 
quency amplifier are quite 
conventional, and a normal 
value of high-tension voltage 
is used on the anodes of both 
valves. 

The claims made for TAR 
system are so unusual that it 
is impossible to offer a defi- 
nite expression of opinion as 
-to its utility without a very 
searching test, particularly 
in the absence of a satisfactory theory to account for the 
operation of the system. Whatever its merits may be, the 
demonstrations and proofs adduced are certainly most 
impressive. 

Little imagination is necessary to foresee possible appli- 
cations of such apparatus. For use in the Services, par- 
ticularly the Army and Air Force, for civil aviation and 
communication from moving trains and cars, and in light- 
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‘houses, lifeboats, and other places where the erection of 
a normal aerial is impracticable, its advantages are 
obvious. _ | 7 

For the reception of broadcasting, the receiver would 
appear to have great possibilities, ‘due to its selectivity, 
sensitivity, and ease of operation, while the fact that 
duplex working may be carried out without elaborate 
apparatus suggests various uses in 
linking up telephone subscribers in 
remote districts with the ordinary 
exchanges, 

We understand from the inventor 
that these results are the culmination 
of many years of research along these 


Rear view of the 
receiving apparatus. 


lines, as it has always been his idea that the aerial is a 


hindrance and not a help in obtaining perfect reception 
and transmission. 


T.M.C. Headphones Reduced in Price. 
Messrs. The Telephone Manufacturing 
Co., Ltd., of West Dulwich, announce a 
reduction from 22s. 6d. to 19s. 6d. in the 
price of their No. 3 headphones, in- 
clusive of plush-lined case. 
OO S9 


The Mela Bulletin 

How to Use a High F requency 

‘Amplifying Stage to its Best Adv antage ” 

is the title of a useful article appearing 
in the current number of the Osram 
Bulletin, Tie Ms by the General Elec- 
tric Co., Ltd., Magnet House, Kingsway, 
W.C.2. ’ Other features of interest to the 
Wireless amateur deal with new improve- 
ments in Osram valves and the choice of 
valves for portable receivers. 
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British Goods for America. 


We are advised by the Radiall Com- 
oan of 50-52, Franklyn Street, New 

ork, manufacturers of automatic current 
controls, that a director of the company, 
Mr. M. N. Leibowitz, expects to be in 
England on or about June 14th, and 
would be glad to receive from British 
wireless manufacturers catalogues of such 
of their products as would be suitable 
for export to America. 


Literature should be forwarded to Mr. 
Leibowitz, c/o the American Express Co., 
London, marked ‘‘ Will call.” 


oooo 


B.S.A. Receivers, 


The B.S.A. Radio, Ltd., Small Heath, 
Birmingham, draws our attention to an 


‘error in the Supplementary Buyers’ Guide 


to receiving sets on page 423 of our issue 
of March 17th. Their models Nos. 5100, 
5110 and 5130 should have been included 
under the heading of Four-valve Sets, 
each having 1 H.F., 1 det. and 2 L.F. 
valves ; while models 5000, 5010, 5030 are 
five-valve sets, having 1 H.F., 1 det. and 
3 L.F. valves each. Their booklet from 
which we compiled the information was 
not clear on this point. 
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A Section Devoted to New Ideas and Practical Devices. 


; VERNIER DIAL. 

First obtain a large clockwork gear 
wheel about 1Ẹin. in diameter and the 
smallest pinion that can be found to 
mesh with it. The centre hole of the 
larger wheel is then enlarged to be 
an easy fit on the condenser shaft, 
and the pinion itself is mounted in 
a bearing hole in the condenser dial. 
The large gear wheel is assembled 


CORK 
WASHER 


Geared vernier movement. 


with a cork washer between the wheel 
and the panel, and a small metal 
washer between the dial and the 
wheel, and it will then be possible to 
turn the condenser dial in the ordi- 
nary way for coarse tuning and to 


employ the vernier movement by 

virtue of the friction supplied by the 

cork washer. eh Be 
o000 


TUNING HINT. 

When a loud-speaker is operated 
through long extension leads in a dif- 
ferent room to the receiving set, it is 
difficult, if telephones are not avail- 
able, to judge when the set is accu- 
rately tuned. If a standard loud- 
speaker is used and is operated at 
comfortable strength, it will be found 
that a small shock can be felt if the 
moistened fingers are placed across 
the output terminals of the receiver. 
By holding two fingers on these ter- 
minals, therefore, it is possible to 
tune the receiver to resonance with- 
out hearing the loud-speaker at all, 

A 12 


. the 


simply by estimating when the elec- 
tric shock is at its strongest.— 
R.G. R. 

0000 


TESTING POLARITY. 

For those whc have occasion to 
make repeated tests of battery 
polarity, the following indicator solu- 
tion will be found very useful. 

Make up a solution of table salt in 
water and add a few grains of 
phenolphthalein (obtainable for about 
2d. at any chemist’s). On dipping 
wires into the solution a red 
coloration will occur at the negative 
pole. This. coloration should dis- 
appear on shaking, but if it is found 
that it persists, a few drops of hydro- 
chloric acid should be added. An ex- 
cess of acid must be avoided, othcr- 
wise no coloration will be obtained.— 
H. H. 


o000 
TELEPHONE PLUGS. 
Telephone leads terminating in 
spade connectors with screw fittings 
can easily be changed to plug con- 
nections by inserting valve legs in 


Converting spade connectors to telephone 
plugs. 


place of the slotted blade of the 
spade terminal. 

The screwed portion of each valve 
leg should be gripped in the jaws of 
a hand drill and filed at an angle 
to assist in clamping the ends of the 
telephone leads.—W. H. G. 


o0o00°o 
H.F. TRANSFORMER SWITCH. 

By means of the circuit arrange- 
ment shown in the diagram it is pos- 
sible to use a single H.F. trans- 
former for receiving both Daventry 
and the local station on the 300-500 
metre waveband. A special trans- 
former is used having a secondary 


With approximately three times the 
number of turns in the primary, the 
latter winding being designed for ih? 
300-500 waveband. With the switch 
in the left-hand position, the pri- 
mary of the transformer is tuned by 
the variable condenser, and energy is 


HT.+ 
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A, 


Switching from transformer to tuned 
anode H.F. coupling. ~ 


transferred. through the coupling be- 
tween the primary and secondary 
windings to the detector valve, a 
slight step-up voltage being obtained 
through the transformer. 

To tune in the Daventry station the 
switch is moved to the right-hand 
position when the variable condenser 
is connected across the secondary 
winding. The same movement of the 
switch entirely disconnects the pri- 
mary winding from the circuit, and 
modifies the connections, so that tuned 
anode instead of transformer coupling 
is employed. Sia Crest. 


DRILLING MICA. 

When drilling mica sheet for build- 
ing up fixed condensers or in con- 
structing mica insulating washers, 
clamp the mica sheet between two 
pieces of soft wood held in the vice. 
A perfectly clean hole will then be 
obtained, and if more than one hole 
is to be drilled in each piece of mca 
one of the pieces of wood may be re- 
tained as a template.—J. J. P. 
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THE PROBLEM OF REMOTE CONTROL. 


Relays and Circuits for Switching the L.T. Current. 


i 
By A P. CASTELLAIN, B.Sc., D.I.C.. A.C.G.I. 


4 | VHE idea of control at a distance is one which 
intrigues nearly everybody, although there are not 
many who, are interested in the practical carrying 

out of such control, probably because they do not under- 

stand the general principles which underlie all forms of 
electrical control. 

In this article the writer intends to deal with one small 
part of the general remote control problem, namely, the 
control of a wireless receiving set from any part of the 
house where it is most convenient to do so. 

Before going any further it would be as well to under- 
stand quite. clearly what is meant by the control of a 
wireless receiving set. Where a set is used on the local 
station only, the only forms of control that are really 
necessary are the switching on and off of the valve fila- 
ments and perhaps a volume control of the loud-speaker 
output. Where the set is regularly used for the recep- 
tion of two or more stations, the control problem becomes 
more complicated, as it is then necessary to’ alter various 
tuning adjustments in addition to the switching and 
volume control. In general, such control is too compli- 
cated to be worth doing—it would usually pay to have 
a portable set working from a small frame aerial and to 
carry it to wherever it was needed. 


The Relay. 


The fundamental idea at the back of all these control 
systems is to use a small current to switch or control a 
much larger current, which in turn may control a 
current many thousands of times larger than the initial 
current. Jn other words, a small amount of energy at 
the control end may be used to influence a large amount 
at the controlled end. 

There is an extremely useful instrument which enables 
the small current to influence the large current, which is 
called a relay. 

The action of a relay may be studied in reference to 
Fig. 1. It consists essentially of an iron core A, 


Fig. 1—Diagram illustrating the principle of the relay. 


generally shaped more or less as shown, carrying a coil 
of wire B on one limb. Fixed to the other limb is a flat 
springy strip which may be of steel, carrying a piece 
of iron D so placed as to be immediately over the part 
of the core carrying the coil, but separated from it by a 
small air gap. On closing the switch S a current flows 
round the coil B and magnetises the iron core. 
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The piece of iron D called the armature is thus 
attracted to the core immediately below it, and it there- 
fore moves towards and may touch it, but in so doing 
it bends the spring C. A contact E is arranged as shown 
to touch an extension of the spring C when the latter is 
bent sufħciently. 

When the switch S is opened the core ceases to be 

magnetised, so that the pull on D, which is bending the 
spring, also ceases, and the spring returns to its former 
position in which it does not touch the contact E. 

Thus the switch S opens and closes the path between 
C and E, #.e., between the terminals X and Y. 

It will be seen that all the current flowing round the 
coil B has to do is to magnetise the core sufficiently to 
close the path between X and Y. 


Limitations in Relay Design. 


The only limits to the current which can directly be 


-switched at X and Y are the size of the contacts between 


C and E, the distance they separate and the voltage 
between X and Y when the contacts are open, and the 
pressure between them when they are closed. In general, 
the contacts have the smallest cross-section of the total 
path between X and Y, chiefly because it is difficult to 
obtain aud keep the contact surfaces perfectly flat, so 
that the size of the contacts in this respect limits the 
current they will carry. Also, if the contacts are dirty 
there will be an appreciable resistance in the circuit at 
this point, so that excessive heat will be developed here 
due to this, which will again limit the current, though a 
good pressure between contacts will minimise this to some 
extent. 

When the circuit is broken by the contacts separating, 
an arc will form between the latter if the voltage between 
X and Y is sufficient, and this will tend to burn and 
pit the contacts. This arcing effect may be reduced by 
shunting a condenser of fairly large capacity across the 
gap, as is shown in Fig. 1, either in series with a small 
resistance for high voltages between X and Y or without, 
as shown in the figure. 

For a given current round the relay windings there 
will be a definite pull on the armature D, and thus the 
weight of this and the contact pressure cannot exceed a 
certain amount if the relay is to work. 

For the relay to be efficient it is obvious that the input 
energy should give the biggest pull possible on the 
armature, and, as the pull is proportional to the cross- 
section of the air gap and to the square of the product 
of the current and the number of turns on the core per 
unit length of the magnetic circuit, it is obviously a 
relatively simple matter of design to obtain a relay to 
operate with a given input energy in a given form. 

For example, two relays might be required to switch 
the same current value, so that their contacts would be 
the same; but one might be required to work with a 
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The Problem of Remote Control.— 

current of 5 milliamps (say) at 1o volts, while the other 
might be required to work off a 2-volt accumulator, the 
current being about 30 milliamps or so, so the winding 
on the core of the first relay would require many more 
turns than that of the second. 

The use and action of a relay should be understood 
by now, together with some of the general principles 
governing their design. The writer does not propose to 
go into the matter of relay design any further in this 
article—the subject is a large one, and will be dealt with 
more fully in a series on remote ‘control which will be 
published at a later date. 7 


Application to Set Control. 


Let us now consider the varicus ways in which we can 
control from a distance a simple local station receiver. 
Here, all that is required at the set end is to switch on 
or off the valve filaments, so that a simple relay of the 
kind that has been taken as our example is all that is 
necessary. 


Fig. 2.—The simplest method of controlling L.T. current by 
means of a relay. 


Fig. 2 shows the most obvious arrangement of this 
relay. The relay contacts are joined between the set 
and one side of the low tension battery, and two wires are 
taken to a switch S, placed where required, from the relay 
coil, and from a local battery B of sufficient size to 
operate the relay when S is closed. 

A simplification of this circuit is obtained by using the 
low-lension battery of the set as the battery n anıl 
designing the relay winding to suit. 

A unit on these lines was described by the writer in 
The Wireless World of March 3rd, 1926. It should 
be noted that four wires in all are required from the set— 
two for the relay and two for the loud-speaker. 

By a fairly simple modification consisting in the use of 
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Fig. 3.—Utilising one of the loud-speaker leads in the relay circuit. 


a choke feed arrangement to the loud-speaker it is pos- 
sible to dispense with one wire and only to use three, 
or in some cases by using a local earth to use two wires 
only—such a circuit is given in Fig. 3. 

There is another arrangement which is very much 
simpler than the above, in that it requires only the exist- 
ing loud-speaker wires to operate it, and it can be made 
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in the form of a simple unit to add to almost any valve 
set. 
The circuit is given in Fig. 4, where only the last valve 
in the set is shown for the sake of clearness. 

It will be seen that if a and b are connected (by means 
of a loud-speaker or otherwise) the relay coil is connected 
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Fig. 4.—Simple circuit in which the loud-speaker leads are used 
to control the retays. 


across the H.T. battery. If the relay is suitably 
designed to take a very small current—say only a 
milliamp. or two—when placed across the battery, and if 
it is designed to operate successfully with this current. 
then this circuit given in Fig. 4 is one of the simplest 
and most reliable possible. 

A set incorporating this method has been constructed 
and will be described in the next issue. 

Fig. 5 gives a single wire arrangement which is pos- 
sible wher local earths are available at the control points. 


O+H.T. 


Fig. 5.—Remote control by means of a single extension wire. 


One disadvantage inherent in nearly all remote control 
systems is the extra capacity across the loud-speaker 
which is introduced by the extension wires. This may 
be obviated to a considerable degree by spacing the wires 
to the loud-speaker as was advised in an article by 
N. P. Vincer-Minter on “ Music Without Muffling ` 
in The Wireless World of February roth, 1926, and also 
in the writer’s article of March 3rd. 

Another disadvantage is leakage to earth from loud- 
speaker wires, causing deterioration of the H.T. battery. 
However, if good wire—such as bell wire, bell flex of 
electric light flex is used in the first instance, no trouble 
should be experienced on this score. 

If this brief article has served to show some of the 
difficulties in the design of remote control for wireless 
sets and means of getting over them, then it has served 
its purpose. 
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Construction and Operating Details. 


By W. JAMES. 
(Continued from page 692 of previous issue.) 
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receiver was explained, and it was pointed out that 
the coils are wound with Litz conductor with a view 
to reducing their losses to the lowest possible value con- 
sistent with economy. As a result the H.F. transformer 
gives the practically uniform amplification of 19-22 over 


l I: the first part of this article the theory of the 


t. the whole range of 200-600 metres, which compares with 


the more usual figure of 7-10 for transformers covering 
this wavelength range. To secure the full benefits of the 
low-loss coils certain precautions have to be taken, and 
advice was given on this point. 


Construction of the Coils. 


Photographs and drawings show the arrangement of 
the parts. The set is an extremely simple one to build. 
There is an ebonite front panel measuring 3oin. x gin. x 
jyin., and a baseboard of hard wood measuring 2gin. x 
gin. x $in. On the front panel the three tuning con- 
densers, two filament rheostats, reaction condenser and 
output jack are mounted, the exact positions being given 
in Fig. 5. This panel is mounted at an angle with the 
baseboard, the latter being screwed rin. above the lower 


x 
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Fig. 2.—Constructional details of the input transformer. The 

tapped primary winding is connected to the aerial circuit and 

the larger coil is eae o as grid and filament of the 
rst valve. 


edge of the panel to allow room for the grid bias battery 
and two by-pass condensers which are screwed to the 
lower surface of the baseboard. 

8 


Fig. 6 gives the position of the parts on the top of the 
baseboard. On the back at the left-hand side is a 
terminal strip for the aerial and earth, while just in front 
of it is a dry cell used to give the grid of the first valve 
a negative bias. , 

There is also the input transformer. This is sketched 
in Fig. 2, and has a secondary of 55 turns of 27/42 
Litz tight wound. The primary winding comprises nine 
turns of No. 30 D.S.C. wire, tapped at 4 and 7 turns, 
the wire being wound over 10 strips of ebonite ‘Jin. thick 
by in. wide, cut from a 3in. tube. Three Clix 
sockets are mounted at the end of the Paxolin former 
and the taps on the primary coil are connected to them. 
This coil is mounted on two 
pieces of ebonite rod carried 
on a small base of wood. 


Fig. 3.— The transformer 
connected between the H.F. 
valve and the tuned detector 
circuit. There are three 
windings, the large winding 
being the secondary. The 
two small windings are 
the primary TEN balancing 
coils. 
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‘The next component is a screen of No. 24 gauge 
copper sheet, which has three edges turned at right-angles 
for fixing. Between the first and second screens is the 
valve-holder for the first valve, the balancing condenser, 
by-pass condenser, and H.F. 


end of the wire to one of 
The balancing winding is 


7 DIAMETER 3 


transformer. The trans- p, K > ee 
3 f 

former must be carefully ~», l F 

made; it is sketched in == = = 


Fig. 3, and has a secondary 
of 51 turns of 27/42 latz 
tight wound as shown. Seven 
narrow ebonite spacers jin. 1°! 
thick by in. wide and two , + 
pieces Zin. wide cut froma ‘*, 
3in. tube are required. At 3 
the top of the two wide 
spacing strips a hole should 
be d&lled to take a 6 B.A. 
countersunk screw, the 
heads of the screws being covered with a little paraffin 
wax or paper to prevent a contact between the screws and 
the secondary winding. 

The primary winding of 11 turns of No. 40 D.S.C. 
can then be wound on, the turns being spaced 15 to the 


gp 

T 

Fig. 4.—Constructional details of the third transformer, com- 
prising coil C and the coupling coli 


shown in Fig. 3. 


inch. Thread the beginning of this coil through the 
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Fig. 6.—Arrangement of parts on the baseboard, 
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Fig. 5.—The ebonite front panel. A 4°, Bj’, C 4°, D |° and countersunk.’ 


two holes in the former and solder the wire to a connect- 
ing tag, and when the 11 turns are wound solder the 


P, while -the finish of the second winding is connected by 
a wire to the tag marked +H.T. These connections arc 


The third transformer is an easy one to make. Start- 
ing at one end of the former, see Fig. 4, wind on 15 
turns of the Litz. clean the end and solder it. 
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the screws fixed to a spacer. 
wound in the centre of the 
space between the primary 
turns, the method of wind- 
ing being shown ìn the 
figures. 

Thus the primary and the 
balancing winding run side 
by side, forming a double 
winding of ır turns each. 
Finally, the beginning of 
the first winding should te 
marked + H.T. and the le- 
ginning of the second wind- 
ing N.C. A wire is then 
run between the finish of the 
first winding to a tag marked 


Now 
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solder the beginning of the next part.of the winding to 
this end and put the joint through a hole in the former, 
so that it projects through the surface towards the centre. 
Wind the remainder of the coil (40 turns) and solder the 
end to a tag. From the tap at the 15th turn run the 
‘wire to another tag. We now have a coil of 55 turns 


with a tapping at the 15th turn. For the coupling coil 
No. 22 or No. 24 gauge wire will suffice and 4 turns 
are required. These turns are put on at one end of the 
former, as shown in Fig. 4, and the two ends are con- 
nected to tags. 
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there is plenty of room the connecting wires can be run 
in short direct paths. ‘The screens arè earthed, and wires. 
which have to pass through the screens are run in 
Systoflex. A few flexible wires are employed for con- 
necting the grid bias battery, the aerial terminal, etc. 
These wires are marked in the diagram, and can also be 
identified in the illustrations. 


‘ 


Testing the Set. 


The valves required are as follows: for the high- 
frequency stage, a low impedance power valve of the 
5-volt 4 ampere type, such as the Burndept L.525 or the 


Fig. 7.—Wiring diagram, Cı, C2 and Elle by mfd. tuning condensers ; A, B and C, the three secondary windings ; NC, balancing 


condenser ; C,, 0. 


The remainder of the components mounted on the base- 
board are easily identified, and as there is plenty of 
room no trouble will be experienced. It is very 
important to place the coils exactly as indicated, the 
centre of the windings of the coils being in the same 
straight line. The screens should also be carefully 
placed in position and fixed by passing screws through 
the bottom edges into the baseboard and also by screwing 
through the front panel. 7 

On the underside of the baseboard there is a grid bias 
battery for the L.F. stage and the detector and two by- 
pass condensers. 


The wiring connections are given in Fig. 7, and as 
9 


3 mfd. fixed condenser; K, reaction condenser; GB, grid bias battery. 


-Marconi or Osram D.E.5 ; for the detector, a Marconi or 


Osram D.E.5b ; for the low-frequency stage, a Burndept 
L.525 or other power valve of this type. It must be 
remembered that it is just as important to use the right 
valves as it is to wire the set up correctly. The H.F. 
transformer is designed for a valve having an impedance 
of about 7,000 ohms ; to use a valve having an impedance 
very different from this will result in quite a different 
amount of amplification and selectivity. 

Connect about 60 volts to the plate of the H.F. valve, 
60 to the detector, and 120 to the L.F. valve. Also con- 
nect the flexible wire from the I.S. terminal of the L.F. 
transformer to the negative end of the g-volt grid bias 
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battery, the wire from the grid leak to the positive end, 
and the wire connected to the L.T. negative to the first 
tapping from the positive end of the grid battery. 
connections provide a bias of negative 7.5 volts to the 
stage, while the grid leak return is positive 1.5 
This will give good rectification when a DEsb 
valve is used ds the detector with a two megohm grid 


L.F. 
volts. 


leak. 


With the reaction condenser set at zero, tune in the local 
Take out the H.F. valve, wrap 
a piece of thin paper over one of the filament legs of 
the valve, and put it back in the holder. 
To balance the H.F. 
stage adjust very carefully the balancing condenser to 
give a minimum sound in the telephones. Apply reaction 
to the circuit by moving the reaction condenser, ani 
endeavour to set the balancing condenser so that nothing 
at all, or only a weak signal, is heard. 


station at full strength. 


will now probably be much weaker. 
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General Notes. 

The Belgian amateurs, B W5 and 
B Y5, are working every Friday between 
2200 and 2300 G.M.T. on 205 metres. 
Both stations are using an input of 40 
watts. W5 employs grid modulation 
and Y5 the choke system. They will 


welcome co-operation with British ama- 


teurs. Communications for B W5 may 
be addressed to Le Manoir, Peruwelz, 
Belgium, and those for B Y5 to 34, Rue 
de la Chaussée, Mons. 

ooo$0d 


Scottish amateurs, although their pro- 
verbial modesty often prevents their 
achievements becoming widely known, 
are by no means asleep. Mr. J. Wyllie 
(G 5YG), 105, Moasgiel Road, Newlands, 
Glasgow, has been in two- -way com- 
munication with BZ 6QA, Señr. A. A. 
dos Santos, of S. Luiz do Maranhão, on 
45 metres and with a power of only 8.64 
watts. Contact was maintained for over 
an hour, and 5YG’s signals reported to 
be a steady R4. Mr. R. Carlisle (6WG), 
40, Walton Street, Shawlands, Glasgow, 
also exchanged messages with Madeira on 
the same wavelength and with a power 
of a little over 5 watts, his signals being 
reported R7. We understand that 6WG 
is shortly moving to Northern Ireland 
and will then be on the ether again with 
a GI prefix. 
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South African Transmitters. 


We are indebted to our contemporary, 
The South African Wireless Weckly, for 
the following call-signs and addresses 
which are additional to, or corrections of, 
the lists already published in the IFire- 
less Annual and in The Wireless World 
for January 27th (p. 144), February 3rd 
(p. 189), and April 7th (p. 516) : 
Additions. 

A 7M.—H. St. John Randall, 
Caledon Street, Uitenhage. 

A 7N.—A. V. Hollins, 21, Railway Cot- 
tage, Sydenham, Port Elizabeth. 

A 7P.—W. Shakespear. 29, Railway 
Cottage, Sydenham, Port Elizabeth. 
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Now restore the valve and the circuit will be perfectly 


These 


range. 


stable, provided the coils have been properly fixed. 
When searching for signals the three tuning condensers 
should be turned in steps of a degree, as the tuning is 
sharp and stations are easily missed. 
that the reaction condenser can be set in a position where 
sufficient reaction is produced over a wide wavelength 


It will be found 


If it is found that tuning is too sharp another tum 


coil. 
The signal 


_ TRANSMITTERS’ NOTES | 
| AND QUERIES, 


P.O., Mayville, 


A 7Q.—S. Larsen, 


Durban. 
A 7R.—A. G. Curtin, 4, Fifth Avenue, 
Parktown North, Johannesburg. 


Cancellations. 

A 3A.—R. W. Walker, Johannesburg. 
A 3F.—A. W. Stanford, Kokstad. A 4J. 
—A. W. C. Budge, ‘Pietermaritzburg. 
A 40—J. D. Muirhead, Johannesburg. 
A 5B.—J. D. Mail, Durban. A 5R.—J. 
Hodges, Port Elizabeth. 


ooo0oo 


New Call-Signs Allotted and Stations 
Identified. 


G2BSQ (Art. A.) — E. Wilson. 
“ Nidis,? Bramhall Lane, Bramhall, 
Cheshire. 


G 6PY (ex 2AXL, Art. A).—L. W. 
Parry, 13, Huddersfield Road, Barnsley, 
T ransmits on 150-200 and 400 metres. 

A 3QH.—J. F. Feldman, Forest Street, 
South Geelong, Victoria, Australia. 

CH 2AR.—Carlos Reiher, Casilla 3062, 

Valparaiso. 


I 1BW.—F. Francarro, Caxtelt alice: 
Veneto, Italy. 
I 1CE.—E. Caudiani, Badia, Rovigo. 


I SRA.—Military Aeronautic Station, 
Viale Anilizie 5, Rome (Transmits on 41 
metres). 

J 1PP.—The Training School (Dept. of 
Communications), Shiba Park, Tokio, 
Japan, 

TUK.—Tomsk University, Siberia. 

U 2AEV.—J. L. Whittaker, Cottage 
Cottage Place, Allendale, N.J. 

G 2BQI.—S. G. T. Knott, 57, Wood- 
lands Crescent, Golders Green, N.W.11. 

G OBQL.—C. A. Richardson, '20, Craig- 
nish Avenue, Norbury, Surrey. 


can be added to the coupling coil ; if, on the other hand. 
sharper tuning is required, a turn can be taken off this 


Tested at a place two miles from the London station 
it was found that about a dozen stations 
received in the evening at loud-speaker strength. 
more stations situated all over Europe were also received 
at very good phone strength. 
to be an exceptionally good one. 
worth while to follow the instructions precisely. 


could te 
Many 


The receiver is considered 
It will, therefore, be 


G 2KA.—B. Hodson, 31., Broomfield 
Avenue, Palmers Green, N.13. (Ths 
call-sign was formerly that of the Brigh- 
ton and Hove Radio Society.) 

G 6DQ.—H. Drury, New Housing 
Estate, West Ardsley, near Wakefield, 
transmits on 90 and 150 to 200 metres. 

G 6HZ (ex G 2BKC).—L. Kane, 5. 
Burrard Street, Jersey. 

G 6MI.—R. Maynard, Hazel Bank. 
Hutchinson Square, Douglas, Isle of 
Man. (Change of address from May 
12th.) 

I 1FL.—Flori, Erminio. Viale S. Miche! 
del Carso 45, Milan. (Change of 
address. ) 

I 1GS.—Giovanni Serra, Via Legnan 
45, Turin. (Change of address.) 


o000 


We regret that in lists previously pub 
lished there have been errors in the 
names or addresses of the following, tv 
whom we offer our apologies :— 

BZ 1AW.—Vasco Abreu, Rua Ra- 
chuelo 89, C/4, Rio de Janeiro. © 


G 6FZ.—H. E. F. Taslor, Abbots 
Trace, Abbotswood, Guildford. 
oo0oo0oo 
Danish Amateurs. 
Througn the courtesy of Mr. H. Rafı 


(D 7EW), we are enabled to give our 
readers a list of Danish amateur trans 


mitting stations which. are . nev 
licensed :— 
7AA F. M. Knuth, Knutbentorg, Bendholm. 


Ladland. 
N Hoegsholm, a Manoegade, Copenhagen. 
Lykstoft, 37, Julius Blame, 
eee 
TBs Borge Jorgensen, Brandes Alle S, Copes- 


E. Sdyoedte, 77, Bredgade, Copeuhagen. 
C. F. Barditz, “'Erikstaus,” Ringkoebing. 


7CF C. Fode, Vesterbrogade 41, Copenhagen. 


7AH 
7AI 


7EW H. Rafn, 8, m, Willen Copenhagen. 

7GL G. Lang Measan epost 16, Copenhagen. 

730 ‘ Finsen, Tho 

73M . Fode, Došseringen ‘n 32, Copenhagen. 

"38 . Steffensen, Ekleisvej 8, Hellerup, Coper 
ag 

7JW Le “Krause-Thomsen, 18, J. Buggesssai, 

7MT E. Poulsen, 6, Vipnava. Copenhagen. 

7NR J. Nissen Rahn, 15, Bispegade, Haderslev. 

‘77M G. Bramslev, 6, Roarsvej, Roskilde. 
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MR. J. C. W. REITH. 


Managing Director of the British Broadcasting Company. 


ANY careers have been made through the intro- 
duction of broadcasting, and probably a very 
large number of people would jnclude the 

career of Mr. J. C. W. Reith, the managing director of 
the British Broadcasting Company, in the list of those 
who owe their success to the introduction of the new 
science; but this would be altogether a mistake in the 
case of Mr. Reith. . 


How Mr. Reith Entered the Field of Broadcasting. 


Before the time that he entered broadcasting he had 
already made a prominent name for himself in a wide 
variety of „achievements, and he was really a much 
bigger man than the job which he undertook when he 
accepted the appointment of managing director of the 
B.B.C. Mr. Reith foresaw the possibilities and grasped 
the opportunity of pioneering in a new sphere where 
many lesser men would have hesitated to forsake an 
established career to enter upon what, in the early stages, 
appeared to be the hazardous task of steering the 
destinies of British broadcasting ; a task which certainly 
lived up to its appearances. 

Most successful men carve out for themselves a career 
by the gradual process of hard work and application, 
but making use of every achievement in their lives as a 
stepping-stone to the next progressive stride, but in the 
case of Mr. Reith one might almost say that he started 
afresh when he-entered the sphere of broadcasting, be- 
cause the public has never known, nor has Mr. Reith 
ever had occasion to fall back upon, what we may de- 
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A view of 2LO taken from Oxford Street. 


12 


scribe as his ‘‘ reserve of prestige ’’ gained through his 
earlier achievements. 

The ascendancy of British broadcasting in its special 
attributes of idealism and enterprise has become almost 
too proverbial. It is apt to be taken for granted. It is 
appropriate, therefore, that during a period when transi- 


tion is imminent there should be some recognition of the 


personality and directing force which are responsible for 
the creation and development of that organisation the 
initials of which already connote not only an expression 
of a new art-form, ‘but also a tremendous factor for 
social well-being throughout Great Britain. 


Pre-Broadcasting Activities. 


Although not yet thirty-seven years old, Mr. Reith 
already has a wide variety of achievements to his credit. 
He served in France during the first year of the war, 
but was lent to the Ministry of Munitions after a severe 
head-wound in 1915. Early in 1916 he was sent to the 
United States to supervise the production of the muni- 
tions on behalf of the Allies. He had there a staff of 
600 inspectors under him, and one of the factories for 
which he was responsible employed 13,000 men. Re- 
turning from America in 1917, after nearly two years, 
he undertook various important engineering tasks for the 
Government, including special work for the Admiralty. 
His first work after the war was the liquidation of 
£,15,000,000 worth of engineering and munition con- 
tracts which were in progress of execution. This was 
a heavv responsibility, but was carried out to the satis- 
faction of Lord Inverforth. 
who was then the head of 
the Ministry concerned. In 
1920 Mr. Reith took over 
Beardmore’s Coatbridge 
works, in order to transform 
a war factnry to peace in- 
dustrial conditions, and here 
remained two years. 

Mr. Reith has been the 
executive head of broadcast- 
ing in this country since its 
inception three and a halt 
years ago. He has devoted 
literally the whole of his 
time and enerev to the ser- 
vice, and even his literarv 
work has been concerned 
with broadcasting. 
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: A Supplement Portrait 
: of Mr. Reith is included 
: with this issue. 


a 
° 
SSP SSHSHHSS COSSHORE SSSA HSe HSE Hsataeseresees 


A 19 


Lat E 
Bran a ih, 


"oe 


JUNE ond, 


A| 


oO wW nando Pel 


t ~ 


pes 


o 


4 
ne 
y 
T 7 E 


Improving Poor Acoustics in a Famous Church. - 


HEN pious men built the ancient. Abbey of 
Bath, either the question of acoustics did not 
come up for consideration, or clerical lungs 
The length of the- 
and across the tran- 
septs 126ft., while the breadth of the nave and aisles is 
Two portions of the building are acoustically bad, 
so that fully half of the congregation are unable to’ hear 


were tougher than they are to-day. 
church from east to west is 210ft., 


egit, 


the sermon. 

To overcome this trouble, 
in the pulpit and at the lectern, the loud- 
speakers being mounted in the organ loft 
in such a manner that they feed both 
‘ dead spots.” The No. 1 Equipment has 
been found to be admirably suited to the 
task, the voices of the clergy being heard 
without the slightest trace of distortion. 
The amplifying apparatus is housed in a 
cellar-like compartment adjoining the tran- 
sept, a charging board and batteries com- 
pleting the equipment. A switch control 
board has been fitted into the transept in 
view of the pulpit and lectern, and by 
means of the switch gear it is possible to 
control the loud-speakers and change over 
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Marconiphone 
Address Equipment has been installed with microphones 


the microphones at the requisite times during the servic. 
One of the loud-speakers requires less ‘‘ throw” than 
the other, and a suitable damping ‘control has therefore 
been placed i in circuit in order that a full acoustic balance 
may be obtained. As will be seen from the photographs, 
all the equipment visible to the congregation is in accord 
with the general tone of the surroundings. The church 
authorities are to be congratulated on the progressive 
spirit which has prompted them to take advantage of 
modern scientific methods to make the service audible to 
every member of the congregation. ; 
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(Upper) This view, okini across ash ansep 
shows the loud-speakers = the = of = 
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(Lower) The amplifier and switch 


n : 
The title photographs show (left) the m = 


of microphone in the pulpit, and ( 
phone attached to the lectern. 
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Events of the Week in Brief Review. . ` 


BEGINNING THE THIRD MILLION. 

The number of wireless receiving 
licences issued by May Ist was 2,012,000, 
according to Post Office figures issued a 
few days ago. 

o0o000 2 
A BABY LOUD-SPEAKER. 

A defendant at Swansea charged under 
the Wireless Telegraphy Act, explained 
that he had done away with the set as 
it was not loud enough, there being a 
baby in the house. 

oo0oo0oo0o 

CRYSTAL WAVELENGTH CONTROL. 

For maintaining a constant trans- 
mitting wavelength quartz crystal control 
is rapidly gaining in favour in America. 
In the Chicago area alone six broad- 
casting transmitters now incorporate 
crystal control. 

o000 


BROADCASTING AND BOOTLE. 

The Bootle Education Committee have 
decided that wireless installations in 
schools must not be used in school hours, 
except on special occasions, when per- 
mission can be obtained. The Liverpool 
Education Committee has expressed dis- 
agreement with Bootle’s decision. 

o0o00 


NAMES, PLEASE. 

A new excitement has been imparted 
to broadcast reception by the action of 
the B.B.C. in announcing the names of 
streets in which oscillation interference 
is very pronounced. Several streets in 
Walthamstow have been ‘‘ named” in 
this manner, while residents in Leyton- 
stone who dread publicity are said to be 
getting nervous. 

oo0oo0ọ 

TELEPHONY ON GERMAN TRAINS.B 

Following upon the success of the wire- 
less telephone service on two fast trains 
running between Berlin and Hamburg, 
it is reported that the German railway 
commission intends to introduce the 
service on several other routes. Those 
from Berlin to Bentheim, used by the 
trains for England ria Holland, and 
from Berlin via Cologne to Aix-la- 
Chapelle on the Paris and Brvssels 
routes, will be the earliest to have the 
installations. 


tl 


AMERICAN BROADCASTING CHANGE, 

“The Broadcasting Company of 
America ’’ is the new name assumed b 
the American Telephone and Telegrap 
Company, which owns the station WEAF, 
New York. 


0000 


ESPERANTO CONGRESS, 1926. 
Broadcasting will be among the sub- 
jects coming up for discussion at the 
eighteenth International Esperanto Con- 
gress, to be held in Edinburgh from July 
Slst to August 7th. 


0000 


A STABILISING DEVICE. 

The “ Radiophonie du Midi" broad- 
casting station at Toulouse has placed its 
services at the disposal of the conmittee, 
under Marshal Joffre, which is working 
for the stabilisation of the franc. 


LICENCES IN FRANCE, 

The difficulties which British subjects 
resident in France have been expe ienc- 
ing in obtaining broadcast receiving 
licences have been eased considerably 
during the last few weeks. 

0000 

UNDERGROUND ANTENNA TESTS. 

Successful tests with an “ aerial’’ sub- 
merged in a three-foot pit partially filled 
with water have been carried out by an 
American amateur, G. W. Cook, of 
Hyattsville, Md. The device is an inven- 
tion of Dr. J. Harris Rogers. 

The antenna consists of a copper rod 
three feet long. To one end of this rod 
are soldered 25 copper discs, each 10 
inches in diameter and spaced 1 inch 
apart. 

Connected up with a superheterodyne 
set, the submerged antenna has given 


BROADCASTING FROM WESTMINSTER. H.R.H. The Prince of Wales photographed 
on the occasion of the Parliamentary Banquet broadcast from Westminster Palace on 


Wednesday. Mr. Winston Churchill is on the right. 


Note the microphones on ‘the table. 
A 2I 
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excellent signals on 40 metres, stations 
in the Hawaiian, and Philippine Islands 
being heard at good strength 


cooo0oo 


COMMERCIAL SHORT-WAVES IN U.S. 
The Radio Corporation of America has 
just opened a new short-wave commercial 
service on 18 metres from Rocky Point, 
N.Y: 
ooo0ooọo 


ANOTHER COAL QUESTION. 

A wireless correspondent in a daily 
paper has been suggesting that his 
readers should rummage the coal cellar 
for likely ‘‘ crystal ° detectors. In the 
present troublous times this seems a 
doubtful economy. 

ooo0oo 


HOSPITAL WIRELESS. 

The Oxford Wireless Telephony Co. 

report that they have equipped just on 

one hundred London hospitals with wire- 

less equipment under the scheme 
organised by The Daily News. 


coooo°o 


BRITISH CONTROL OF MARCONI'S. 

Alterations in the articles of associa- 
tion of Marconi’s Wireless Telegraph 
Co., Ltd., provide that in future no 
director may be appointed who is not a 
natural-born British subject. Not more 
than 25 per cent. of the issued share 
capital of the company may at any one 
time be in foreign hands. 

0000 


CORRESPONDENT WANTED. 

A bed-ridden American wireless 
amateur, Mr. Maynard Bodley, sends out 
an appeal for a correspondent, about the 
age of 20, who would be willing to ex- 
change interesting letters on radio sub- 
jects. Mr. Bodley’s address is 1,418, 
Edgerton Street, St. Paul, Minn., U.S.A. 
His letter to us concludes : ‘‘ Please note, 
ladies are invited to write alsc.’’ 
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THE RADIO RATCATCHER. 

Oscillators at Portland, Ore., U.S.A., 
are apparently in for an unhealthy time, 
if the Portland Broadcast Listeners’ 
Association has its own way. A search 
is being made to secure the services of 
a radio interference expert, or rat- 
catcher of the ether, who will track every 
form of interference to its lair. When 
the expert has finished, the good folk of 
Portland hope to sit back and enjoy the 
programmes. , 


ooo0oo 
WIRELESS SET FOR RAILWAY VILLAGE. 

A wireless set has been given to the 
railway village of Riccarton, in the 
Cheviot Hills, by Mrs. Falconer, the 
widow of the late Mr. C. A. Falconer, 
district engineer, L.N.E.R. 

Ricearton village occupies a position of 
splendid isolation, 900ft. above sea level, 
and there are no roads leading to the 
village, which exists solely for railway 
purposes, being a junction on the Edin- 
burgh and Carlisle main line, connecting 
with the L.N.E.R. line to Hexham and 
Newcastle. 
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WIRELESS ON THE MODERN LINER. A 
“ Hamburg,” the latest addition to the Hamburg- 
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the radio room of the 


in 
be sonics The second operator 


merica Line 


is seen operating the receiver, which covers a waveband from 200 to 3,000 metres. A 
novel feature of this instrument is the square bakelite jackets enclosing the coils. 


DEVELOPMENTS IN CAIRO. 


Language difficulties and apathy on the 
part of the Egyptian Government appear 
to be responsible for the slow progress of 
broadcasting in the land of Tutankh- 
amen. According to a Cairo corre- 
spondent broadcasting shows a tendency 
to develop on American lines, t.e., the 
stations are run by the firms selling wire- 
less receivers. The present Cairo station 
is operated by the Société Radio of Cairo, 
who have opened a radio shop in the 
vicinity of the station. The steel lattice 
masts, which were erected in January 
last, are about 75 feet high and the 
aerial is a 4-wire cage. 

Most of the receivers on sale are 
‘‘multi-valvers °” and are intended for 
European reception. 


o0o0°o 


WEATHER MAPS FROM MUNICH, 


An interesting innovation at the 
Munich broadcasting station is the trans- 
mission of weather maps on the Dieck- 
mann system, which closely resembles the 
principle employed in the Thore Baker 
method of photo transmission. Accord- 
ing to the Manchester Guardian the map 
intended for  telautographic trans- 
mission is drawn specially at the 
Bavarian Central Meteorological Estab- 
lishment, all data being recorded in nsu- 
lating ink on a metal foil. The drawing 
thus obtained, which comprises alternat- 
ing conductive and insulating portions, 
is searched by a transmitting stylus cot- 
nected with a source of current. As this 
stylus touches the conductive or non-con- 
ductive portions, the circuit is closed or 
opened, and the current impulses thus 


produced are supplied through a cable 
to the Munich broadcast transmitter, im 
order thence to pass through amplifiers 
and to be sent out in the form of radie 
waves. The weather map is eventually 
recorded in the receiving apparatus of 
any broadcast subscriber on a chemically 
prepared sheet of paper. Transmissions 
of this kind are regularly made on work- 
ing days about noon and on Sundays 
and holidays at 12.15, each transmission 
lasting about five minutes. 


ooo°0 


TELEPHONY FROM THE AIR. 


Amateur reception from an aeroplane 
was tried out in Paris a short time age 
when an aeroplane flew over the city 
transmitting telephonic messages. The 
transmitter operated on an 800-metre 
wavelength. 


ocoo 


BROADCASTING BY TELEPHONE. 


Broadcasting to outlying districts by 
means of the ordinary alphas instal- 
lations is proving successful in Holland. 
particularly at Meyendel, a residentia! 
district between The Hague and Leyden. 
It is difficult to understand why tbi 
form of broadcasting should be persevered 
with, unless the Hollanders are imbued 
with the idea of economy. 


A CORRECTION. 


In the article “ Reaction Control,” by 
Harold H. Warwick, in the issue of May 
Sth, 1926, the circuits of Figs, 10 and 1 
on page 655 should be transposed. 


20 


| 


JUNE 2nd, 1926. 


THE B.B.C.—AN APPRECIATION. 


ie our Wireless League pages this 
month we feel that listeners all 
over the country would like us-to ex- 
press appreciation of the work done 
by the B.B.C. during the period of 
the recent industrial trouble in this 
country, when broadcasting supplied 
us with thè bulk of our news and 
helped to ease our minds during a 
period of anxiety. 

On this page we publish a message 


of appreciation which has been sent. 


by our chairman, Sir Arthur Stanley, 
for publication in the Radio Times, 
and it seems scarcely necessary for 
us to add anything further to these 
words, unless it be to express the 
feelings of personal gratitude of 
listeners to Mr. Reith and his efficient 
staff. 

Certain complaints were made, we 
believe, against the B.B.C. for 
having conveyed in the broadcasting 
of news and other messages that its 
policy was to suppert the Govern- 
ment rather than to remain impartial, 
but in fairness to the B.B.C. we 
must remind our listeners that both 
sides of the position were given in 
the news bulletins, and it must not 
be forgotten that the B.B.C. is 
hardly in a position to conduct a 
policy independent of that of the 
Government, since the organisation 
is now virtually under Government 
control. Taking this fact into con- 
sideration, we do not see that a more 
impartial attitude than that exhibited 
by the officials of the B.B.C. could 
very well have been adopted, and 
great credit is due to the company 
for the way in which a difficult task 


was undertaken and carried through. 
0000 


WHERE IMPROVEMENT IS NEEDED. 

Taken as a whole, the progress and 

the present state of development of 

high quality broadcasting in this 

country is a matter for national 
10 
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A Message sent by the Hon. SIR 

ARTHUR STANLEY, G.B.E., Chair- 

man of the Wireless League, to 

The Radio Times, the Official Organ 
of the B.B.C. 


In a crisis such as that through which 
we have just passed, the essential thing 
—as the Prime Minister reminded us : 
on the first day of the strike—is to : 
keep calm. Nothing excites and alarms : 
people more than the absence of authentic : 
information which leads to the spreading 
of rumours almost always both alarm- 
ing and untrue. From that danger the 
British Broadcasting Company has saved 
us during the past fortnight, and it is 
impossible to over-estimate the service 
it has thereby rendered to the country. 
The messages it has broadcast, and the 
manner in which they were delivered, 
were beyond all praise, and testified in 
the highest degree to the trustworthiness 
and efficiency of the executive officers 
and staff of the British Broadcasting 
Company. To have deserved and re- 
ceived the implicit confidence of the 
Nation, and to have served the country, 
and indeed the whole world, loyally and 
with perfect efficiency in the most troubled 
and difficult times is a wonderful feat, 
and shows how necessary it is that the 
same wise and able management shall 
remain in executive power whatever : 
may be the outcome of the Report of : 
the Government Commission on Broad- 
casting. 
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pride, but there still exists one very 
weak link over which, unfortunately, 
we believe that the B.B.C. has little 
control and where only pressure from 
outside can exercise the necessary in- 
fluence. 

It is probably known generally 
that when London or any other 
broadcasting station relays a pro- 
gramme, say, from a distant town, 
the B.B.C. is dependent upon the 
Post Office to supply the necessary 
lines over which the transmission has 
to be carried before being broadcast. 
These lines provided by the Post 
Office are far from satisfactory for 
the purpose in view. We recognise, 


of course, that there are difficulties 
in the way of providing lines as effi- 
cient as, for instance, those specially 
laid between all the B.B.C. stations, 
but, at the. same time, we do not 
believe that the present state of 
affairs is without a remedy. Most 
particularly do we think that the time 
has come when a really satisfactory 
line should be laid between the 
broadcasting station and every place 
of importance from which broadcast- 
ing is frequently carried out. 

We consider that more harm than 
good is done to broadcasting through 
the relaying of portions of the pro- 
gramme from concert halls and other 
places over unsatisfactory distant 
lines, and we think listeners are en- 
titled to have something done to im- 
prove matters in this direction. By 
discontinuing broadcasting over un- 
satisfactory distant lines, the B.B.C. 
would be doing a service, because 
such a procedure would be very 
effective in drawing attention to the 
unsatisfactory state of affairs. 
What, from a technical point of 
view, makes the position all the more 
unfortunate is the knowledge that 
transmission over land lines can be 
made nearly perfect and practically 
indistinguishable from direct broad- 


` casting if up-to-date circuit arrange- 


ments are employed. 

Listeners are, perhaps, too ready 
to accept poor transmissions as better 
than nothing and to consider that 
there is no remedy for the poor 
quality if the transmission is from a 
somewhat distant place. The know- 
ledge, however, that there is a 
remedy for this should induce all 
listeners to take what steps they can 
to bring about an improvement. 
This could be done by influencing 
your local branch to take up the 
matter with the B.B.C. and the local 
Press and generally by giving the 
matter as much publicity as possible. 
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T did not require the recent emergency 
to demonstrate the value of wireless in 
rural areas; but the practical disappear- 

ance of the Press did serve to emphasise 
the fact that the coming of radio promises 
a transformation of living conditions in 
remote parts of the country. There are 
signs that the B.B.C. are active in ex- 
ploiting the advantages secured by radio 
during the general strike, but we feel 
that the Wireless League has a very im- 
ede part to play inthis. The B.B.C. 
y itself can do a good deal, but by no 
means all. 


New Ri craits to the Ranks of Listeners. 

Wireless receiving sets have fust been 
Introduced for the first time into many 
thousands of rural homes—both magnifi- 
cent and humble. It rests primarily with 
the Wireless League to make sure that 
these numerous recruits to the army of 
listeners are retained and consolidated. 
Moreover—and this is of equal import- 
ance—it rests primarily with the Wireless 
League to ensure that the wishes of rural 
listeners with regard to programmes re- 
ceive adequate recognition. Hitherto, 
quite rightly following its ‘ majority ” 
policy, the B.B.C. has catered chiefly for 
the urban elements of the population. 
But with new distribution facilities at 
hand, the B.B.C. should soon be in a posi- 
tion to cater for the special requirements 
of rural listeners. To ascertain these re- 
quirements is a task which the Wireless 
League alone can perform. l 


Importance of Rural Areas. 


In the opinion of the headquarters of 
the Wireless League—and this opinion is 
fully shared by the B.B.C.—no time 
should be lost in reaching the rural areas 
with an effective system of lectures and 
demonstrations. The vogue of the lantern 
lecture has not yet passed away from our 
villages. These could be organised in 
conjunction with demonstrations in recep- 
tion, on a basis which would be not only 
self-supporting, but which should yield 
some additional funds for the general 
work of the League. It is suggested that 
each local Wireless League centre should 
take immediate steps to prepare the way 
for an aggressive campaign of rural ser- 
vice throughout the late summer and 
autumn. It should be remembered that 
the average new rural listener is extremely 
anxious for just that elementary instruc- 
tion and aforma lon which will enable 
him to “carry on’ permanently. 

So far as the purely technical part of 
the demonstration is concerned, it is sug- 
gested that this should be carried out in 
co-operation with the local societies ac- 
credited to the Radio Society of Great 
Britain. But where no such societies 
exist. the whole of the work will devolve 
on the Wireless League for the area. 

Our object should be to enable the be- 
ginner to handle his set to the best 
advantage, to teach him to listen intelli- 
gently and with discrimination, and to 
show him how to make his ideas about 
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programmes effective. In performing 
these services we shall inevitably be add- 
ing to the numbers of our own members, 
and we shall be contributing not incon- 
siderably to the well-being of the rural 
population. 


eaceeeseone 


: HINTS ON FORMING 
A NEW BRANCH. 


HE first essential in establishing 

and working up a new branch 

of the Wireless Lapis is personal 
enthusiasm, based on a firm couviction 
of the ultimate usefulness of the branch 
in the district. It is important to 
visualise the eventual indispensability of 
the branch—especially as there is no other 
organisation which sets out to bring to- 
gether the interests of the listener at a 
nominal cost. 


The Committee. 


The committee should not be formed 
haphazardly, nor should the personnel be 
chosen solely on acconnt of position or in- 
fluence, but the selection of each member 
should be decided on the basis of his 
ability and willingness to assist the mem- 
bers freely with expert advice. The com- 
mittee should be comprised of at least one 
representative of the following profes- 
sions : a member of the Press, a wireless 
expert, a patent agent, an accountant, a 
member of the League Council, an alder- 
man, a bank manager (as hon. treasurer), 
and three representative listeners--one of 
whom should be a capable and enthusias- 
tic radio lecturer; another should, if pos- 


- sible, be the chairman of the local educa- 


tional authority, and the other an ordinary 
listener. Don’t hurry your selection. 

If you are fortunate enough to form 
such a desirable committee, find a popu- 
lar local wireless question at issue, such 
as absence of facilities for local crystal 
users; threatened closing of the local 
studio or removal of microphone from the 
district. Make one of these your first 
“war cry ’’ and enter wholeheartedly into 
the matter. Catl a public meeting and 
commence enrolling members on the argu- 
ment that co-operation means strength, 
and, what is more, ultimate success. If 
there is apathy in the district in respect 
to wireless matters, you must make a 
cause applicable to the district, and get 
the Press to assist you. Make friends 
with the nearest station director of the 
B.B.C. and get facilities for broadcasting 
a talk. 

Fall publicity should be given to what 
the League has already done. that the 
evidence given before the Postmaster 
General's Committee and its recommen- 
dations have been very largely accepted 
as the scheme for reconstruction of the 
Broadcasting authority: that its influence 
was instrumental in effecting a very valu- 
able facility in one city; and as another 
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example that the local Press of a northern 
city expressed regret that certain speeches 
were not to be relayed from their staticn 


‘so that crystal users could hear them, and 


asked the local branch of the Wireless 
League “ to get busy.” It did, and with 
its influence and through the courtesy of 
the B.B.C. this facility was arranged in 
less than 12 hours. Draw attention to 
the advantages of being a member of the 
League : Expert advice free to members: 
local committee for local matters; and 
last, but perhaps considered by some by 
no means least, free insurance of all sets 
and aerials owned by the member up to 
£25 each set—£50 in all—against damage 
or ‘oss by fire, lightning, burglary, theft. 
and larceny, and all third-party liability 
in connection with the sets up to £250. 

The local secretary will find it decidely 
to his advantage to work closely with any 
local radi» society, and it will be found 
that thev will introduce members, and he 
will have opportunity for reciprocating as 
their interests (if properly explained) will 
be found not to clash but to work well 
together. 

If there should be a small local wireless 
society on similar lines, try to get to 
gether and absorb them, and it will be in 
some eases casy to do this by explaining 
the advantages of having the League: 
London Council's influence. in addition to 
local facilities. 

Local Wireless Exhibitions. 


Local wireless exhibitions are a fruitful 


‘source for membership, especially as es- 


perience has taught us that ladies will 
give most useful assistance, and their 
powers of persuasion are too well known 
to need commenting on here. 

You will irvariably find the local B.B.C. 
director very sympathetic to the Wireless 


‘League and local interests. 


By adopting the above programme. a 
branch of one thousand members was 
formed in three months in one district. 


INSURANCE. 


Claims and Settlement. 


. 
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INCE April Ist last, many claims have 

been submitted, all of which have been 

satisfactorily settled. One of the 
claims was of a serious nature. A flash of 
lightning, after striking the aerial, se 
fire to the member’s house, doing con- 
siderable damage to the building as well 
as to the receiving set. 

Many letters of thanks and appreciation 
of the settlement of claims have been re- 
ceived, and the following extract of ane 
from a member is of interest: “I beg te 
thank you for prompt settlement of my 
claim. At the next meeting of our branch 
I will acquaint all members of the admir- 
able manner in which my case was con- 
sidered.” 

Some claims have been made which are 
outside the scope of the policy and, where 
desired, additional cover can be arranged. 
Several members have taken advantage of 
this facility. 
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. Members of the Wireless League are 
covered by insurance with the Cornhill 
Insurance Co., Ltd., 32, Cornhill, E.C.3, 
as under :— 

(1) Damage by Fire and/or Lightning 
cr Burglary, House-breaking, Theft 
or Larceny on Wireless Receiving 
Sets, including Aerials and Acces- 
sories, the property of members of 
the Wireless League, whilst in any 
Private Residence, Hotel, Inn, 
Lodging House, Club, Nursing 
Home, Hospital, School or Restau- 
rant in the United Kingdom and 
Ireland, up to the actual value of 
such Sets, etc., no one set to be 
deemed of greater value than £25 
(Twenty-five pounds), with a limit 
of £50 (Fifty pounds) in respect to 
any number ef Sets owned by one 
Member. 

This Insurance does not cover the 
burning out of valves or damage to 
apparatus caused by excessive pres- 
sure, short-circuiting or self- 
heating, or whilst being actually 
worked upon. i 

(2) Legal liabilities to Third Parties ìn- 
curred by Members of the Wireless 
League in respect of injury to per- 
sons and/or damage to property in 
connection with Wireless Receiving 
Sets, etc., as defined above, with a 
limit of £250 (Two hundred and 
fifty pounds) in respect of any one 
accident or occurrence. 

The above insurance is effective to 
March 3lst, 1927, in respect of member's 
apparatus at the address or addresses 
given by the applicant subject to the 
terms and conditions of the insurance 
policy held by the Wireless League on 

behalf of its members. 
~ En the event of a claim arising, notifi- 
cation must be sent to the office of the 
Wireless League within seven days of the 
occurrence. 


WOMEN AND 
WIRELESS. 
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S a result of our request that women 

listeners should send particulars of 

their own experiences, and that 
they would state the type of programme 
preferred, we have been faced with an 
extraordinary variety of opinion. 

Most of our correspondents are unani- 
mous in stating that they are too busy 
to bother with headphones. They much 
prefer a loud-speaker, which gives them 
freedom of movement and the added 
advantage of being able at the same time 
to talk to their friends without difficulty. 

The woman-listener is very discriminat- 
ing; she realises that every item will 
not please her, and some have expressed 


the hope that some day a device may be 


developed whereby the receiving set could 
be left to pick up some particular items 
of the programme and to refuse those not 
desired. 

Will our fair listeners and members 
send us their suggested ideal programmes? 


| ‘THE TRIUMPH 
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ERHAPS there is no discovery that 

science has yet revealed to the world 

of to-day more brilliant, more in- 
fluential for good, more universal in its 
application, than the gift to humanity 
of wireless. To the scientist well versed 
in the subject it does not, of course, pre- 
sent that air of mystery with which the 
majority of men and women regard it. 
Unlike other discoveries which have in 
the course of time reached a gradual state 
of perfection, this science has in a few 
years developed so quickly that the whole 
civilised world realises its importance and 
indispensability. 


An Opportunity. 


The recerit great struggle from which 
the nation has so happily emerged, offered 
an opportunity for wireless to show its 
real worth and value to the community. 
One has no hesitation in stating that the 
news service that was broadcast through- 
out the length and breadth of the land, 
the wireless bulletins which were posted 
up in every town, very largely helped to 
shorten the life of the regrettable disloca- 
tion in this country. By giving to the 
public during a period when the publica- 
tion of newspapers had failed, the truth 
concerning the nation’s affairs, by en- 
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The densest population of the Counties 
of Northumberland, Durham, Westmor- 
land and Cumberland, is along the Tyne, 
Wear and Tees. This district is going 
through very bad times and all round 
economy is the order of the day. Never- 
theless, the League membership steadily 


Mr. F. Batho, 


Mr. J. E. Kemp, 
Hon.Sec. Queen’s 


Chairman Man- 


chester Branch Park, Maida Hill 
and Hon. Sec. of and District 
Lancs and Branch. . 


Cheshire Area. 


increases and it is evident that the lis- 
tening public is awake to the necessity 
for an organised body which can make its 
desires known to the authorities on mat- 
ters of interest to listeners. 

Hon, Secretary, H. Y. Richardson, 13, 
Grey Street, Newcastle-on-Tyne. 


The next pages devoted to Wireless 
Leegue interests will be included in 


“The Wireless World’’ for July 7th. 
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abling members of the Government to get 
in touch with the individual citizen, the 
man in the street remained calm and confi- 
dent during a time of great anxiety. 

Virgil described rumour as a dreadful 
and insiduous monster bringing panic 
and desolation in its path, and surely his- 
tory would provide very different reading 
had not rumour—the carrier of false 
news—so often played its part with dis- 
astrous effect. The destinies and for- 
tunes of men and nations in the past have 
been more than once decided by the subtle 
influences of panic, hatched by rumour. 

The nation was faced with the shadow 
of this spectre during the strike. Had 
it not been for the reassuring and sus- 
taining effect of the broadcast news ser- 
vice, then rumour, instead of being so 
effectively stifled, would possibly have 
played its dreadful part of sowing the 
seeds of panic. 

It has been a great triumph for broad- 
casting, a triumph for science. All af 
us are forced to realise its power. Let us 
now see to it that our broadcasting ser- 
vice Is given every opportunity for proper 
expansion in order that this great. gift to 
men may continue in unfettered service 
to the nation. 
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Queen’s Park, Maida Hill and District 

Branch. | 

The first committee meeting of this 
Branch was held 20th May. Good pro- 
gress has been made and the Hon. Secre- 
tary will be pleased to hear from anyone 
who wishes to join. Membership is in- 
creasing at a steady rate and the local © 
committee looks forward to a good acces- 
sion to the membership roll at an early 
date. Members’ badges and all informa- 
tion may be obtained from Hon. Secre- 
tary F. Batho, 37, Enbrook Street, W.10. 
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Leeds Branch. 


This Branch is still forging ahead and 
membership is steadily increasing. The 
monthly talks by the chairman, Mr. Kent- 
Lemon, appear to be well received by lis- 
teners, judging by the letters of apprecia- 
tion. . The last one, on May 18th, was 
thought to be very good, the subject 
being ‘‘ Faults in receivers; a practical 
demonstration.” The next talk will be 
on similar lines and is down to take place 
on June 14th, at 7.40 p.m., through the 
Leeds and Bradford station. 

J. Watson, Hon. Secretary, 4, Armley 
Grange Drive, Armley, Leeds. 


fom om ome) 


Gillingham (Kent) Branch. 


The general strike did not inconveni- 
ence our town to any great extent. In 
general with other towns our morning 
papers ceased. Our Chairman, Mr. Grif- 
fiths, and the Secretary were instrumental 
in placing the services of the League 
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Branch at the disposal of the Mayor and 
in giving the local newsagents such news 
as was received by broadcast, for posting 
in their windows, a service much appre- 
ciated by the general public. There is no 
lack of energy in this Branch and the 
first whist drive and dance was held on 
22nd April with great financial success. 
Bi-weekly meetings are being held with 
a steadily increasing membership. 

Hon. Secretary, Robt. 
Chester Street. 


Mr. G. N. Howe, 
Hon. Sec. Redhill 
Branch. 


' Mr. V. A. Shearne, 
Hon. Sec. Bedford 
Branch and South 

Midland Area. 


Enthusiasm in Bournemouth. 

It was a happy idea that prompted the 
committee of the Bournemouth and Dis- 
trict Radio Society to organise a Wire- 
less Conference for the open discussion 
of questions affecting all listeners, parti- 
cularly those in Bournemouth and its 
environs. . 

The conference took place on Monday, 
April 26th, when enthusiasts from as far 
ufield as Winchester, Salisbury, New- 
bury, Blandford, Bristol, and Exeter 
were welcomed at the railway station by 
their Bournemouth friends. The first 
item on the programme was a visit to 
the broadcasting station, where the party 
mspected the plant and studio. 

The opening of the afternoon conference 
in St. Peter’s Hall was attended by the 
Mayor and Mayoress (Councillor aud Mrs. 
H. J. Thwaites). The Mayor expressed 
the hope that the deliberations at the 


Harrison, 48, 
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conference would be productive of great 
good. 

In a vigorous speech, Sir Dan Godfrey 
stated his conviction that broadcasting 
would increase musical understanding and 
induce listeners to attend concerts in 
person, while Mr. Hamilton Law (prin- 
cipal of the Bournemouth Conservatoire 
of Music) affirmed that broadcasting was 
going to help us to become a musical 
nation once more. 

Speaking on “ Broadcasting and the 
Churches,’’ the Rev. H. Wilbur Ennis, 
B.D., said that while broadcasting had 
not helped the churches in the matter 
of congregations, it had done a tre- 
mendous amount of good in increasing 
the auditorium. - 

There was a large attendance in St. 
Peter's Hall for the lecture by Prof. 
A. M. Low, whose chatty remarks on the 
future possibilities of wireless were both 
instructive and amusing. 

The conference undoubtedly stimulated 
public interest, and the Bournemouth 
Society is to be congratulated upon its 


enterprise. : 
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The Home Counties Area. 


The Home Counties Area is made up of 
six counties, namely, Berkshire, Buck- 
inghamshire, Essex, Hertford, Middlesex 
and Surrey. The organisation in the area 
is directed by a committee appointed by 
delegates from the branches in the 
counties mentioned. 

The Area Committee has been able to 
establish many new branches, and though 
there are places still without representa- 
tion, it is hoped that in the next few 
months every town will have its local 
organisation. 

Many of the branches have held suc- 
cessful social functions, dances, and whist 
drives. It is the policy of the Area Com- 
mittee to encourage members to keep in 
touch with their branches. Some districts 
have no desire for social functions, others 
have. It is left to the local branch 
secretaries to use their discretion as to 
what suits their particular district. Some 


. of the branches organise public appeals 
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for fands to equip the local hospitais 
with wireless. 

The following list’ of officials and 
branch secretaries is in addition to the 
one that appeared in the last issue of the 
Supplement :— 


Home COUNTIES AREA COMMITTEE 


Mr. David S. Richards, chairman, 
member of the Executive Committee ; Mr. 
S. J. Woodward, Kingston-on-Thames 
branch secretary; Mr. A. C. Smitb, 
Mitcham branch secretary; Mr. R. J. 
Venner, secretary, Area Committee, and 
secretary New Malden (Surrey) branch. 


BRANCH SECRETARIES. 


Croydon.—Mr. G. F. Scott, 141, Dai- 
mally Road, Addiscombe. 

Cranbrook and Barkingside. — Mr. 
W. H. J. Short, 80, Beehive Lane, Crar- 
brook Road, Ilford. i 

Ilford Lane.—Mr. E. Warwick, 2%, 
Grange Road, Ilford, Essex. 

Seven Kinga, Goodmayes, Chadwell 
Heath.—Mr. F. E. Hayward, 21, Elm- 
stead Road, Seven Kings, Essex. | 

Leigh-on-Sea, Essex. — Mr. W. A. 
Merry, ‘‘ Sonibunglo,’’ Glenbervie Drive. 

Mitcham.—Mr. A. C. Smith, 278, 
Church Road. 

Newbury.—(Please note new secretary's 


address), Mr. Richard T. Hardy, 
“ Daryngton,” Benham Hill, London 
Road 


ad. 
Reading.—Mr. G. T. Scidge, 3%, 
King’s Road. l 
Richmond.—Mrs. A. E. Clutterbuck, 
64. Sheen Road. 

Wembley.—Mr. R. W.  Corkling, 
“ Orpington,” Basstngham Road, Alper- 
tan. 


Sheffield. 


The point of local interest to which 
the League are devoting attention at the 
moment is that of installing wireless sets 
in schools and institutions. They have 
adopted a specially designed scheme 
whereby the loud-speaker can be attached 
to a plug in any class room without mov- 
ing the set. 

Hon. Sec.: S. J. Adams, 38, Church 
Street. 
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MEMBERSHIP AND RENEWAL 


FORM. 


To be filled in by readers who wish to become members of the League, or to renew their membership for a further 


twelve months as from Ist April last. 


To-the Secretary, The Wireless League, Chandos House, 
Palmer Street, Victoria Street, S.W.1. 


*enrol me as a member 
renew my membership 


Please 


of The Wireless League. 


I enclose P.O. for Two Shillings,t which entitles me to mem- 


bership with all the privileges and rights as enumerated tn the constitution of the League, including FREE Insurance, Free 


Legal Advice, and Free Technical Advice. 


* Cross out Line not required. 


t Keep the Counterfoil of your Postal Order. 
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WRITE IN 
CAPITAL (State whether Mr., Mrs., or Miss.) 
LETTERS. Address 

My Membership No. is...... 


(This is only applicable in the case of renewals.) 
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A Section Mainly for the New Reader. 


INTERMEDIATE FREQUENCY 
COUPLINGS. 

Although the great majority of 
superheterodyne receivers make use 
of transformers in the intermediate 
frequency amplifier, the constructor 
who wishes to make his own compo- 
nents should not neglect the possibili- 
ties of the ‘‘ tuned anode’’ method 
of coupling, which has been success- 
fully used both in amateur and com- 
mercial apparatus. Compared with 
transformers, the adoption of this de- 
vice will probably not result in any 
appreciable economy, as intervalve 
condensers and grid-leaks are required 
for each stage, but the making of 
single-winding coils is certainly much 
simpler, and such coils need occupy 
only a small ‘space. 


of capacity to inductance in the 
various tuned circuits ; it is customary 
to use an ‘“‘ input” coil of fairly 
low inductance, and having a large 
fixed tuning condenser with a capa- 
city of about o.oo1 mfd. The re- 


maining couplings may have a con> 


siderably higher inductance and a 
small condenser, generally of not 
more than 0.0003 mfd., with the re- 
sult that the tuning of these latter 
stages will be relatively fast, and 
risk of introducing distortion by the 
cutting-off of modulation sidebands 
will be reduced. The wavelength of 
these flatly tuned circuits may be ad- 
justed to coincide with that of the in- 
put circuit by varying either capacity 
or inductance. The former alter- 
native is probably the more con- 


Fig. 1.—Intermediate frequency amplifier with " tuned anode ” couplings. 


In Fig. 1 is shown an arrangement 
on these lines, having a tuned anode 
input coil in series with the plate of 
the first detector, and two stages of 
intermediate frequency amplification 
coupled together on the same prin- 
ciple. There is, of course, no reason 
why three I.F. amplifiers should not 
be used, following standard practice. 

The overall degree of selectivity 


will be influenced by the proportion 


venient, and may fairly easily be 
carried out with the use of semi- 
variable condensers, such as those 
constructed with an outer electrode 
in the form of a winding of tinned 


copper wire, with adjacent turns 
touching and lightly soldered to- 
gether. The capacity of these con- 


densers may be varied with a suff- 
cient degree of accuracy for the 
purpose of matching by adding or 


good results. 


removing turns from the winding. 

It will be found best tọ use valves 
of the high amplification type*im the 
tuned anode stages; the majority of 
those primarily designed for resist- 
ance-coupled amplification will be 
found eminently suitable. 
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SOLDERING FLUX. 

It was recently stated in these 
columns that a good non-corrosive 
flux can be easily made up by dis- 
solving resin in ether. Several readers 
have pointed out that they are using 
methylated spirit as a solvent, with 
Although the substi- 
tution mentioned is certainly possible, 
it would seem that the use of ether 
is preferable, more particularly when 
the metal surfaces to be soldered are 
not perfectly clean. 

It should be pointed out that ether 
is highly inflammable, and conse- 
quently great care should be taken 
when using it. 
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POTENTIOMETERS. 


A mistaken impression seems to 
exist to the effect that the resistance 
value of a potentiometer is governed 
by the type of circuit in which it is 
used. As far as wireless receivers 
are concerned, this is quite erroneous ; 
actually, the resistance of the wind- 
ing cannot well be too high. If this 
is low, an excessive amount of cur- 
rent may be drawn from the battery 
across which it is connected. 

It should be remembered, however, 
that the greater the resistance of the 
potentiometer the greater becomes the 
need for a by-pass condenser, which 
should be of low reactance compare 
with that of the winding. 


740 


SOLDERING TAGS. 

It is rather unfortunate that many 
manufacturers, probably with a 
view to improving the appearance of 
their products, are in the habit of 
fitting nickel-plated brass soldering 
tugs. It is generally found that the 
solder refuses to ‘‘run’’ freely on 
this surface, and, as a rule, it will 
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be best to file off the coating of 
nickel until the brass can be seen. 
Many tags are made of brass or 
copper with a coating of tin; these 
are, at a glance, similar in appearance 
to the nickel-plated ones, and are 
almost certainly the best for general 
use. The amateur should assure him- 
self on this point before going to the 
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trouble of removing the metal coat- 
ing, as solder will always flow freelr 
on a tinned surface. 

The same precautions should be 
taken when dealing with plated ter- 
minal shanks or other metal parts 
which are to be soldered. The trouble 
is generally due to the deposition of 
a film during the finishing process. 


No. 31 (a).—Stage-by-Stage Tests of a Superheterodyne Receiver. 


A consideration of the series of circuit diagrams given below will indicate an effective and logical 
course of procedure to be adopted when searching for faults in a set which is totally or partially 


inoperative. 


similar principle, but of slightly different design. 


in our next issue. 


1 


0O00 


The method is obviously applicable. with modifications, to other receivers operating on a 
Further tesis of a superheterodyne will be shown 


Tbe complete circuit diagram of the receiver. It is assumed that the usual cursory examination and simple tests have failed to indicate 


apy source of trouble. 


—_s 


connectin 


system to the frame. 


the phones in series with its anode. 
broadcasting station, it may be necessary to couple an aerial 
The operation of the oscillator may be 
chreked by noting if a beat note with the incoming carrier wave 


The first detector and its associvted circuits may be tested by 


Unless near to a 


is produced when its tuning is varie 
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insertion of a leaky grid condenser. 
check on the operation of this valve, and also of the 
changing arrangement as a whole, although loud signals steuld 


Filament circuits are omitted. 


YOO 


e 


3 


The phones are now transferred to the anode circuit of the Seat 
I.F. amplifier, which is converted to a second detector by te 


This test will provide a 


not be expected 
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SPEECH AMPLIFIER DESIGN. 


Further Considerations Arising out of Correspondence on the Original Article. 
By N. W. McLACHLAN, D.Sc, M.LE.E., F.Inst.P. 


HIS article is a reply to a number of queries con- 
T cerning the high-inductance transformer described 
by the author in this journal on January 13th, 

1926. Some misconception appears to have arisen re- 
garding the design and manufacture of the transformer, 
and it seems advisable to attempt to allay any doubts. 
It was desirable to use a core of standard design in 
order to keep the size and weight of the amplifier 
within limits and to avoid departing from the stan- 
dard sizes suited to the winding machines. A simple 
calculation showed the number of turns required to give 
a certain inductance (the reader can see for himself that 
it is 1 henry per 1,000 turns), and as a consequence three 
5,000-turn sections such as are used in certain standard 
transformers were chosen for the primary winding. Now 
some secondary sections of 9,000 turnseach had been wound 
for a special experiment. Three of these, giving 27,000 
turns, was 3,000 shoit of the 30,000 to give a 2:1 ratio. 
Accordingly, three 5.000-turn primary sections were sand- 
wiched with three 9,000 secondary and one odd 3,000- 
turn secondary was added to make up the proper ratio. 
There was, therefore, no difficulty, since the sections were 
interleaved in the usual manner. It is perhaps only 
reasonable to add that one cannot wind sections accu- 
rately enough without special machines, and care must 
be taken to get wire with the best enamel. Faulty enamel 
is frequently encountered in small sizes of wire, and it is 
essential to subject each section to about 0.5 volt between 
turns. ‘Tests are made afterwards, for either short- 
circuited turns, or turns where the insulation resistance is 
sufficiently low, to alter the performance of the trans- 
former. An appreciable amount of short-circuiting will be 
equivalent to a large reduction in the primary inductance. 


Testing for Short-circuited Turns. 


In our particular case this is exactly what is most to 
be avoided, since we aim at high primary inductance. 
Short-circuited turns can be readily tested by means of a 
feebly excited note oscillator and a pair of telephones 
loosely coupled thereto by an auxiliary coil. Under 
normal conditions the note is just audible. By bringing 
the faulty coil near the oscillator, the damping will be 
enhanced and the oscillator will be extinguished. On 
removal of the coil the note should be heard, otherwise 
the adjustment of the reaction is too critical. 

I have at no time discussed whether this transformer is 
or is not a commercial article. It was made as indicated 
above, chiefly from standard parts, to fulfil a certain 
function, namely, to give uniform amplification from 50 
evcles upwards, and to have a rising characteristic at the 
higher audio-frequencies in order to alleviate the influence 
of aerial and tuned anode circuits in attenuating 
such frequencies. Also it was found possible by 
proper combination of the primary sections (either 
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omitting or paralleling one with another), to get ratios of 
2:1, 3:1, or 6:1, thereby giving great flexibility not 
only in the tone but in amplification. Furthermore, the 
amplification could be varied not only by the ratio tap, 
but by altering the valve. Using a 3:4 ratio and a 
D.E.5B., the magnification is 60 and is uniform down 
to 140 cycles. 

One of these transformers has been in continual service 
for nearly two years. The winding is tested periodically 
and shows no signs of breakdown. The switching 
arrangement to the amplifier is such that the. windings 
are never subjected to high-voltage kicks. 


Possible Cause of Primary Breakdown. 


In general, very fine wire is extremely troublesome, 
and transformer primaries often become open-circuited. 
For this reason the diameter of the wire may be increased 
with beneficial results, especially if it is silk-covered. 
Several thecries can be advanced to account for this defect. 
One theory is as follows : On switching off the H.T. bat- 
tery (depends on connection) a high voltage is generated 
in both windings. An arc occurs between turns so that the 
insulation is burnt off. When this ‘‘ kicking ’’ process 
occurs sufficiently often, the arc has severed one or more 
turns. Alternatively the acids in the wax or insulating 
varnish attack the wire which is often impure and causes 
local electrolytic action similar to that in an accumulator. 
Ultimately the wire is eaten away until the circuit is open. 

The cracking heard when a transformer is in a state of 
senile decay may be due to arcing across at the break, 
the application of the H.T. being sufficient to set the 
ball rolling. In one case which I examined the primary 
was broken in several places. A microscopic examination 
showed one-half of the break to be pointed, whilst the 


‘other had a crater-like appearance resembling an arc 


carbon. These shapes may have resulted from arcing. 

In the case of ‘‘ Nichrome °’ wire wound on ebonite 
where there is usually a film of sulphuric acid especially 
in damp, warm atmosphere, there is electrolytic action 
resulting in many breaks. The action is due to the pres- 
ence of impurities and unalloved metal, thereby forming 
small primary cells. i 

If these difficulties can be overcome, the design of high- 
inductance transformers on a commercial basis should be 
comparativelv easy. 


Magnetic Condition of Iron in Amplifier. 


There is one point which must be observed, namely, 
the magnetic condition of the iron. With a D.F.5 or 
L.S.5 valve the anode feed current causes an appreciable 
polarisation of the transformer core, and this must be 
kept away from the saturation point, or the effective 
primary inductance will be reduced. This means that 
the transformer will begin to cut off at a higher fre- 
quency in the lower register. It looks, therefore, as 
though the magnetic material for high-inductance trans- 
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formers should not get saturated at so low.a magnetisation 
às iron.’ This is by no means the only instance of its 
kind. Radio engineers are very limited in their designs 
by a lack of suitable conducting, magnetic, and insulating 
materials, and it is only when one desires to approach an 
ideal design that the defects in everyday commodities 
become very disconcerting. 


Alien Frequencies Due to Hysteresis. 


Another feature in transformer operation which merits 
attention is the hysteresis effect in the iron. ‘There can 
be no doubt that for relatively large flux changes the 
voltage to the grid of the first valve is different in shape 
from that across the secondary of the transformer, due 
to the alien frequencies caused by hysteresis. This is 
especially the case at low frequencies, since the magnet- 
ising current creases as the frequency decreases. For 
example, for equal amplification the magnetising currcnt 
at 40 cycles is approximately fifty times that required at 
2,000 cycles. Thus there is much more scope for alien 
frequencies arising from hysteresis at 40 cycles than at 
2,000. Furthermore, the alien frequencies introduced by 
the 40-cycle note occur within the audible and aurally 
sensitive range, whereas those due to the 2,000-cycle note 
occur chiefly outside the range. Calculation indicates that 
in the special 2: 1 transformer described in the January 
13th issue the maximum flux density B,,, is from 20 to 
25 lines per square centimetre when the peak voltage 
across the secondary winding at 40 cycles is 7 volts. The 
flux density is very low, although the output voltage is 
feirly high. The figures have more meaning when we 
consider a primary of only 20 henries, for the flux density 
would then be of the order 250 lines per sq. cm., which 
would almost certainly entail a greater proportion of 
alien tones. It is of interest that there is a case where 
hysteresis causes no alien tones. ‘This arises if the 
hysteresis loop is elliptical. Obviously a circle and a 
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Fig. 1.—Form of vortege amplificatton curve of double note 

amplifier under following conditions: Detector valve “R” 

followed by 3:1 transformer (primary 40 henries); first 

amplifier, D.E5, followed by 4:1 transformer (primary 
15 henries). 


straight line are particular cases of the ellipse. The 
straight line would mean zero hysteresis loss combined 
with zero distortion. 
The preceding remarks are based upon the behaviour 
of the iron under the influence of a single input fre- 
* The push-pull system would be of service in reducing satu- 


ration difficulties. ‘To get the requisite primary inductance two 
ordinary size cores would be required, or one special core. 
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quency. In telephonic reception many frequencies act in 
a concerted fashion. Now it is known that the magnetic 
behaviour of iron at, say, 40 cycles is influenced by the 
action of the magnetisation due to a higher frequency, 
say, 2,000 cycles operating conjointly especially at low 
flux densities. The effect is to reduce the hysteresis at 
the lower frequency. What, then, is the behaviour of 
iron in an audio-frequency transformer with a multi- 
plicity of frequencies present? The answer to this ques- 


SQUARE OF MAGNIFICATION 


512 1024 2048 4096 


256 


32 64 128 


FREQUENCY IN CYCLES PER SECOND 


Fig. 2.—Output intensity curve (1) of arrangement indicated 
in Fig. 1 compared with curve (2) of variable characteristic 
ampuner under the following conditions: Detector D.E.5B 
res 


stance or choke coupled to D.E.5 with 2:1 transformer 
(primary 225 henries). The shaded area represents low tone 
loss of double transformer amplifier 


tion is best obtained from an examination of voltage 
wave forms of input and output. It is to be hoped that 
some investigator will tackle the problem. Care must 
be taken to avoid alien frequencies due to non-linear 
valve characteristics. In some recent experiments with 
power valves using a high tension of 350 volts and a 
negative grid bias of 80 volts there were visille—net 
audible—indications of working beyond the linear portion 
of the characteristic with a grid swing of +20 to -20 
volts using pure A.C. 

Suppose an experimental examination reveals the crea 
tion of appreciable alien frequencies due to the iron, par- 
ticularly in the lower part of the acoustic register. Are 
we to scrap transformers in order to attain greater purity 
of tonal reproduction? It would be illogical to eliminate 
transformers at the receiver on this score alone until irca 
is eliminated from the many other parts of the broadcast- 
ing system, e.g., microphone, transmitter, land lie 
and other amplifiers, loud-speakers. In any case, befor 
any radical change is effected, it is necessary to prove 
not merely the existence of alien tones, but that they can 
be appreciated aurally. 


Overall Receiver Characteristics. 

Coming now to the problem of overall characteriste 
curves of a receiver, a statement appeared recently under 
“ Readers’ Problems’’ in this journal, which might 
have created the impression that high-inductast 
transformers of the type described by the author 
previously are only a luxury and that the usual 
two-valve transformer-coupled amplifier with high-1- 
pedance detector could give a performance little short of 4 
resistance-coupled detector followed by the 2:1 special 
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transformer. Now let us compare the curves for two 


such amplifiers. The lower tones must be supplied elec- . 


trically to a loud-speaker to be reproduced acoustically. 
The acoustic output depends upon the square of the ordì- 
nates of these curves, and to make the comparison more 
readily grasped Figs. 1 and 2 are given. With a loud- 
speaker of reasonable characteristics, can it seriously 


be expected that curve 1 (Fig. 2) will give the 
same acoustic result as-curve 2? The answer must 
be “ No.’’ There is, however, an  exception—the 


inevitable one which proves the rule to be man- 
made—-when the loud-speaker has a very weak lower 
register. In this case the lack of sensitivity in the bass 
register 1s so great that no appreciable difference in 
quality would be detected with (1) an amplifier of uni- 
form characteristic, (2) an amplifier which cuts off at, 
say, 400 cycles. We are, therefore, in a position to make 
a definite statement as follows: If there is no detectable 
difference between the output of a loud-speaker under the 
two preceding conditions, it follows that the loud-speaker 
has a defective lower register. Should the reader meet 
with this misfortune, I think he ought to endeavour to 
construct at least a temporary loud-speaker with a good 
lower tone register. By following the principles set forth 
in recent publications,’ there should be no difficulty in 
evolving some form of diaphragm instrument with a good 
bass. The results would give some satisfaction and 
would be an attempt to arrive at the truth—a very elusive 
attribute in this commercial era. 

In my amplifier there is an arrangement for switching 
from one condition to the other. The effect of rapid 
switching 1s very marked, and this was demonstrated at 
a recent meeting of the R.S.G.B.? when the lower tones 
disappeared entirely. 

It has been tacitly assumed throughout that deliberate 
H.F. reaction is absent from the receiver. Even with 
reaction the improvement in the bass would be obtained 
not only at the expense of the treble, but there would be 
a lack of definition due to the low damping of the H.F. 
circuit. Thus one cannot have it both ways. 


Standards of Reference. 


Unless there is some stan- 
dard of reference at which to 
aim, the problem of quatity 
will remain a purely arbitrary 
matter. Given a definite rela- 
tien between air-pressure and 
voltage output from the trans- 
mitter, the performance of a 
receiving set plus loud-speaker 
can be visualised from the 
for seria) ane cect conve characteristics of transmitter, 

receiver, and loud-speaker. 

_ The general characteristic of 
.a diaphragm or a horn-type 
loud-speaker shows a cut-off at high and at low frequen- 


3.—Selectivity 
aerial and tuned 


curves 
g 


1 The Wireless World, Nov. 4th, 1925. Experimental Wireless, 
p 152, March, 1926. 
2 Experimental Wirelczs, loc. cit. 
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cies.? Thus to compensate for this, the amplifier 
characteristic should slope upwards where the L.S. curve 
slopes downward. With some loud-speakers it is not 
always a practicable proposition to get a suitable ampli- 
fier characteristic, since the cut-off is too severe. 

It is reasonable—but not exclusive—to take uniform 
input to the power valve at all frequencies as a - 
standard to be attained for the amplifier. In the loud- 


speaker demonstrated to the R.S.G.B. this condition was 


approximately fulfilled, and the practical results justify 
the. hypothesis. 


—slafale -8\a}ejolele —afajefe 
B: ý Bo i B3 T 


Fig. 4.—Experimental amplifier with variable characteristics. 
For details see Tables I and II. 

The loud-speaker, be it noted, was a coil driven cone 
diaphragm, with a minimum of constraint, so that the 
upper and lower cut-off common to the reed-driven type 
were absent. But it is possible to design large diaphragm 
loud-speakers with reed drive having a less pronounced 
cut-off than one usually meets. 


High-Frequency Tuning. 


An examination of the lower curve of Fig. 3, which 
is reproduced from the original article, shows a fairly 
rapid falling away at the higher frequencies. This 
is clearly due to the comparatively sharp tuning of the 
aerial and closed circuit. This tuning is much sharper 
than would be obtained in the average set without re- 
action, and the curve can be taken to represent a fair 
degree of selectivity. It will be seen from Fig. 3 that 
the signal strength at f=5,000 cycles is reduced to 0.3. 
This is about as much as can be allowed for reasonable 
reproduction, but it depends upon the characteristic of the 
loud-speaker. 

The aerial and closed circuit curves of Fig. 3 were 
found separately, and the combined curve obtained by 
taking the product of corresponding ordinates. Although 
for present purposes this curve is quite convenient as a 
reference, it is different in shape from that obtained in 
practice. This arises from the omission of the influence 
of electrostatic and electromagnetic coupling. | 

Both of these flatten the tuning, and therefore the 
higher audio frequencies will not be reduced to the extent 
indicated by Fig. 3. Although a loose magnetic coupling 
is used, the energy (77) dissipated in the closed circuit 
is drawn from the aerial. The effective resistance of the 
aerial is increased therefore in virtue of the proximity of 
the closed circuit. Hence the aerial tuning measured with 


3 Experimental Wireless, loc. cit. 
A 3I 


744 WITA OE JUNE 2nd, 1926. 


Speech Amplifier Design.— . 
the closed circuit in operation will be flatter than that 
shown in Fig. 3. 

Instead of the isolated transformer amplification curves 
one meets to-day, it would be well if the overall ampli- 
fication-frequency curves of the complete receiver at some 
definite wavelength on a standard dummy aerial, using 
appropriate valves, H.T., etc., were given. The intelli- 


AMPLIFICATION 


FREQUENCY 


Fig. 5.—Approximate overalt characteristic of amplifier in Fig. 4 
with resistance R in anode circuit of detector. 2.7/1=50 henries, 
2/1=100 henries. 


. gent user, instead of groping in the dark, could see what 
was going into the loud-speaker. Further, if loud- 
speaker curves were available, the user would be able to 
ascertain the output curve for the installation. Finally, 
if the output curve of the transmitter were published 
from time to time, broadcasting would surely make more 
rapid progress in its endeavour to attain better reproduc- 
tion. -The basis would be of a scientific nature, and the 
quantitative results could not be gainsaid. 


Experimental Amplifier. 


In order that the reader may experiment for himself, a 
modified arrangement of the speech amplifier illustrated on 

. page 44 of the January 13th issue will be described. 
Fig. 4 shows such an amplifier, and it is to be assumed 
that any high-frequency amplification preceding the de- 
tector 1s devoid of reaction, within the practical meaning 
of the term. Table I shows some of the possible combi- 
nations, whilst Table II indicates the approximate amplifi- 
cation. The cut-off point is taken as the lower frequency 


at which the amplification has fallen to 95 per cent. of ` 


that on the horizontal portion of the curve. It will be 
realised that for the best quality there must be some 
sacrifice in magnification. By using appropriate valves 
and inverting the positions of the transformers in a double 
note magnifier, so that the high ratio 1s used as a choke 
with the detector, and the low ratio 1s used for the note 
magnifier, the quality can be enhanced appreciably with 
little change in overall intensity from the loud-speaker. 
From Table II it will be seen that case (1) is the best for 
all-round work. Not only is the amplification greater 
than that with the double note magnifier, but the cut-off 
—which is less acute—occurs 1oo cycles lower down. 
Comparing (2) and (5) in Table II, the amplification of 
(5) is double that of (2). But the lower tones in (s) 
are not magnified appreciably, since cut off occurs at 400 
cycles. 
A 32 


TABLE I.—Data for Fig. 5. 
Vi V;. Va Remarks. 
D.E.5B, Ror| D.E.5 or D.E.5A or | (1) With R, in anode of 
D.E.3B. L.S.5. L.S.5A. detector alone the 
overall curve from 
R,=0.05 to | C,=0.1 mfd. V, to V, will b 
0.2 megohm. mica. : approx. of form 
shown in Fig. 5. 
L=20 and R,=2 (2) With L= 20 in anode 
200 to 400 | megohms. l of V, (upper curre) 
henries. l the low tones will be 


cut off (see Fig. ô, 
p- 46, “ The Wireless 


World,” January }3) 
C= 0.003 T= High (3) Introducing R, pute 
mfd. varinble. | inductance low tones in. 
Valve set for | transformer, 
anode recti- | e.g., 2.7: 1 
fication. O 
B, = 40v. B,=80 to | B,=40v. (4) Incorporating C, 
120v. reduces high tones 
TABLE II.—Data for Fig. 5 and comparative data for double note 
. magnifier. : 
Gross mag. Cut off 
. from grid of frequency 
No. Vi Vi V, to grid of | (95% mag. on 
Na" horizontal 
portion). 
l D.E.5B with | D.E.5B with 
400 henry | 2.7: 1 trans- 
choke. former. 1,000 300 cycles 
2 Ditto D.E.5 with 
2.7 : 1 trans- 
former. 360 120 ,„ 
3 | D.E.5B with | D.E.5B with 
res. 0.1 2.7 : 1 trans- 
megohm. former. 500 300 
4 D.E.5B with | D.E.5 with 
res. 0.1 2.7 : 1 trans- 
megohm. | former. 200 120 „n 
5 R with 2.7: 1| D.E.5 with 
transformer | 4 : 1 trans- 
former. 700 400 ,„ 


* Modulation factor at detector is neglected. 


Thus the total intensity is not increased to the exten! 
indicated by the amplification on the horizontal portion 
of the curve. It is to be understood that the loud-speaker 
is assumed to have a good bass. 

One important experiment bearing upon the relative 
merits of the curves of Fig. 2 can 
be conducted as follows: using a 
high-impedance valve, V,, couple 
V, to V, (Fig. 4) by a grid leak 
of the order of o.r to 0.2 
megohm, and by a switching 
arrangement substitute a choke of 
10 to 20 henries in place of the Fig. 6. — Equivalest 
resistance. The lower tones will ee ae ibe 
immediately vanish, but will re- anode circuit of a 

° power valve. 
appear when the resistance 
coupling is reinserted. This experiment is best œn- 
ducted on an orchestral item (not jazz), with a full lower 
register. After the experimenter knows what to look 
for, he will obtain the same effect with various items. 
In fact,it is interesting to discover exactly what instru- 
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ments, voices, etc., are appreciably affected by this pro- 
cedure. 

It cannot bes too strongly urged that the human ear is 
a peculiarly elusive organ. In broadcasting, one has to 
deal with what is termed the ‘‘ average ” ear, which re- 
quires a little tuition and some reforming. Unless the 
‘© trained ’’ ear knows what to look for in the repro- 


duced version of music, etc., it can readily be deceived. 


I have on several occasions tested ‘‘ average °’ ears, and 


found that at first the tendency was to give preference to 
a reproduction which had resonances—not pronounced— 
and which was appreciably less natural than a certain 
standard receiver with coil-driven cone loud-speaker. 

When the defects were pointed out, the listener changed 
his mind about the quality of reproduction, and his 
former decision was permanently reversed. 


. Aural Accommodation. 


Now there must be a reason for this behaviour. It 
stems that, for some psychological cause, the ear expects 
a reproduction to be unnatural; in fact, one uncon- 
sciously presupposes this to be the case. Also, the ear 
becomes so accustomed to the type of reproduction 
emanating from an ordinary loud-speakcer, that a really 
good one does not, on first hearing, uphold the custom- 
ary traditions. In fact, the ear becomes aurally drugged ; 
rather an unpleasant statement, but unfortunately true, 
nevertheless. ; 

.So much for the ‘‘ average ’’ ear, but what shall we 
say of the ‘“‘ other ears.” The musical ones can, with a 
little tuition, be left alone, but what of those which, 
according to Shakespeare, are ‘‘ fit for treasons, strata- 
gems, and spoils ’’? I have no polite answer to this 
question. Maybe the use of acoustic filters or some 
surgical treatment are the only remedies. 

Whatever course is pursued in the interim, the ultimate 
aim must be to make the air pressure at every instant in 
the reproducing room equal to that in the studio or audi- 
torium. This probably entails the absence of appreciable 
reflection from the walls in the reproducing room, but 


at the moment that aspect is of minor importance com- - 


pared with the other issues, although it ts undoubtedly 
of importance. 


Increasing the Output from a Loud-speaker. 


A point which has been rdised by a reader is the in- 
crease in output likely to be obtained by putting several 
valves of the same class in parallel. This can be 
studied very conveniently by the aid of an equivalent 
circuit, as shown in Fig. 6. 

The alternator A and resistance p are equivalent to 
the valve, whilst B is the loud-speaker or an equivalent 
choke-condenser or transformer circuit. Now we assume 
A to generate equal voltage at all frequencies for all 
values of p. If, for the sake of convenience, we treat 
the loud-speaker as an inductance in series with a resist- 
ance, and neglect the motional effect of the reed,’ the 
problem is simplified and the general conclusion is 
unaltered, excepting at fairly low frequencies. 


This at low frequencies is chiefly equivalent to a condenser 
in series with the circuit, and it obviously reduces the low tones. 
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Taking a frequency of 256 cycles (middle C on piano) 
an inductance of 3 henries, an effective resistance of 
3,000 ohms, and a D.E.5 valve (p=7,000), the total 
impedance of the circuit is approximately 10,000 ohms. 

If, now, two D.E.5 valves are used in parallel, the 
impedance would be 7,000 ohms. Hence the ratio of the 
currents in the circuit would be tal t.e | 2 valves | 

7,000 1 valve 

The effect of the second valve would be to 
double (1.43 x 1.43 == 2) the energy output from the loud- 
speaker at 256 cycles. In fact, since the reactance 
(27f x 3) is relatively unimportant below 256 cycles, the 
acoustic output would be doubled at frequencies lower 
than 256, and augmented in proportionately lesser degree 
above 256 cycles. When tested experimentally, two con- 
ditions must be fulfilled: (a) there must be low tones 
m the transmission, f.e., do not test speech to get an 
appreciable effect, but try an orchestra; (ò) the loud- 
speaker must be reasonably sensitive to low tones. 

Suppose we go a step further and use three D.E.5’s 
in parallel. The impedance at 256 cycles will then be 
0,000 
6,000 
and the intensity ratio (1.677)=2.8. The latter is only 
40 per cent. in excess of the intensity with two D.E.5’s, 
and bearing in mind that there is not so much alteration 
in the frequencies above 256 cycles, it is doubtful whether 
the addition of the third valve would be noticeable. In 
any case, it would serve no useful purpose. We may, 
however, carry the process a step further and try seven 
D.E.5’s in parallel. The impedance is now about 5,000 
ohms, giving a current ratio of 2 and an intensity ratio 
of 4. The effect of this arrangement would probably 
be perceptible, but very unpractical. The proper course 
would be to use either a D.E.5A or an L.S.5A. 


Loud-speakers in Parallel. 


Obviously, from the foregoing analysis a plurality of 
the latter valves would not affect the intensity one iota. 
Consequently, we are compelled to look in other direc- 
tions for an increase in output. Suppose we use an 
L.S.5A: this will enable the maximum output to be 
obtained from the loud-speaker. Now let us split the 
winding and use each of the two coils with an L.S.5A. 
The alternating current through each ‘coil will now be 
greater than before, due to the reduced uupedance of each 
circuit, and the intensity will be appreciably greater. To 
obtain still greater intensity—with the same H.T. voltage 
—the best policy is to reduce the impedance of the loud- 
speaker by using four coils, or by employing several 
loud-speakers in parallel. It will be clear from the 
equivalent circuit of Fig. 6 that the desideratum is alter- 
nating ampere-turns, and although reduced turns may 
mean augmented current, care must be exercised that the 
product of the two shall increase. Incidentally, it is of 
interest to remark that the dead loss resistive component— 
apart from the useful work component—should be kept 
as small as possible to obtain a good low-tone register.” 


= 1.43. 


a I 
6,000 ohms. The current ratio is now - = 1.67, 


2 The lower register is also reduced, due to the motional 
impedance resulting from the E.M.F. induced in the winding 
due to the motion of the reed. This is remedied by using a 
large diaphragm. 

A 32 


3 Wireless | | 
World 


746 


Speech Amplifier Design.— 

It may be just as well to mention that unless the im- 
pedance of the loud-speaker is very low, e.g., the coil- 
driven cone,’ the output cannot be increased by the use 
of a transformer. The desideratum is a design where 
the dead loss resistance and motional impedance (capacity 
component) are reduced, and the useful work component 
of resistance is relatively increased for any given induct- 
ance. 

Conclusion. 

In conclusion, it may be of interest to point out the 
advantages of the high-inductance 
follows :— 

(1) It enables uniform amplification to be obtained 
aver a wide range of frequency. 


12 to 5 ohms in this case. A transformer can be used with 
Jarger resistances than this, e.g., 60 ohms. 


transformer as- 


JUNE 2nd, 1926. 


(2) The increase in amplification at the higher frequen- 
cies enables a correction to be made for the effect cf 
H.T. filter circuits? in attenuating the higher aud: 
frequencies. 


involves a smaller phase 


(3) The higher ratio of ak 


shift of various frequencies, thereby assisting transients. 

(4) The high inductance means a small flux change at 
low frequencies, thereby reducing the amplitude of alien 
frequencies due to hysteresis. 

(5) It enables a variable ratio to be secured. 

(6) It enables a large uniform magnification to be 
obtained over a wide range of frequency (60:1 with a 
D.E.5B valve). 

= Where extreme selectivity is required the increase at th 


higher audio frequencies due to the transformer is not wanted 
since it reintroduces jamming. 


Ludlow, Salop. 

Brazil: 1AA, 1AB, 1AC, 1AE, 1AF, 
1AH, 1AL, 1AN, 1A0, 1AP, 1AR, LAV, 
1AW, 1AX, 1AY, 1BC, 1BD, 1BF, 1IB, 
1IA, 1IC, 2AB, 2AC, 2AF, 2AL, 2AJ, 
2SP, 1LW, SQ1, PT1, PT2, PT3, PT5, 
5AA, 5AB, 6QA. Philippine Islands : 
1HR, 3AA, NEQQ, NAJD, NPO. 
Argentine: CB8, DB2, FA1, FA2, DD7, 
DG2. New Zealand: 3AF, 1AX, 2AE, 
1AQO, 2AC, 4AL, 4AC. Australia : 3X0, 
5BG, 3AD, 3EF, 3BD, 4RB, 6AG, 3KB, 
2BK, 2TM, 3HL, 3WM, 2CG, 3BQ. 
U.S.A.: 4AAE, 4AAH, 4RZ, 4SA, 
4JE, 5ATX, 5YD, 5ZAI, 5JF, 5NQ, 
4UR, 4WE. 6ZR, 6BHZ, KFUH, 7QR. 
Chile: 2LD, 3AT, 9TC. French Indo- 
China: 8QQ. India: HBK, CRP, 2BG. 
Uruguay: JCP, CD1. China: GFUP. 
Egypt: EG EH, 1DH. South Africa: 
A3B, A4V, A4Z, A6N. Canada: 1AR, 
2CG, 3HE, 3KP. Borneo: H.M.S. 
‘‘ Hermes.” Canada: U 99X. Portugal: 
3FZ, 3GB. Others: LA1A, LA 1B, NTT. 

Australia: 2CG, 2CM, 2CS, 2BK, 
2TM, 2YI, 2LM, 2IJ, 3KB, 3X0, 
SHL, 3WM, 3BQ, 3BD, 3EF, 3AD, 
ARB, 5KN, 6AG. Tasmania :—7CW. 
New Zealand :—1AĄX, 1A0, 2AE, 
2AC, 2XA, SAF, 4AL, 4AC, 4AV, 
4XA, 4AK, VLB. South Africa :— 
A 3B, A4L, A4V, A4Z, AST, AEN. 
North Rhodesia :—O 1SR. Uruguay :— 
JCP, 1CD, 2AT. India :—2BG. 
Philippine Isles:—1HR, 3AA, NPO, 
NAJD, NEQQ, CD8. Chile:—2LD, 
SAT, 9TC. Siam:—HGK. Hawaii:— 
KGI. British North Borneo :—H.M.S. 
“ Hermes.” Russia :—R IND. Canada: 
—1AR, 1FED, 2CG, SHE. China:— 
8QQ, HYA, GFUP, 8LBT. Ceylon :— 
GFSQ. Porto Rico :—4SA, 4JE, 4RX. 
Java:—ANF. Others :— 4FB, GE FT 
KFUH U 6XI, US5JF, U 5NQ, 
WGHM, NOXQ. 

(O-v-1 Reinartz) on 30-40 metres. 

A. G. Livesey. 


Douglas, Isle of Man. 

Great Britain: 6YQ, 6YD, 6ZC, 6MU. 
6UT, 6YW, 6HF, 6JH, 6IV, 6YC, 6QB, 
6BJ, '6YK, 6IV, 6RM, 6RD, 67TD, 6BD, 
580, 5JW, 5VG, SVL, 5HJ, SYM, 57D, 
BST, SMA, 5NJ, 5G: W, 55K. 5WV, 5KQ, 
5WQ, 5AF, SYG, 5UW, 5XM. 55J, 5NN, 
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Calls Heard. 


Extracts from Readers’ 
Logs. 
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50C, SYK, 5KU, 5PO, 2XX, 2FD, 2WW, 
2XX, 2MX, 2BI, 2VQ, 20Q, 2EP, 2ZA, 
AKB, EBX, AKA. France : 8KT, 8PEP, 
8ZN, 8ISM, 8RST, 8SMR, 8DK, 8RVL, 
8YOR, 8IL, 8GI, 8PGL, 8DP, 8JF, 
8JRK, 8AH, 8PAM, ONM, OCNG. 
Holland : OPX, OWB, OWF, OWC, 
OXH, OPN, PC2, 2PZ. Belgium : Wi, 
S4, J6, S5, E9, 08, Bl, D4. Denmark : 
7BX, 7MT. Scandinavia : SSMW, 5NB, 
SMUU, 2CO, SMWF, 2ND. Germany : 
ALV, Y1, K7, W3, Y5, KPL. Italy: 
1AS, 1AX, 1AY, IBW, 1GN, 1CN, 1CR, 
1BK. Spain: EAR20, EAR21, EAR22. 
Miscellaneous: P 3FZ, WF, 30K, GW 
3XX, GW 3ZZ, BZ 1AW, BZ 1AC, BZ 
1AP, BZ 1AL, U 1NO, U 3HG, TUK. 
(0-v-1) 30-50 metres. 
B. C. Christian. 


Meersbrook, Sheffield. 

(March, 1926.) 

France: 8MAC, FW, 8GO0O, 8TK, 
8BUM, 8JYZ, 8FU, 8GI, 8PEP, SKB, 
8SOT, 8GRA, 8HM, ONM, 8HU, 8JM, 
8WMS, 8VX, 8YOR, 8CN, 8UDI, 8RBP, 
8VO, 8JMS, 8JNU, 8BU, 8AR, SIX, 
8IP, 8FMG, 8DGS, 8CP, 8WOZ, 8GSM, 
8JEF, 8DK, 8BBW, 8PRD. 8NZ, 8NN, 
8RF. Sweden: SMVJ, SMVH, SMUA, 
SMUK, SMXAU, SMSR, SMWS, SDK, 
SMVG, SMUV, SMYC, SMTQ. Italy: 
1AY, 1CE, 1AX, 1CH, 1AW, 1CT, 
IBW, 1AD, 1CR, 1AS, 1CO, 1ER, 1NO, 
IAT, 1RM, IGN, 1AW, 1BB, 1GW, 
1AM. Germany : K3, Y8, W7, POW, 
I8, K7, L7, W9, 4AL. Belgium : S1, S3, 
Pi, 08, B82, C22, B1, S2, U14, D4, E9, 
S4, J2, K3. M2, K8, V2, M8, R2, P7. 
Finland: 2ND 2C0, 2NM, 2NS, 1NA, 
5NF. Spain: EAR22, EARQ, FAR24, 
EAR21. Poland: TP AV, TPAX, 
TPBL.  Yugo-Slavia: 7XX. Austria: 
AA. Portugal : 1AE. Russia: RCRL, 
TUK. Norway: LAIQ, LAIA, LAIW 


-TPAV, TPBL. 


LA1G. Ireland: 6MU, 21T. Denmark: 
7BX, 7MT, 7ZM, 7GM. U.S.A. : 2XAF, 
ICHY, 1BI, 1AJB, 1SI, WIZ, WIR, 
1CMR, 1RD, 1AIU, 1CH, 1VA, SAV, 
IBVL, 8XE, 2ACS, 3HG, 1XM, 2CVO, 
2ACE, 1DI, 1BZP, 1A4A0, 
4BF, 3BD, 4MD, 1ADS, 4RM, 
3XF, 1SK, 3CGS, 2AHM, 2ISM, 1A HB, 
3CAB, 1AI, 3CBL, 3CHG, 28Z, SWR, 
1CMK, 1GA, 8TU, 8DFT, SILY, 2NZ, 
8BPL, 8ADG, NKF, 1CAL, KDKA, 
8CRS. Holland : OWB, OPM, PCLL, 
PCUU, OZA, OWC, OFP, OWF, STB, 
OAX, PC2, ORW, PCK4, PCPP. Porto 
Rico: 4GE, 4UR, 4SA, 4RX, AJE. 
Canada: 1DD, 1AR. Brazil: 1IA, 1A, 
1AW, 1IB, 1AR, 1AL, 1AN, LAP, 1BD, 
1AF, 1AC, 1A0, 1BI, 1AQ, 1AJ, LAD, 
5AB. Australia: 2CM, 5KN. Cink: 
SIJ. Argentina: BA1, DB2. Philippice 
Islands: 3AA. Morocco: MAROC. 
Madeira: 3GB, 3FG, 3FZ. Various: 
GBM, OCNG, OCMY, 4X1, KPL, NRL, 
PJC, OCDJ, F7UX, F3CA, BG2, CRL, 
X3OK, RNL, ANF, DJG, ISRA, X2M, 
YICD, TM, GW, PT3, WGHM, SP, 
GW3ZZ. 

(O-v-1.) On 25 to 100 metres. 

A. S. Williamson. 

Jersey. 

(February and March.) 
New ‘Zealand: 2AC, 
Australia: 2BK, 2YT, 
Africa: A4Z. Canada: 
SHE, 8AR. Philippine Islands : 


44C, 4AS. 
3BD.  Sonth 
1AR, 1DD; 
PI 3AA. 


Porto Rico: 4JE, 4SA, 4UR. U.S.A: 
1AEP, 1AHB, 1ALD, 1BCM, 1BES. 
1BGQ, 1BIL, 1IBKR, 1BUX, 1CAA, 
I1CCX, 1CJC, 1CPQ, 1FO, 1GR, IKK, 
ISW, 1SZ, 1UW, IXM, 1XZ, IyB. 
2ACS, 2ACP, 2AES, 2AFP, 2AGQ. 
2AGT, 2AHK, 8APV, 24RM, 2ATC. 


, 2MK, 2PX, 28Q, 2WR, 3ACM, 
, SBIT, 3BQJ, SBWT, SCAB. 

3CKJ, 3CJN, 3LD. 3MP, 30QT. 
3Z0, aRZ. 5JF, 5ZAI, 8ADM, '8BPL, 
8BYN, 8CBI, 8DAJ, 8DEM, SDRJ, 
8EW, 8GZ, SILY, 8JQ, 8ZAE. 9BGX 
9CET, 9CK, 9EZ, OXEG. Brazil : 14F, 
1AJ, IBD, IITA, 2AF, 6QA. Poland: 
Russia: RCRL. RCR\X, 
RRP. Various: GB2, CL, B82, Vé64, 
AKB, 4FB, SP, PIAE, ONM. 

(0-v-1.) 30 to 75 metres. 
J. Cutler Vincent. 
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Savoy Hill Topicalities: By Our Special Correspondent. 


Continental Relays. 

The programme on Saturday last (May 
29th) contained the introduction to a 
fresh series of attempts to relay Continen- 
tal programmes to B.B.C. stations. These 
relays will be undertaken during June; 
but their continuance will depend both 
upon the atmospheric conditions and the 
quality of the programmes themselves. 
Until good reception is assured it is, of 
course, not advisable to make definite 
programme features of these international 
relays. We must obviously get beyond 
the present experimental stage before 
venturing upon any sort of guarantee 
that listeners will receive uninterrupted 
foreign programmes; and in this con- 
nection much depends upon the prospec- 
tive development of apparatus that will 
exclude serious interference. 

-0000 


The Nightingales. 
Behind the scenes at Savoy Hill, 
among the engineers in especial, keen 


ee eet 
- > 
"T - 
‘ « = m > " 
F . 


disappointment has been felt on several 
occasions at the unsuccessful efforts to 
induce the nightingales of Surrey woods 
to sing to broadcast listeners. Many 
hours have been spent in preparations 
which proved fruitless, and listeners afar 
who did not hear that first excellent 
broadcast in 1924, might have thought 
that the Surrey nightingales were a myth. 


oooco 


Three Microphones. 

But the birds were magnanimous dur- 
ing Whitsuntide, and the best transmis- 
sion yet given of their song can now be 
added to the record of broadcasting 
achievement. On this occasion three 
microphones were used. One was run out 
into the woods at the end of three-quar- 
ters of a mile of cable; a second was 
pore within a few yards of Miss 

eatrice Harrison’s house to catch the 
strains of her ‘cello as well as the song 
of the birds nearer home; a third was 
used for announcements. For the birds 


THE INDISPENSABLE LOUD SPEAKER. Without the aid of loud—speaking equip- 
ment it would have been a for Sir Ernest Cook, D.Sc., to srt Aer this 


gigantic demonstration of phy trainin 
x : 


than 8,500 school-c 


methods at Bristol a few days ago. More 
idren participated. 


the microphones were supported by two- 
valve amplifiers. The second microphone 
was dragged stealthily through the bushes 
until it was within a yard or two of the 
very branch on which one nightingale 
was perched, and it was this proximity 
that accounted for the thud of the bird’s 
lower notes on the microphone, a 
phenomenon so marked that listeners 
might have supposed that the bird was 
actually perched on the microphone itself. 


oo0o°o 


Street Scenes in London Town. 

Mr. C. A. Lewis, until recently the 
Chairman of the Programme Board at 
Savoy Hill, has been aa aed good use of 
his leisure since he freed himself from 
the shackles of the office chair. On June 
llth listeners will hear the first of the 
special programmes which he has ar- 
ranged. ‘Street Scenes in London 
Town ” is the first of a series bearing 
the general title of ‘* London Streets,” 
and will consist of two episodes—‘‘ West- 
minster and Whitehall ’’ and ‘‘ Piccadilly 
and Hampstead Heath.” The first epi- 
sode includes an entire scene from Mr. 
John Drinkwater’s play ‘‘ Oliver Crom- 
well.” The author has practically re- 
written this scene. for broadcasting. The 
dialogue in the second episode is the work 
of Miss Mabel Constanduros. 

ooo°o 


8.0.8. Calls. 

A chart recently prepared by the B.B.C. 
shows that on an average about twenty 
S.0.8. calls are broadcast each month, of 
which twelve are successful, five are un- 
successful, and for the rest the result is 
unknown. These average figures point to 
a unique achievement and are eloquent 
of one of the noblest services that broad- 
casting renders to humanity ; but listeners 
have commented on the speed with which 
the S.0.S. announcements are now broad- 
cast, compared with former times. More- 
over, it used to be the custom to repeat 
the S.O.S. in deliberate tones, so that 
the details were clearly emphasised. I 
should like to see a reversion to this 
method. Unless one is listening intently, 
a name, or the number of a house, is apt 
to be missed. The latter point may not 
‘matter in cases where the listener is 
familiar with the address of a sick rela- 
tive; but I believe that in some instances 
it has been necessary to get into touch 
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with Savoy Hill after the broadcast, to 
verify the particulars given, 
o000 


The Arctic Hears London. 


The Church of England Mission at 
Shingle Point, on the Arctic coast, about 
sixty miles east of Herschel Island, which 
in turn is about fifty miles east of the 
Alaska-Yukon boundary line, has recently 
had its first experience of listening to 
London, Rev. W. A. Geddes writes to 
say that on January 11th last, at about 
9.0 p.m., G.M.T., while tuning in on his 
receiving set, he was startled to hear the 
words ‘‘ London Calling,” and when the 
announcer proceeded to give the weather 
forecast for England, Wales and Scotland 
he realised that he was listening to the 
Motherland. The news items were much 
appreciated, especially as Shingle Point 
was still in the throes of the Arctic night 
and the sun had not been seen for a 
period of nearly two months. 

oo0o°o 


Mr. Geddes’ Set. 


The receiving set, in Mr. Geddes’ own 
words, *‘ comprises the so-called super- 
heterodyne circuit, having six peanut 
vacuum tubes, or valves, with an addi- 
tional tube for operating the loud- 
speaker.” The set was presented to the 
Mission by the Anglican Young People’s 
Association of the City of Toronto. The 
Mission is in the diocese of Yukon, and 
its work is among the Eskimo people who 
are scattered along the Arctic coast. 

ooo0oo 


The Bells of Loughborough. 

There is a double interest attaching to 
the wonderful carillon which listeners 
will henceforward be fortunate in hearing 
at intervals from Loughborough. The 
bells have been provided by the people 
of Loughborough to perpetuate the 
memory of their fellow-townsmen who 
gave their lives in the Great War. The 
purity of tone and accuracy of tune of 
the bells testify to the pre-eminence of 
this carillon which the B.B.C. is sparing 
no effort to transmit faithfully and with- 
out distortion. 

ooo0oo 


A Permanent Line. 


The best position for the microphone 
has been found to be in the gallery almost 
at the top of the tower, and about 100 
feet from the ground. In this gallery, 
which is above the bell chamber, the 
microphone is slung from a ladder. The 
engineers have as far as possible over- 
come the troubles of resonance connected 
with the transmission of bell musie by 
fitting filter circuits in the amplifier. 
The Birmingham station is permanently 
connected by land-line to the tower. 

oo0oo0oo 


Miss Eva Moore. 

A comedy by the well-known actor- 
manager, the late Mr. H. V. Esmond, 
entitled “ The Woman in Chains.” will 
be broadcast on June 10th. Mr. 
Esmond’s widow, known to all playgoers 
as Miss Eva Moore, will play in the title 
role. Miss Eva Moore recently produced 
and played in ‘ Mary. Mary, Quite Con- 
trary ’? at a West-End theatre. 
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FUTURE FEATURES. 
Sunday, June 6th. 


Lonpon.—Shakespeare’s Heroines : 
Edith Evans as Beatrice. 

BrrMINGHAM.—Favourite Classics. 

MancHEster.—The Story of “ Peer 
Gynt.”’ 

NEWCASTLE.—Orchestral and Vocal 
Concert. 


Monday, June 7th. 
Loxpox.—Symphony Concert con- 
ducted by Eugene Goossens. 
ABERDEEN. — Old Favourites in 

Music and Song. 
Beiragr.—Music—Grave and Gay. 
* The Last ’’—a play. 
ees Music and a Play- 
et. 


Tuesday, June 8th, 
Loxnpon. — Variety; Plantation 
Choruses; Mystery Serial (3). 
BiRMINGHAM.—Orchestral and In- 
strumental Programme. 
BournemoutTH. — Military Band 
Night. 
Carpirr.—Sea Serpents : The Valve 
Set Concert Party. 


Wednesday, June 9th. 
Lonpon.—'‘* Monsieur Beaucaire.” 
Speeches at Dinner of African 
Society. 
ABERDEEN.—Julien Rosetti’s Trio. 


Giascow.—The Production of a 
Daily Newspaper. 
Thursday, June 10th. 
Lonpoy. — British Regimental 
Marches. Pouishnoff. 
BournemoutH.—Irish Songs and 
Melodies, 
Friday, June 11th. 
Lonpon.—British Music Society 


Concert. 
Betrast.—Glimpses of Childhood. 
Livervoot.—The Station’s Birth- 


; day. 
; Saturday, June 12th. 
: Lonnon.—Bertie Meyer’s Party. 


Emilio Colombo’s Orchestra. 
ABERDEEN.—Scots Programme. 
BirRMINGHAM.—The City of Bir- 

mingham Police Band. The 

B.B. Cabaret. 

Carpirr.—A Radio Carnival—5WA 
' Visits Bristol. 
Giascow.—Scots Programme. The 

B.B. Cabaret. 
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To Find the Best Violinist. 


An American broacasting station re- 
cently held a competition for violinists, 
the prizes being awarded by Mr. Henry 
Ford, whose interest in motor cars is 
shared by his love of music and wire- 
less. All the competitors played in the 
studio, and their efforts were subject to 
the votes of wireless listeners. Per- 
sonality, therefore, played no part in the 
contest; but some of the disappointed 
competitors no doubt wondered what per- 
centage of the judges were qualified to 
decide on the merits of the players. 


JUNE 2nd, 1926. 


Editorial Reviews. 


The history of the broadcast “ eji- 
torial,’ upon which criticism has bæn 
turned, is quite simple. According to a 
B.B.C. official it is as follows :—For a year 
past the B.B.C. has broadcast “' topai 
talks,” containing a certain news interest, 
During the general strike, when the nes:- 
papers were restricted in size and ciri- 
lation, and some of them disappeared 
altogether, the B.B.C. was ofhcia'ly 
authorised, under the Emergency Acts, 
to broadcast news bulletins, including 
Government communiques, at interval: 
throughout the day. These news bull 
tins ceased with the calling off cf the 
general strike; and the correspondence 
received at Savoy Hill showed plainiy 
that listeners generally had welcomed the 
broadcasting of news, and would appre- 
ciate with equal warmth a continuance »: 
news bulletins, 


0000 


The Agreement with the Newspapers. 


Under the terms of its agreement w:th 
the newspapers the B.B.C. was unable te 
conform with the wishes expressed ly 
very many listeners; and quickly reverted 
to the former arrangement, which wa: 
to broadcast news bulletins at 7.0 and 
9.30 p.m. only. The first-named hour, 
by the way, is the earliest at which th 
B.B.C. may, under the terms of its agree- 
ment, broadcast any news. But the Cum. 
pany decided on another developmect 
that it was thought would comply witi 
the strong desire evinced by listeners for 
talks of a. ‘‘newsy’”’ character. The 
decision was reached to broadcast wire- 
less reviews of matters of general ir 
terest under the title of ‘° editorials.” 
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Not Controversial. 


These ‘* editorials,” at the time whet 
their nature and meaning were called int: 
question, were attempts to amplify aod 
explain salient points in the Report of 
the Royal Commission on Coal. Thes 
were not controversial, and, if there ba! 
been a presumption of controversy i 
them, official authority for their broad- 
casting would have been sought. Per 
haps, however, much of the Press cor- 
troversy would have been neutralised a 
the outset if the B.B.C. had adopted tke 
title which was used subsequent to the 
criticism, i.e., “ Editorial Review.” 

o000 


Over-control. 


A number of inquiries have been midt 
respecting the paragraph which appeared 
in this page in connection with ovr! 
control during the general strike. The 
fact briefly is that all B.B.C. stators 
raised their modulation on speech oni 
during the strike period. This was a tet- 
porary measure in order that these 
listeners who usually work with no fact" 
of safety could be brought comfortably 
into range. Distortion naturally resulted: 
but a return to normal was made as scet 
as possible—to the disappointment, pet 
haps, of two per cent. of crystal listeners. 
but to the satisfaction of the bulk c 
listeners. | 
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16.—Bell Invents the First Wireless Telephone. 


s R. BELL! Mr. Bell! If you hear me, come 

M to the window and wave your hatl” 

Four years after the first transmission of the 
human voice over a telephone wire, Alexander Graham 
Bell heard (on February 15th, 1880) these words—the 
first ever spoken over a wireless telephone. The voice 
was that of Charles Sumner Taintor, speaking from the 
top of the Franklin School in 13th Street, Washington, 
to Bell in his laboratory near 14th Street, and the means 
by which the transmission was effected was a beam of 
light, the whole apparatus being subsequently known as 
the ‘‘ Photophone.’’ 

Though credit for its invention is generally given to 
Bell, it must be mentioned that at least two other in- 
ventors had suggested, if not actually made use of, a 
similar means of communicating without wires. One of 
these was Steinheil, whose work in connection with wire- 
less has already been dealt with. In his classic paper, 
“ Telegraphic Communication especially by Means of 
Galvanism,’’ Steinheil said :— 

‘“ Another possible method of bringing about transient 
movements at great distance, without any intervening 
artificial conductor, is furnished by radiant heat, when 
directed by means of condensing mirrors upon a thermo- 
electric pile. A galvanic current is called into play, 
-which in its turn is employed 
to produce declinations of a 
magnetic needle. The diff- 
culties attending the construc- 
tion of such an instrument, 
though certainly considerable, 
are not in themselves insuper- 
able. Such a telegraph, how- 
ever, would only have this ad- 
vantage over those [sema- 
phores] based on optical prin- 
ciples—namely, that it does not 
require the constant attention of 
the observer, but, like the op- 
tical one, it would cease to act 
during cloudy weather, and 
never partake of the intrinsic 
defects of all semaphoric 
methods. ’’ 

In 1878 A. C. Brown, of the 
Eastern Telegraph Company, 
submitted plans for a photo- 
phone to Dr. Bell, who after- 
wards said of them :— 

“To Mr. Brown is undoubt- 
edly due the honour of having 
distinctly and independently 
formulated the conception of 


Alexander Graham Bell. 


using an undulatory beam of light, in contradistinction to 
a merely intermittent one, in connection with selenium 
and a telephone, and of having devised apparatus— 
though of a crude nature—for carrying it into execution. 

Bell’s ‘‘ Light Phone,” as he first called it, was ex- 
hibited at both the Louisiana Exposition and the World’s 
Fair, and there described as the ‘‘ Radiophone.’’ The 
instrument was based on the fact (discovered by Wil- 
loughby Smith in 1873) that selenium possesses the pro- 
perty of offering a greater resistance to the passage of 
an electric current in the dark than in the light. Bell's 
“ Light Phone ” relied on a ray of light falling on 
selenium connected to batteries with telephone trans- 
mitter and receiver in the circuits. 

For transmission Bell developed a mirror of minimum 
thickness in the shape of a telephone diaphragm. 
Fastened to this was a mouthpiece, speech through 
which caused the mirror to vibrate. A beam of light 
was then thrown against the mirror, and, by reflection, 
was directed to the receiving apparatus. 

In addition to employing selenium for receiving, Bell 
also experimented with vegetable fibre lamp-black placed 
in a glass bulb and demonstrated that many other sub- 
stances could be used, such as black worsted cloth, silk, 
or even particles of rubber. The action of the rapidly 
varying degree of heat in the 
light rays on these substances 
caused them to expel and ab- 
sorb gases, which in turn 
produced vibrations in the air 
in the bulb in which they were 
enclosed. These vibrations, on 
being passed through rubber 
tubes to ear-pieces, enabled the 
listener to hear a reproduction 
of the words spoken at the 
transmitter. | 

Experiments were carried 
out between the top of the 
Franklin School and the Vir- 
ginia Hills, a mile and a half 
away, until they were success- 
ful. Further work was done 
on the invention being taken 
over by the American Tele- 
phone and Telegraph Com- 
pany, who, in some of the later 
models used an arc light in 
transmitting. 
| In April, 1897, Hammond 

a B. Hayes, one of the ccm- 
pany’s engineers, noticed a 
humming sound audible in the 
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Pioneers of Wireless.— ' 

receiver of the ‘‘ Light Phone.” This corresponded 
with the sounds produced by the generator supplying the 
current for the arc lamp used in the experiments. Hayes 
concluded that if words spoken into a telephone trans- 
mitter were made to act directly upon the lighting circuit 
it would not be necessary to use the mirror employed by 
Bell, and the distance over which speech could be trans- 
mitted would be greatly increased. In other words, the 
telephone current could be superimposed upon the light- 
ing current by connecting the telephone wires to the wires 
in the arc circuit. The device was patented in June, 
1897, and subsequent improvements enabled the voice to 


be heard with distinctness at points several miles from - 


the transmitter. 


The ‘‘ Photophone ” System. 


The system is to-day known as the ‘‘ Photophone,”’ 
and in a further improved form it was demonstrated af 
the 1923 meeting of the British Association at Liverpool. 
In its most recent form the original principles are fol- 
lowed, the receiver consisting of a selenium cell enclosed 
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ting station are then concentrated upon the selenium at 
the receiving station by a reflector. 

The transmitting apparatus depends on a searchlight 
such as is used on warships. From the telephone trans- 
mitter wires lead to the lamp and are attached to the 
wires carrying the lighting current. When words are 
spoken into the transmitter the ravs of the searchlight 
fluctuate (imperceptibly to the eye of an onlooker), and 
although the receiver may be miles out of sight the 
selenium responds to these fluctuations in the light rays 
and causes fluctuations in the current in the receiving 
circuit in thousands of infinitesimal changes. So won- 
derfully does the selenium respond that not only are the 
spoken words reproduced, but also the actual tones of 
the voice of the speaker. 

Use of the ‘‘ Photophone ” is limited to clear skies. 
and although it may be used in the daytime as well as 
in the night time, it cannot be used in a fog. 

The ‘‘ Photophone ’’ has been used successfully by the 
German Government for lighthouse work and by the U.S. 
Signal Corps. One of its principal advantages is tt: 


in a small glass bulb. 


phone receiver. 


In making the cell, very fine 
brass wires, covered with a thin layer of selenium, are : 
wound upon Indian pipe stone and connected to a tele- : 
The rays of the lamp at the transmit- , : 
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absolute secrecy, for the conversation cannot be tapped. 
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NEXT INSTALMENT. 
Trowbridge Suggests First Transatlantic Wireless. 


EXPERIMENTAL TRANSMITTING STATIONS. 
Revised List of Amateurs Working in Uruguay. 


For the benefit of our readers we give below a list of Amateur Call-signs and Addresses, for which we are indebted to our 
Argentine contemporary, ' Revista Tclegrafica.’”” This supersedes the lists published in our issues of February 3rd and 24tb. 


Nationality Prefix: X (or, occasionally, Y). 


DEPARTMENT OF MONTEVIDEO. 1B8 J. C. Massoué, Juan Paullier 2520. DEPARTMENT OF PAYSANDU. 
1AA E.O. Dall Orto, Municipio 1458. 1BT A.de Espada, Elauri 685. 1A — C.M. Amaro, Estancia “ FEl Mirador.” 
1AB C. Sapelli, Pedernal 1922. 1BU A. J. Parietti, Av. Sarmiento 2533. 1IB E. A. Da Silva, Estancia “ El Torora .” 
1AC J. E. Morelli, Canelones 982. 1BV L. E. Rodriguez Subios Ileria 20, 
1AD A. Marroche Paronie, Gonzalo Ramfrez 1870. 1BW iJ: Rabassa, Cnel, Brandsen 2016. l DEPARTMENT OF SALTO. 
1AE W. Fiesel, Burgues 121. 1BX V. Seré, Cerrito 585. 1JA F. y D. Giordano, Uruguay 635. 
IAF D. Capella y Pons, Colonia 1235. 1BY P. Aragunde, Chand 1834. _ 1JB G. Thevenet, Agraciada 677. 
1AG A. Gicrello (hijo), Agraciada 2320. IBZ A. Marroche Paronie, Previsión sjn (Manga). 13C S. E. Pera, Uruguay 601. 
1AB O. Parodi Uriarte, Buxareo 600. ICA C. Surighelli, Bella Vista s/m. 13D  J.G.C. Amorin Asensio 338. 
IAI G. Baranda, Maldonado 1645. 1B C. Butler, San José 838. WE - F. H. Perroni, Uruguay 835 
1AJ J. P. Greco, Uruguay 1121. 10C F. R. Morales, Uruguay 1816. 1JF L. G. Amorin, Uruguay 1173. 
1AK R. Mouriño, Yaguarón 1796. 1CD R, A. Walder, Minas 1721. j 
1AL V. Bisso, Boulevard España 2218, 1CE D. D. Suarez, Piedras 562. DEPARTMENT OF ARTIGAS. 
1AM A. Mantegani Lamaison, Vazquez 1427. 1CF J. Espiell, Cerro Largo 2022. 1KA L. Greve, Ciudad de Artigas. 
1AN C. Piacenza, Avelion Miranda 2541. 10G W. Figueira, Magallanes 1070. 
1A0 A Misol Pérez, Emilio Reus 2486. 1CH R. Diaz Zipitria, Gral, Rondeau 1494. DEPARTMENT OF FLORIDA. 
1AP E. Legrand, Larrañaga 140. 1CI 1: Henderson (hijo), San Eugenio 1156. 1LA R. A. Anaya, Cataña Progreso (La Cruz‘. 
1AQ E. Fernandez Goyechea, Agraciada 1896. 103 < G. Nores, Justicia 2145. 
1AR . O. Chiappe, Convención 1280. 1CK C. J: Gavazzo, Ellauri 1009. DEPARTMENT OF TACUAREMBO. 
1A8 f: R. Polero, 18 de Julio 154. 1CL R. Elena, Garibaldi 2965. J0A A. Galli, Santa Isabel. 
1AT A. Nin Ramos, Joaquin Requena 1455. 1CM J. Villamil, Av. Gral. Flores 705, E. 10B ] . B. Larraburu, Dr. C. Berrutti sn 6 
1AU R. y E. Anaya, Cerrito 315. 1CN C. A. Colombo, 12, de Febrero s/n (Savago). sabel). i 
JAV . A. V. Guerra, Rio Negro 1432. 1¢0 Escuela Industrial No. 4, San Salvador 1674. i l ; 
IAW J. R. Slinger, Eugenio Masculino 14a. ` 1CP A. Fournier, Gral. San Martin 3220. The Allotment of Call-signs to the varions Depart 
1AX C. Butler Carrasco. 1CR M. L. González, Dante 2354. ments is as folows :— 
lAY H. Cabral Rendo, Av. 8 de Octubre 2709. 1€8 E. Maciel Flangini, Agraciada 3373. Montevideo. JAA to 9AZ ; 1BA to 9BZ;1CA to XZ 
1AZ H.O. Paganini, 9 de Abril 1690. 1cT E. G. Lopez, Santa Lucia 72 (Paso Molino). ones IDA to DZ. 
1BA J. A. Peña, Marsella 2766. 1CU 1. Colombo, Av. Canelones 1982. San Jose JEA to VEZ. 
1BB . Bravo Rivas, 28 de Febrero s/n (Sayago). 10V H. A. Urbina, Millin 2682. Colonia 1FA to 9FZ. 
1BC A. Folle Ila, Sarandi 327. 1CW R.D. Ferreiro, Defensa 1061. Soriano. 10A to 9GZ. 
1BD J. Al-ascal, Parana 747. Rio Negro. 1FLA to 9HZ 
IBE O. Lapique, Colon‘a 1918. DEPARTMENT OF CANELONES. 1IA to SIZ. 
1BF F. Alonso Gonzalaz, Guadalupe 2172. 1DA M. Saldamando, Pando. Salto. 1JA to 9JZ. 
1BG E. Villarnobo, Larrañaga 121. 1DB P. Ferreri, Treinta y Tres s/n. Artigas. 1 to 8KZ. 
1BH R. Rossi, Humberto 22 (Buceo). 1DC A. Pernin, Cervantes 45 (Santa Lucia). Florida 1LA to 9LZ. 
1BI F. A. Milans, Plaza Cagancha 1131. Flores. 1MA to 9MZ. 
1BJ J. C. Mussio, Urquiza 2522, DEPARTMENT OF SAN JOSE. Durazno 1NA to ONZ. 
1BK C. T poe ae T 1743. 1EA A. Daverede, Arapey s/n. Tacuarembo 100A to 00Z. 
1BL A. E. Da Silva, Lanús 372 (Colon). Rivera, 1PA to 9PZ. 
1BM H. Moltino, Gaboto 1576. DEPARTMENT OF COLONIA. Maldonado. #§ 1RA to 9RZ. 
= 3 ie ea Uruguay 1125. IFA C. H. D. Walker, Conchillas. Minas. 1SA to 9SZ. 
1B . J. Segui, Rafto 1, ; Rocha 1TA to 9TZ. 
IBP P.J. Mestre, Brandsen 2174 (Dpto. C.). DEPARTMENT OF RIO NEGRO. Treinta y Tres. 1UA to 9UZ. 
1BR J. C. Primavesi, Nueva York 1590. 1HA E. A. Da Silva, Estancia ‘ El Carmen.” Cerro Largo. 1VA to 9VZ. 
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A Review of the Latest Products of the Manufacturers. 


CELESTION LOUD-SPEAKER. 


Many readers are already acquainted 
with the Celestion loud-speaker, but it 
is the introduction of a new model in- 
corporating some minor modifications that 
has brought about reference to it in this 
section. . 

It is exceedingly difficult to make a state- 
ment concerning the operation of a loud- 
speaker, for even response to all note 
frequencies cannot be judged by an aural 
test, whilst it is often due to distortion 
that a roundness’ of tone is created 
which is pleasing in its effect, and leads 
one to the favour of a particular instru- 
ment in preference to another. 

In the case of the Celestion the most 
satisfactory test was to obtain the opinion 
of a number of wireless users connecting 
the instrument to their usual receivers, 
and examining it in comparison with 
other instruments. Even this test suffers 
from the defect that the ear of the listener 
may have become corrected by prolonged 
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The Celestion cabinet type loud-speaker. 
The sound is emitted from a stiffened 
cone. 


use to the failmgs of a particular loud- 
speaker, but in general the opinion of the 
listener is the most satisfactory gauge as 
to the merit of the loud-speaker. Those 
who examined this instrument were 
unanimous in their opinion as to its ex- 
ceptionally good performance. 

The mechanism is enclosed in a well- 
finished case of oak, mahogany, or wal- 
nut, a stiffened cone being set up as the 
sound emitter immediately behind the 


grating. The cone is made of a parch- 
ment-like material, and is attached at 
its centre to an armature which is rigidly 
clamped at both ends and mounted be- 
tween the two pole pieces of a polarised 
electro-magnet. Screw adjustment on 
the back of the case provides a critical 
adjustment of the setting of the arma- 
ture between the pole pieces. The in- 
strument is not critical with fegard to 
input, and will be found exceedingly 
sensitive on weak signals, whilst it will 
not chatter when fed with signals ex- 
tensively amplified. Of good appear- 
ance, this loud-speaker ma probably be 
preferred by many to the horn type. It 
is of British manufacture, and is 
supplied with a twelve months’ guarantee. 
oo0oo0o0 


THE PURSUN GRID LEAK. 


A new type grid leak resistance has 
been submitted by J. Martin Blair, 
Amberley House, Norfolk Street, Strand, 
London, W.C.2. 

The form of construction adopted is 
similar to that usually employed in grid 
leak manufacture, consisting of a tube 
of insulating material fitted with metal 
end caps. fe is, however, very slightly 
longer than the standard grid leak, 
and also smaller in diameter so that 
it is not directly interchangeable 
when held between spring clips or 
clamped into the circular springs now 
often provided with grid condensers. 
Three specimens were examined of 
nominal resistance values of 0.5, 1 
and 2 megohms. The measured re- 
sistances closely tallied with the 
stated values, and were found to be 
respectively 0.5, 0.83 and 2.69 me- 
gohms. The slight discrepancies are 
not unusual, and the resistance values 
must be considered as reasonably 
accurate, The construction is par- 
ticularly robust, the resistance ma- 
poy being deposited on a glass 
rod. 

In operation the grid leak was 
found to be entirely satisfac- 
tory, and was quite silent when 
used in an oscillating re- 
ceiver. 
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SALIENT SOLDER FLUX. 

A new soldering flux has recently been 
placed on the market by 8. A. Cutters, 
Ltd., 18, Berners Street, Oxford Street, 
London, W.1. It is stated to be non-cor- 
rosive, a claim which was verified as far 
as was possible by using the flux for 


‘ing available man 


making the connections in a two-stage 
L.F. amplifier. 

It was observed that the flux did not 
splutter, while it was found quite an easy 
matter to make a good joint without ex- 
cess of the flux creeping along the wire 
or condensing around the joint. he 
flux is semi-transparent and red in colour, 
and will render easy the making of sol- 
dered connections. 
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NEW McMICHAEL VERNIER DIAL. 

The majority of vernier dials obtain- 
able are of American manufacture, and 
although a few British dials are becom- 
of them are very 
similar in principle to the American 
models. 

A new dial has recently been produced 


by L. McMichael, Ltd., Hastings House, 


Norfolk Street, Strand, London, ‘W.C.2, 
which makes use of an entirely new prin- 
ciple for obtaining critical control. It 
must be admitted that to provide & 
critical control over all settings of the 
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The McMichael vernier dial provides a 

direct rotation of the instrument spindle 

for coarse adjustment, whilst the vernier 

controlied by the centre knob gives a 
critical control. 


tuning dial is not always an advantage, 
and renders quick searching rather a slow 
process. On the McMichael dial, there- 
fore, a quick adjustment is obtained by 
operating the centre knob or the large 
diameter milled edge which is provided 
just above the engraved scale, while an 
independent movement is obtainable on 
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the centre knob giving a critical adjust- 
ment within a few degrees. 

The construction is particularly simple, 
and possesses the merit that reducing 
gears and pinions are dispensed with. A 
good clean finish is obtained by avoiding 
the use of moulded materials and turning 
hoth knob and dial from solid ebonite. 
The ebonite is given a highly polished 
surface, a finish similar to many other 
McMichael products, while the scales are 
machine engraved. The dial is very 
easily attached, and by means of inter- 
changeable expanding collets can be fitted 
to either in or fin. spindles. The dial 
is moderate in price. 
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EELEX LEAD-IN TUBE AND 
LIGHTNING ARRESTER. 


Much trouble is saved as regards wir- 
ing when the lead-in tube is combined 
with the lightuing arrester and a knife 
switch for earthing ‘the aerial. 

The lead-in tube and arrester shown in 
the accompanying illustration, which is the 
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product of J. J. Eastick and Sons, 2, St. 
Dunstan’s Hill, London, E.C.3, comprises 
the usual form of ebonite covered lead-in 
combined with a nickel-plated knife 


Eelex combined lead-in tube, lightning 
arrester and earthing switch. 


switch and two serrated edged plates 
connected between aerial and earth to 
serve as an alternative path for lightning 
discharges. 

This accessory is easily fitted by bor- 
ing a $in. hole through the frame of a 
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window or door, and is held in position 
by’ two screws passing through tba 
ebonite plate which carries the switch 
movement. 
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LABELS FOR FLEXIBLE LEADS. 

There is a growing tendency among 
amateurs to dispense with the use of bat- 
tery terminals and substitute flexible 
leads fitted with connecting tags for join- 
ing directly to the battery terminals. 
This method is probably very much more 
convenient and less expensive than the 
fitting of terminals, but some provision 


-~ must be made for suitably labelling the 


ends of the leads. 

Messrs. F. E. Wilson and Co., 7, 
New Street, Erdington, Birmingham, 
have introduced a series of slip-on ivorine 
labels, provided with two holes so that 
they can be attached to the lead before 
fitting the connecting tag. The labels 
are obtainable in red and black, carrying 
engraved white lettering indicating all 
the usual connections required in a 
receiving set. 


LETTERS TO THE EDITOR. 


The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, ‘‘The Wireless World,” Dorset House, Tudor Street, E.0.4, and must be accompanied by the writer's name and addres. 


INSULATION EFFICIENCY. 


Sir,—Living as I do in a district where one of the staple iu- 
dustries is associated with the manufacture of insulators for 
wireless and other purposes, I am rather surprised that an 
insulator is not obtainable at a reasonable price that conforms 
to the obvious requirements of the serious-minded amateur. 
There are many types of insulators which are, in the main, fairly 
efficient in dry weather, but when exposed to the elements are 
practically useless, the whole surface, in a heavy storm, being 
covered with a film of water. An insulator of the following 
type, I feel sure, would meet with a ready demand and could 
be put on the market at a price within the reach of all, which 
ule be made in either glass or porcelain. I append full size 

etch below. | 
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_ The advantages of this type is apparent, it being almost 
impossible under any circumstances for the surface to become 
_eoated with a film of moisture, while under all conditions the 


~ resistance path is very much greater than any other kind obtain- 


able in this country. A. W. WILSON. 


Stoke-on-Trent. 
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AMATEUR TRANSMITTERS. 


Sir,—It seems obvious to us that the majority of B.C.Ls 
have no grouse against the’ genuine transmitter, who is really 
doing useful work, whether using expensive apparatus or not, 
but rather against those who are abusing their rights and re 
sponsibilities as transmitters. We see no reason why any 
amateur transmitter should find it necessary to use a wave 
length exceeding 200 metres, and understand that in any case 
the only authorised wavelength aboye that is a fixed one of 440 
metres. In our case we never use a wavelength higher than 46 
metres, but nevertheless have found ourselves occasionally up 
against a B.C.L. with an unselective receiving set (direct coupled 
crystal set ?). 

A B.C.L. using such a set, and living a few vards away, may 
imagine us to be employing a wavelength in the neighbourhood 
of that used by the local B.B.C. station. 

The vast majority of transmitters are as incensed against 
those who abuse their privileges as are the B.C.L.s. If only the 
wrong type of amateur transmitter were to be got rid of and a 
better spirit of “ give and take ” between the B.C.L.s and the 
genuine transmitter manifested, we submit that the present 
feud would cease to exist. F. C. McMURRAY. 

R. E. L. BEERE. 
G 2FM. 

Thornton Heath, Surrey. 
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HIDDEN ADVERTISEMENTS COMPETITION. 


The following are the correct solutions of “‘ The Wireless World” : 
Hidden Advertisements Competition, May 5th, 1926. : 


: Ten Shillings each to the following :— 


Mrs. A. F. Moffat, Hale Green, Birmingh O. Meyhoff, Berlin. 


am. 
John W. Robinson, Sheffield, Mrs. C. Mills, Oxford. 


Clue No. Name of Advertiser. Page. 
1. Dubilier Condenser Co. (1925), Ltd. iv. 
2. H. Morser & Co. (Wireless), Ltd. 4 : 
3. H. Clarke & Co. (Mcr.). Lfd. : 10: 
4. The Radio Devices Co. 3 : 
5. Ferranti, Ltd. Jz : 
6. Alfred Graham & Co. ii. : 
The following are the Prizewinners =— ; 
Stephes H. Robert, Upper Tooting, S.W.ı7 .. £5 : 
L. F. White, Bristol ..  .. ae ii SE : 
Walter Fielding, Rochdale .. Ja A .. £l : 
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“The Wireless World ” Information Department Conducts a Free Service of Replies to Readers’ Queries. 
Questions should be concisely worded, and headed “ Information Department." Each separate question must be accompanied by a 


A “Soft”? Valve. 

T have a valve which has been in use 
for only a short period, but hus com- 
menced to emit a blue glow when it 
ts used, and the efficiency of the 
valve has greatly declined. The 
valve has never been used with a 
greater filament or anode voltage than 
that specified by the makers, and the 
correct grid bias has always been 
used in accordance with the printed 
instructions. I find that the blue 
glow can only be eliminated by re- 
ducing the anode voltage to a very 
low value. Can you explain the cause 
of this trouble, and how it can be 
cured? K. A. Y. 


It would appear from the symptoms you 
describe that your valve has become 
“soft,” and if this is so its efficiency 
would be greatly reduced. Since the 
valve has only been in use for a short 
period, and care has been taken to follow 
out the makers’ instructions carefully, it 
would appear that it was an imperfect 
specimen when purchased. You are 
advised to return the valve, carefully 
packed, to the manufacturers, giving full 
particulars and asking them to test it 
thoroughly and make a report to you. 
No difficulty should be anticipated in the 
case of reputable British manufacturers, 
although if the valve is of foreign manu- 
facture there is little you can do, and it 
is best to profit by the experience and 
eschew foreign manufactured valves in 
future. 
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A Compact Portable. 


Z wish to construct a portable receiver 
containing two valves, the main fea- 
ture of which is compactness, and for 
this reason I wish to reduce the num- 
ber of coils to a minimum. I there- 
fore do not wish to incorporate H.F. 
stages, but at the same time I wish 
to have a reasonable range of recep- 
tion, and should be glad of your 
advice on this matter, F. M. C. 


It is obvious that in- order to compen- 
sate for the absence of any H.F. amplifi- 
cation in the receiver we must incorporate 
a very efficient and smooth reaction 
control system. Now, the ordinary method 
of supplying reaction by using a swinging 
coil is far too crude and cumbersome, 
toth mechanically and electrically, for 
inclusion in a portable receiver, and in- 
deed it is beginning to be renlised that 


stamped addressed envelope for postal reply. 


its days are numbered, even in the case 
of ‘‘ permanent ” receivers. Fortunately, 
it is possible to incorporate an efficient 
system of reaction without using any 
plug-in coils whatever, the frame aerial 
eing the only inductance used in the 
circuit. The theoretical aspect of this 
circuit was fully gone into inan article 
appearing on page 117 of our issue of 
January 27th, 1926, where full details of 
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section of this journal for February 24th, 
1926, and may thus be of small size. 
Actually, it will be found that, provided 
no fixed condenser is shunted across the 
primary of the intervalve transformer, or 
telephones in the case of a single valve 
arrangement, the circuit wìll function 
equally well without the choke, although 
it is usually advisable to include it, be- 
cause many people prefer to incorporate 


WHT. + 
HT.+ 


Fig. 1.—Capacity reaction in a frame aerial receiver. 


the results obtained with it are given, 
and consequently little more need be said 
beyond the fact that the arrangement 
illustrated in Fig. 1 forms an extremely 
efficient and sensitive combination which, 
owing to its simplicity, is quite easy to 
Randle, 

Reaction, which is controlled by the 
small 0.0001 mfd. variable condenser, is 
exceptionally smooth, but at the same 
time, owing to the fact that both sides 
of the reaction condenser are at high 
potential, it is well to provide an exten- 
sion handle for this component. It is not 
desirable to use a karge condenser, but it 
should be of sufficient size to bring 
about actual oscillation. When set near 
to its maximum position many amateurs 
use an ordinary 0.0003 mfd. variable con- 
denser. The L.T.+ terminal should be 
connected to the centre point of the 
frame. This latter component may be 
wound on a former designed for fitting 
into the lid of a suitcase, and may con- 
sist of about 15 turns. The H.F. choke 
may conveniently consist of any of the 
commercial chokes which are upon the 
market, or alternatively can be cen- 
structed in accordance with the instruc- 
tions given in the “ Hints and Tips” 


a fixed condenser for the purpose of ad- 
justing loud-speaker tone. 


oo0oo0oo0 
What is “ Low-loss ” P 


l am building a receiver designed to give 
me a maximum of efficiency on the 
B.B.C. wavelengths. Would you 
advise me to usc low-loss coils or not? 
I ask this because a friend has told 
me that it is necessary to use low- 
loss coils on wavelengths only below 
100 metres, and that such components 
are apt to be actually productive of 
more losses on the B.B.C. wave- 
lengths than tf other components are 
used. J. W. 


Since the term *‘low-loss ° is merely a 
synonym for high efficiency, it is obvious 
that it would be impossible for high- 
Aie compohents to be productive of 
greater losses on the B.B.C. wavelengths 
than would low-efficiency components, 
otherwise logic would tell us that the 
pseudo high-efficiency components were 
really the low-effioiency components, and 
vice versa. We think, however, that you 
are confused by the popular idea that the 
term low-loss coil indicates skeleton coils 
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wound with No. 10, or similar heavy 
gauge wire. Actually, of course, it is 
obvious that in any circuit high-efficiency 
or low-loss components will give better 
results than their low-efficiency or 
“high-loss ° counterparts. The con- 
fusion arises from the fact that a design 


of coil which gives high efficiency and - 


is therefore a ‘‘low-loss’’ coil in a 
frequency of 750 k.c. corresponding to 
400 metres is not usually productive of 
high efficiency on a frequency of 7,500 
K.C. corresponding to a wavelength of 40 
metres, and vice versa. 


Usually on wavelengths below 100 


metres the greatest efficiency can be ob- 
tained by constructing space wound coils, 
using bare wire, and since the number of 
turns required is relatively small the 
length of the coil would not'be large. If, 
however, in order to reduce self-capacity 
losses on a wavelength of 400 metres we 
attempt to use a generously spaced coil 
wound with bare wire it will result in a 
coil of very great length and the overall 
efficiency will be poor, far poorer, in fact, 
than if we used a far smaller gauge of 
cotton-covered wire. This point is 
strongly exemplified in the recent low-loss 
coil tests carried out by this journal. 


Adding an H.F. Stage. 


I possess a conventional three-valve re- 
ceiver using plug-in coils consisting of 
a detector with reaction and two 
tranaformer-coupled L.F. stages. I 
wish to construct an H.F. amplifier 
unit for coupling to this recetver 
when it is desired to receive distant 
stations. I wish to be enabled to 
tune this H.F. amplifier to any wave- 
length by means of plug-in coils, and 
so do not wish to use the neutrodyne 
system. A. Q. D. W. 


It is fortunately quite a straightforward 
matter to construct an efficient H.F. 
amplifier for. a conventional type of 
receiver, such as you mention, without 
resorting to the neutrodyne system b 
following the connections given in Fig. 2. 
The aerial coil can consist of a plug-in 
coil of value suitable to the desired wave- 
length. It is desirable to use an efficient 
H.F. choke of a type which is specially 
designed for use in an H.F. amplifier, 
such as the Marconiphone choke, to men- 
tion one specific instrument among 
others. It is not advised that a plug-in 
coil be used for an H.F. choke. The 
choke we mention is suitable for the 
B.B.C. wavelengths and, in fact, all 
wavelengths up to 4,000 metres. 

Naturally it is assumed that you will 
use the same batteries for the H.F. 
amplifier as for the existing receiver, and 
so there is no necessity to provide a separ- 
ate H.T.- terminal on the amplifier, this 
being automatically formed by the L.T.- 
connection. Similarly, the receiver is 
connected to earth via the low-tension 
battery connections, and no connection 
need therefore be made to the existing 
earth terminal of the receiver. The exist- 
ing connections of the receiver will in no 
way be upset, the erstwhile aerial coil 
merely becoming the tuned grid coil of 
the detector valve with the reaction coil 
coupled to it. It should not be forgotten, 
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however, that the aerial coil in the 
original receiver should be changed in 
favour of acoil one size larger, the actual 
value required being the same as would be 
required in a tuned anode circuit for the 
same wavelength, or, in other words, a 
No. 50 on the normal B.B.C. wavelengths, 
and a No. 250 on the 5XX wavelength. 


4.74 


Fig. 2.—Choke-coupled H.F. valve for 
addition to an existing receiver. 


This unit is equally suitable for use with 


a receiver embodying a tapped aerial coil - 


or for most types of commercial detector 
and L.F. receiver, and can equally well 
be used for extending the range of a 
crystal set, in which case, of course, the 
H.T.- terminal shown in dotted lines will 
be needed, whilst at the same time a con- 
nection should be made from the L.T.- 
terminal of the unit to the earth terminal 
of the crystal receiver. 
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Magnetic Saturation of Loud-speakers. 

J have been told that apart from the dis- 
tortion which may be introduced 
mechanically by a loud-speaker, due 
to incorrect design of horn, distortion 
can be introduced electrically owing 


to magnetic saturation. I should be 


5 ` coming signals, all is well. 


JUNE 2nd, 1920. 


glad if you will explain what this u, 
and how tt causes au 


Briefly it may be said that the iron 
core of any electro-magnet is magnetic. 
ally saturated when an increase in the 
value of the external magnetising fore 
produces no further increase in the 
number of lines of force passing through 
the core, the core being, as the name im- 
plies, completely saturated. As is wel 
known, if we take an electro-magnet and 
pass an electric current of definite value 
through its windings, there are, as a 
result of the magnetising force exerted 
by this current,.a certain number of lines 
of force passing through the core. By 
increasing or decreasing thia current we 
can produce a corresponding and propa- 
tionate increase or decrease in the number 
of lines of force passing through the core 
within certain limits laid down by the 
nature of the core construction, cros- 
sectional area being one of the most w- 
portant limiting values. If we contine 
increasing the magnetising current it 
be found that the density of the magnetic 
field will continue to increase proportion- 
ately up to a certain point known as the 
saturation point, when a further increase 
of current no longer produces a propor 
tionate increase in the density of the 
magnetic field. The case is somewhii 
analogous to that of a valve in which, 
by varying the grid potential, we ca 
obtain ‘a proportionate change in th 
plate current within certain limits deter- 
mined by the valve characteristics, the 
limits being more widely separated in the 
case of a power valve. 

When connecting a loud-speaker in the 
plate circuit of the valve, we first have 
the steady magnetic field set up by tt 
passage of the steady plate current. We 
can regard this in the nature of a “ car: 
rier ” field upon which are superimpe 
the modulations and variations due to 1t 
coming signals. Thus the incomifg sf 
‘nals will tend to cause this steady fd! 
to increase and decrease in step with tù 
incoming signals. Provided that this 
steady magnetic field does increase 4 
decrease proportionately with the ™ 
It mast k 
red, however, that if the fi 
a power valve the plate curent 
siderable, so much so, in ta. 
ly even the largest type d 
` loud-speaker will be sao 
is is so the incoming Sf 
bring about a prope 
in density of the mat 


ated, and if 
nals will fail 
tionate increas&& 
netic field, aud Ẹ 


explains the many 
many readers come 
after taking great 
much money in con: d 
tionless’’ amplifier < f 
valves with correct vies . ke “ther 

cee -speaker, th 
grid bias and a large igolume atta! 
find that the quality ancy tations 
falls very short of their P tely simp 

The remedy is forth, keeping t* 
namely, to avoid saturatio a wer val? 
steady plate current of tings by ut 
out of the loud-speaker w: j 
a choke-filter circuit ý 
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“UNDECIPHERABLE FOR THE 24 HOURS.” 


pak last month Dr. W. H. Eccles, who, it will be 
remembered, acted as Vice-Chairman of the Wireless 
Telegraphy Commission which was appointed to under- 
take the design of the Rugby station, in a letter to The 


Times, wrote :—‘‘ Rugby, in addi- 
tion, affords one-way communica- 
tion between the centre of the 
Empire and all points that care to 
equip themselves with simple re- 
ceiving apparatus.” 

According to a statement which 
appeared in a recent issue of The 
Daily Telegraph, Mr. Fisk, of the 
Amalgamated Wireless Company 
in Australia, is credited with 
having stated that, in Australia, 
the Rugby station is ‘“‘ un- 
decipherable for the twenty-four 
hours. ’”’ 

Such an announcement, coming 
as it does so soon after directly 
contrary announcements have been 
made by the officials here respon- 
sable for Rugby, seems to us to be 
a most remarkable comment which 
challenges further investigation. 

The Daily Telegraph, in view 
of the statement by Mr. Fisk, 
comments that ‘‘ Our greatest 
rmeasure of hope for wireless com- 
munication with our Dominions 


overseas now rests upon the success of the short-wave wire- 
less system ; ‘ beam’ directional wireless in particular.’’ 
It is most unsatisfactory that public opinion should 
he led to put aside Rugby as a failure for Empire 
communication simply on a statement made by one who, 
it must not be forgotten, is directly interested in the de- 
velopment and adoption of the ‘‘ beam °’ system for com- 
munication between this country and Australia. 
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advised, before making use of them, to satisfy themselves thal they 


In spite of the fact, however, that Mr. Fisk belittles 
the importance of Rugby, he does not seem to be over- 
confident about the 
stations, for he states that, as the result of tests, he holds 
the opinion that when the ‘‘ beam °’ stations are com- 
pleted. if suitable wavelengths are chosen, they will com- 


immediate success of ‘‘ beam’”’ 


municate with England for twenty- 
four hours daily. He states, fur- 


‘ther, that the present stations using 


short waves, with which he is ex- 
perimenting, are not sufficiently 
reliable for public service, and 
that he thinks that his company 
should await the completion of the 
“ beam’? stations, with their 
greater power efficiency and con- 
centrated energy, before accepting 
messages. 

There have already been so 
many delays in the establishment 
of ‘‘beam”’ stations which have 
been promised for so long that the 
future of these stations is still un- 
certain, and whether the delay in 
the establishment of the” stations 
is due ‘to technical difficulties or 
to other reasons is immaterial. 
We should like more definite in- 
formation before accepting the 
statement that Rugby is ‘‘ unde- 
cipherable for the twenty-four 
hours ’’ in Australia. 

We cannot imagine that the 


Post Office can afford to allow such a statement to pass 
without some explanation. In our issue of April 2rst 
we referred to the controversy which had arisen regard- 
ing the ‘‘ beam ” stations versus Rugby, and we ap- 
pealed for a recognition of the distinctive merits of both. 
It seems to us very regrettable that the truth should be 
obscured by such contradictory statements as those to 
which we have referred above. 
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HE receiver which is described in this article is one 
which has been designed to meet the need of a 
large class of broadcast listener—perhaps the 

largest—namely, the listener who wants to hear the local 
station without being bothered with the adjustment of 
many knobs. As a rule, this class of listener regards a 
Wireless set as an apparatus for giving him music and 
speech in his own home in the same way that a gramo- 
phone does, and the actual mechanism of reception does 
not interest him so long as he gets what he wants. 


A Permanent Installation. 


This automatic receiver has been designed with the 
idea of its being placed in some convenient out-of-the-w ay 
place and forgotten, as a set, until the batteries require 
recharging or renewing, and as very low consumption 
dull emitter valves are specified, this will only occur at 
long intervals. 

Nothing could be simpler than the installation and con- 
trol of this set. When a suitable place has been found, 


Fig. 1.—Complete circuit diagram of the receiver 
A 8 
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Controlled by Connecting and Disconnecting 


the Loud=speaker. 


By A. P. CASTELLAIN, B.Sc., D.I.C., ACG 


one well out of the way for preference, and the batteries, 
aerial, earth, and loud-speaker connected up, the local 
station is tuned in to its best advantage, and the topig 
arrangements clamped in position. 

In order to switch off the set, all that it is necessary to 
do is to disconnect one of the two wires going to ‘the 
loud-speaker (at the loud- speaker end, of course), while 
in order to switch it on again, this wire is reconnected. 
It will be seen, therefore, that the loud-speaker may be 
placed Ww herever convenient ; that it has only the usual 
pair of wires to it, and that the set may be controlled 
by a neat little switch on the loud-speaker. What coul! 

è q be simpler than this? 
However, the set has the 
s further advantage of automatx- 
ally indicating when the bat 
teries require recharging or rè- 
placing, and also zhich batter; 


r 
Fig. 2.—Alternative con- 


nections for choke 
coupling between | the 7s at fault. 
TUTA TR PUSS Ss These indications are 3 


follow :— 

1. If the reception is normal and then fades away 
fairly quickly, the low-tenston battery (usually accumu- 
lator) requires renewing or recharging. 

2. If there are no signals at 
all when the broadcast is known 


to be on, even when first switch- 
- Ing on, then the /Aigh-tension 


battery requires renewing. 

Matters are so arranged that 
the high-tension battery must be 
replaced at the 
point where it Fig. 3.—Method of winding 
will just begin  #*#4 bias resistance. 
to interfere with the quality of recep 
tion—thus ensuring that good quality 
reproduction is always maintained. 


O +H.T.9 
O+H.T.4 
O + L.S. 


Automatic Grid Bias. 


An unusual feature of the circuit 1 
the absence of a grid bias battery. Ir- 
stead, there is provided an automati 
grid bias obtained across a resistan 
through which the plate current of bot 
valves is passing. This resistance i 
tapped so that the correct grid, bias 
may be found when the receiver is fiš 
set up. (In Fig. t is shown the circuit 
of the set, and in Fig. 2 an altemativ 
choke coupling.) 


o= L.S. 


0=L.T. 


OtLT. 
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An Automatic Receiver.— 

This resistance is specially wound in order that it may 
behave equally (#.e., have the same impedance) over the 
range of speech frequencies, 
and thus give a grid bias volt- 
age independent of frequency. 
This type of winding is a 
little more trouble than 
straightforward piling on of 
turns, but it is well worth 
doing. As will be seen in Fig. 
3, the method consists of 
winding each section of the 
resistance as a loop. To do 
this, the required length of 

wire (from Table 1) is 
measured out, allowing about two inches extra for solder- 
ing to the connecting tabs, then doubled to form a loop. 


l ahi il 
ATTIKI i 
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co ; 
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EBONITE 

ROD JA ad F 
C d _— e 
i Fig. 5.—Dimensions of the A.T.I, and reaction coll formers. 


and then this loop is wound on to the appropriate slot in 
the ebonite former, starting with the looped end. 

A fairly large number of tappings is provided for so 
that the bias voltage may be adjusted in small steps and 
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also so that there is plenty of adjustment to suit various 
valves if those specified are not used. Fig. 6 gives the 
details of construction of the former and switch. 


TABLE I.—EvureKxa Wire. 


8.W.G. per si og 8.W.G. E be 
38 9 44 3 
40 | 6 46. 1} 
42 4 47 l 


It will be noticed that large condensers (1 mfd.) are 
shunted across the H.T. batteries and across the grid 


Fig. 6.—Constractional details of former and switch for grid bias 
resistance. 


bias resistance; they are necessary to ensure that the 
amplifier valve will not oscillate, #.e., ‘‘ howl.” 


The Relay Control. 


The rest of the circuit is normal, except for the relay 
and its resistance, which are shunted across the amplifier 
valve. For the benefit of those to whom a relay is an 
unknown instrument, it may briefly be described as a 
piece of apparatus which controls a relatively large 
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General view of the complete receiver, 
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less than two milliamps, while its D.C. 


about 10,000 ohms. 


S/M 618A 1.7 mA. 
The principle of operating of the relay control is 
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Plan view of receiver with valves removed. 


ay has a serial 
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Elliott Brothers (London), 
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current by means of a relatively small current. 


present set a commercial rela 
matic telephone type is used 


Messrs. 
Lewisham, London, S.E.13. 
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‘ LIST OF PARTS. 


1 Variable condenser, 0:00025 mfd. (Ormond). 

1 Fixed condenser, 0:0003 mfd. (Dubilier), No. 610 type. 

1 Fixed condenser, 0:0001 mfd. (Dubilier), No. 610 type. 

I Fixed condenser, 0:005 mfd. (Dubilier), No. 610 type. 

4 Fixed condensers, 1 mfd. (T.C.C.). 

2 Grid as, I megohm (“Dumetohm” Dubilier), and 
© ho - 


a 1 Relay, 10,000 ohm (Siemens). : 
: I 40,000 ohm wire-wound anode resistance (Varley). 
: ' Approximate Cost 
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2 Fixed resistors and holders (Burndept). 
1 Choke (Pye). . tare 

1 8-stud switch (Bowyer Lowe). 

2 Cosmos valve holders (Metro-Vick). 

10 Terminals, “ M” type (Belling & Lec). 

Ebonite strips, 12in. x lin. (Britannia Rubber Co.). 
Ebonite panel, din. x 4in. (Britannia Rubber Co.). 
Ebonite tube, 8in. x tin. (Britannia Rubber Co.) 
Ebonite tube, Gin. x 3in. diameter (Britannia Rubber Co.). 


Fig. 8.—Complete wiring diagram. 


shown in Fig. 4, where only one valve is shown for 
clearness." 

It will be seen that the relay coil in series with the 
resistance R will be across the H.T. battery if there is 
a connection between a and b—1i.e. if the loud-speaker 
is connected. Thus, if the value of R is so chosen that 
2 milliamps. flow through the relay coil when the H.T. 
voltage is the lowest permissible—?.e., consistent with 
good quality—then the relay will operate and close the 
filament circuit of the valves when the loud-speaker is 
connected. 

It is also obvious that the relay will not work when 
the H.T. battery voltage has fallen below the ‘‘ good 


14 description of the action of a relay is given in an article 
by the writer in The Wireless World, June 2nd, 1926. 
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quality ’’ value—thus automatically ensuring good quality 
output from the set. 

Also it should be obvious that the state of the low 
tension battery will not affect the working of the relay 
in any way, thus allowing the volume of the loud-speaker 
output to give an indication of the state of this battery. 


Constructional Details. 


Constructional details of the rest of the set are given 
in Figs. § and 7, and wiring details in Fig. 8, and no 
difficulty should be experienced in the assembling or the 
wiring. The relay panel should be wired before it is 
fixed to the baseboard, and three small screws with 
soldering tags are provided in the design to facilitate 


. this. 
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An Automatic Receiver.— 


The various components used in the set are given in 


tabular form. 
The valves and 
Mullard P.M.3 detector coupled by P 


intervalve transformer. 
For 


General Notes. 

The use of ‘‘ Radiese’’ as a means of 
international inter-communication, while 
doubtless convenient, often results in a 
quaint intermixture of languages. We 
give, as an example, the following extract 
from our contemporary, the ‘‘ Journal 
des 8”: “Pse OM de m'adresser ren- 
seignements sur votre reception du poste 
de......... Vei QRA......... Mni tnx OM, best 
13's.” 


Our French contemporaries are asking 
if any amateurs who have unused or obso- 
lescent valve receivers can spare them 
for the isolated military stations in moun- 
tain regions, which during the winter are 
liable to be completely cut off from the 
outer world for several days. Particulars 
may be obtained from E.C.M.R., 51 bis, 
Boulevard de Latour-Maubourg, ' Paris. 

On April 27th, Mr. J. H. Hollister 
(U 9DRD) of Forest Lake, Kansas, re- 
ceived A 7HL, Tasmania on telephony. 
The Tasmanian station was using 27 watts 
input and U 9DRD a regenerative detec- 
tor with one stage of amplification. The 
wavelength used was 54 metres. 

Mr. F. R. Neill, GI 5NJ, Chesterfield, 
Whitehead, Co. Antrim, tells us that on 
19th May he was in communication with 
KEGK, s.s. *“ Chantier” of the Byrd 
Arctic Expedition and was able to give 
the operator news of Capt. Amundsen’s 
Polar flight. Signals were Si per strong 
at both ends and the wavelengths were 
37 and 45 metres respectively. 

Capt. E. H. Robinson (G 5YM), Lang- 
mead, Pirbright, Surrey, is at present 
investigating what is apparently a curious 

‘jump’’ phenomenon connected either 
with the aerial system or the method of 
excitation employed at his station and will 
welcome reports from listeners within 
200-mile range, provided they give par- 
ticulars of the receiver used, audibility 
on the “R” scale and time. G 5YM 
will transmit morse for a period of 6 days 
from this date at 6.0, 6.10, 7.0, 7.10, 
8.0 and 8.10 p.m. on 44 metres. The 
actual power will be indicated at the time 
of transmission. 


International Prefixes and Intermediates. 


The allocation of official Nationality 
Prefixes for amateur call-signs is still in 
abeyance, and some confusion 1s caused 
by the use of the same letter by different 
countries; as, for example, the letter 


A I2 


intervalve penn advised are 
ye choke to Mul- 
lard P.M.4 valve for a 4-volt L.T. accumulator, or two 
Mullard P.M.4 valves coupled with a Marconiphone 4: 1 


a 2-volt accumulator, valves such as the new 


NYAMMM dang BoRmoguy TE 
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Mullard P.M.2 may be used in both cases coupled by a 


Marconiphone 4 : 


1 intervalve transformer. 


Transformer coupling is advised for all cases where a 


very good aerial cannot be erected or where the distance 
from the local station is over about five miles or in other 
circumstances where: maximum amplification is required. 

In conclusion, for the reader. who wants a no-trouble 


set for family use the writer can strongly recommend this 


TRANSMITTERS 


NOTES 
QUERIES 


“ Y” was, until recently, used by India, 


Uruguay and Yugo-Slavia, and “ R ” is 
still used by both Russia and Argentina. 

We give below the indicating letters 
now in general use :— 


Australia. 
Belgium. 
Bermuda. 
Bolivia. 

Brazil. 

Canada. 

Chile. 

Colombia. 

Costa Rica. 
Czecho-Slovakia. 
Denmark. 

Spain. 

Egypt. 

France, 

Great Britain. 
Northern Ireland. 
Irish Free State. 
Switzerland. 
Hawaiian Islands. 


South Africa. 

Austria. 

Portugal and Madeira (Stations in Madeira 
have Fig. as distinguishing number; 
e.g., P 3C0). 

Palestine. 

Philippine Islands. 

Porto Rico. 

Cuba. 

Argentine. 

Russia. 
Finland. 
Sweden {incorporated in cal!-signs; e.g. 
Straits Settlements. 
Poland. 

United States. 

Tunis. 

Hungary. 

Uruguay (also uses letter 
Portable Stations. 

India. 

Yugo-Slavia. 

New Zealand. 


(E3 Yy j 


Danish Amateur Transmitters. 


We understand from our Danish corre- 
spondent that amateur transmitters are 
now able to obtain licences under the fol- 
lowing conditions: Maximum input 100 
watts., wavebands allotted. under 15, 43. 


automatic receiver. 


| 
i 


Nu 


47, 70-75, and 95-115 metres. Transmis- 
sion is permitted al] day except between 


7.50 and 10.30 p.m. (18.50-21.30 G.MLT.). 
Through the courtesy of the Telegraph 
Department, transmitters are allowed to 
retain the same call-signs as in ther 
unlicensed days, uniess they wish to 


change. These call-signs begin with the 
figure 7 and the nationality prefix is D. 
QSL cards for Danish amateurs may be 
sent via: Mr. James Steffenson (D VJs. 
Ehlersveg 8, Hillerup, Denmark. 


French Official Short-Wave Stations. 


With reference to the note on page 548 
of our issue of April 15th, we are now 
able, thanks to the courtesy of Lieut. 
Sudre, of the Nogent-le-Rotrou station 
(OCNG) in Eure-&-Loire, to correct and 
supplement the information we were then 
able to give. The call-signs and wave- 
lengths of the “OC ” stations are :— 
OCDB Djibouti, French Somaliland, 72 metres. 
OCDJ _Issy-les-Moulineaux, Transmits weather re 
ports “ Meteo-Europe"’ on 33 metres 2! 
1008 G.M.T. 

Mont-Valerien, near Paris, transmits 3 


1,000, 1,100, 1,230, 1,330, 3,000, 1,9, 
2'000, 2,100 and 2,200 G.M.T. on 39 and 46 
metres. 


OCMV. 


Nogent-le-Rotrou, Eure-et-Loire, testing 
station, transmits on 29, 32, 45, 48 and 7? 
metres. 

Tunis, la Casbah, transmits weather 

“ Meteo-Tunis ” at 2130 G.M.T. and 

48 metres. 


NEW CALL-SIGNS ALLOTTED AND STATION 
IDENTIFIED. 


G 2BOC A.C. Porter, 1a, Manor Road, Brockley, S.E.4 
G 2BVL (Art. A.) F. W. Miles, 266, Earisdon Aveaw 


OCTU 


N, Coventry. 
G2DB (ex ZANO). F. Graham Turner, 88, Chester- 
ton Road Cambridge. Transmits on 23 avi 
45 metres. 
G 2HK J: Mellanby and J. Somerset Murar. 
mmanuel College, Cambridge, trammt 
normally on 90 metres but ex to te 
testing on 8 metres shortly. Also licensed $x 


23, 45 and 150-200 metres. (Ths wa; 
formerly the call-sign of Mr. A. A. Camptef- 
Swinton, at 66, Victoria Street, S.W.1.) 


G@6HT A. E. Marlow, Penn Road, Penn, Wolve:- 
hampton, transmits on 45, 90, 150-200 and 
440 metres. 

AI1TA Capt. Filippini, Tripoli. 


Experimental TRA station of the Datch 
East Indies etna? Ares Force, at Andir, near 
Pandore: Java pt. G. M. Claus). 

EAR 21 pane A na dames, 5, o B 
change of address)—(ex 2AN0 

Roberto Nessi, 13, Giuseppe Verdi, Maso. 
Elio a aguoni, 63, "Via Ghibe 
8S 2SE R. Earle, Electrical Engineer's Otke. 
Keppel Harbour, Singapore, transmits % 
37 metres, usually between 12.00 aod 168 
G.M.T. and occasionally from 21.00 to 2.0! 


G.M.T. 
G. Solet, Radio-Club de Bizerte, P.O. Box «=. 
Bizerta, Tunis. 
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THE ESSENCE OF THE REFLEX. 


General Principles Underlying the Design ‘of Reflex Receivers. 


By P. K. TURNER, A.M.I.E.E. 
(Research Department, Burndept Wireless, Ltd.) 


tion of one or more reflex sets, and it is evident 
that at last it has been realised that this type of 
circuit is a legitimate economy and by no means a 
‘‘ freak.” It seems opportune, therefore, to give a few 
notes on the general principles underlying the successful 
design of these sets, so that the would-be builder, instead 
of being limited to the particular details of the sets 
described, will be free to design many sets to suit him- 
self, which he can always do once he has mastered the 
essential principles underlying all reflex sets. 
Before we actually get down to the question of design, 
a word about names: I am constantly seeing descriptions 
of such things as.a ‘‘ three-valve reflex,’’ and then find- 
ing that perhaps only one of the three valves is actually 
doing double work. -I do not call that a ‘‘ three-valve 
reflex ’’ myself. My idea of a ‘‘ three-valve reflex ’’ is 
a set with six stages of amplification got with three valves 
—not the easiest set to design or use! I prefer myself 
to name my set from the actual number of reflexed 
valves, and then add (for example) ‘‘ with one L.F. 
stage.” 


[HI ‘ton of a week now passes without the descrip- 


' Analysis of the Reflex Circuit. 


Well, now, there are three ‘‘ units,” as it were, which 
are special in a reflex set and which can be combined 
with one another and with well-known circuits to form 
a great variety of complete circuits. These are :— 


(1) The combined H.F. and L.F. coupling between 
two amplifying valves. 

(2) The coupling from a dual amplifying valve to a 
detector. | 

(3) The ‘‘ throw-back °’ for L.F. currents, from the 
detector to a dual valve. 


(6 


It will be simplest to give typical examples of each, 
and then proceed to show how they can be built up into 
complete sets. 

Fig. 1°shows the simplest type of really satisfactory 
coupling between two valves which are both amplifying 
at H.F. and L.F. There is only one component in it 
which is in any way out of the ordinary; that is the 
H.F. transformer. It is possible to devise coupling 
circuits on the ‘‘ tuned anode ” principle, which do not 
make use of a transformer at all; but one gets into diffi- 
culties with the L.F. coupling, and it usually means 
providing an H.F. choke; so it seems simpler to use 
the transformer, especially as in this way it is quite 
possible to get a step-up which is very much worth while ; 
but before going into details as to the transformer we 
may as well give the data for the other components. 

The filament circuit shown in Fig. 1 is of the simplest 
type, no provision being made for rheostats. Of course, 
if the set is to be used for broadcast listening, the two 
valves will probably be of the same type, and one rheo- 


7 


stat can be used for both of them. On the other hand, 
the experimenter will probably prefer to put one into 
each filament circuit, so that he is in no way limited as 
to his choice of valves after the set has been built. It 
is, however, sound practice to use the same type of valve 
for both, remembering that both are being used for the 
same purpose. _ | 


Practical Details. 


In arranging such a stage as this, the golden rule is 
to choose a layout such that the high-potential leads are 
short ; the important ones are those going from grid ane 
plate to the H.F. transformer. From the bottom end 
of both windings of this H.F. transformer, short leads 
should go to the filament circuit via the condensers A and 
B. These are important, their duty being ta by-pass 
the H.F. currents round the windings of the L.F. trans- 
former. In some cases the self-capacity of the trans- 
former may be large enough to do this by itself, but the 
better the transformer the less self-capacity as a rule; 
it is much better to insert these condensers, as then the 
set will be much more stable if the transformers do 
happen to have low self-capacity. 

The correct value of these two condensers depends 
mainly on the range of wavelengths to be received, but, 
luckily, exact accuracy is not 
necessary, so that one value 
can be chosen and used over 
quite a wide range of fre- 
quency. For the broadcast 
band, good values are 0.001 
mfd. for A, and 0.0001 mfd. 
for B. The latter is kept 
small to avoid lowering the 
tone of the L.F. transformer. 
In fact, the design here is 
conditioned by having each 
condenser large enough. to 
offer an impedance to H.F. 
which is negligible compared 
with the rest of its circuit, 
while at the same time not 
being so large as to produce an undue lowering of tone 
from the point of view of L.F. For Daventry and 
stations of wavelength in that neighbourhood, values of 
0.002 mfd. for A and 0.0002 mfd. for B are likely to be 
successful ; in any case, it is about right to make the one 
in the grid circuit one-tenth of that in the anode circuit. ' 

The L.F. transformer should be chosen for just the 
same reasons as would lead to its selection for any other 
set. If the finest tone is required, it will be large and 


i Fig. 1.—Method of couplin 
ves amplifying at bot 
high and low frequencies. 


! The grid circuit is of higher impedance than the anode, for 
one thing; also, a condenser across the secondary of an L.F. 
transformer has a much greater effect on tone than one across 
the primary. 
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probably expensive; but the user may be compelled to 
make some sacrifice either to the pocket or to considera- 
tions of space. In view of the fact that the valves used 
in this part of the set will very likely be of fairly high 
amplification factor, it will probably be best to choose a 
transformer of fairly low ratio; 3:1 is good, and it is 
not advisable to go beyond 4: 1. 


Making the H.F. Transformer. 


Now as to the H.F. transformer. It is quite a mis- 
take to think that there is anything mysterious about this. 
The requirements are: Two coils, with low self-capacity, 
tight magnetic coupling, and as little capacity coupling 
as possible. The low self-capacity is specified in order 
to get a fairly wide range of wavelength before having 
to change; the tight magnetic coupling in order that the 
single tuning condenser shall tune the whole transformer, 
and not only its own winding; and the low-capacity 
coupling between the two windings to ensure stability. 
It is quite possible to use two ordinary plug-in coils, but 
this 1s troublesome, as it means changing two things in- 
stead of one. There are also various brands of trans- 
former on the market, but, if you buy, make sure that 
you do get the type intended for use with a tuning con- 
denser ; there are several types on the market wound with 
resistance wire or otherwise arranged to give a very flat 
tuning curve for use without a condenser, and these are 
quite unsuitable for this purpose. If, however, your 
tastes are like mine, you will probably want to make 
your own, especially as it is absurdly simple. I use 
formers of the type shown in Fig. 2, and usually make 
them of shellacked cardboard—comparison tests made 
with ebonite formers show that the difference is barely 
appreciable—held together for winding and drilling by 
one central screw and nut and in use by the valve-pins. 


2.—Dimensions of a 
convenient size of former 
for H.F. transformer wind- 
ngs. 


rig. Fig. 3.—Arrangement of 


saw-cuts in F. trans- 
former to facilitate with- 
drawal of the ends of each 
, winding. 
A handy size for all but the very longest waves is that 
of which the dimensions are marked on Fig. 2, but the 
dimensions ‘are really not at all important provided the 
number of turns is adjusted by trial. In all cases the 
primary is wound on first, followed by a dozen turns of 
cotton or silk thread to keep primary and secondary well 
apart; the primary should occupy about łin. depth of 
the slot. For convenience in winding—or, rather, in 
finishing off—cut four slots in the lower flange, as shown 
in Fig. 3; the ends of the windings are brought out of 
these and then taken under the nuts of the valve-pins. 
As regards the actual number of turns, this is likely 
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to vary a bit, even if the same dimensions are used; the 
number of turns wanted will vary with the stray capacity 
in the circuit as finally built, while the number of tums 
actually wound in a given space is not quite constant, as 
the insulation thickness varies as between various makes. 
But, as a guide, I give the turns I use myself. There 
are two tables, depending on whether the primary or the 
secondary is to be the tuned circuit. It is better to tune 
the secondary, as both theory and practice indicate 4 
better efficiency. 


TABLE I. 
Primary tuned by a 0.0005 mfd. condenser. 


Wavelength. ee oe : 
150—300........ ty” 25 
300—600........ A 50 
600—1200....... z 100 

1200—2500....... 7 200 
2500—5000. ...... ¥ 400 
TABLE II. 


Secondary tuned by a 0.0003 mfd. condenser. 


Slot Prim. Sec. Wire, 

Wavelength. Width. | Turns. | Turms. | SW.. 

DSC. 
150—300........ r 30 30 A 
300—600........ B’ 45 60 28 
600—1200....... z 80 120 8 
1200—2500....... r 120 250 3 
2600-—5000....... } 200 -500 32 


In actual practice there should be a good overlap 
between the transformers; each will give a wider range 
than shown here. 


Best Values for H.T. and Grid Bias. 


Lastly, as to values of anode and grid voltage. Thes 
depend, of course, mainly on the valves actually bem) 
used. The valves are doing pure amplification, and 
should, therefore, be used on the straight part of the 
curves and with sufficient grid bias. As I have show 
elsewhere, there is only one valve in any ordinary <¢ 
that needs more than one cell of bias, and that is the 
last one when operating a loud-speaker. We can there 
fore assume that both the valves in Fig. 1 are beni 
worked at 1} volts ‘bias. Reference to the makers’ curves 
for the valves to be used will give the right anode volts 


‘which should be such that all that part of the cur? 


between o and —3 volts is straight. For valves of fair!" 
high amplification factor it will’ probably be best to ™ 
somewhere about go volts. 

This, then, is the typical coupling in a reflex $t 
Theoretically, we could repeat it as many times as ¥° 
like, but, as my readers well know, there will soon & 
trouble with instability. In my own experience I have 
usually found that one stage is easy, and two not t 
difficult, but that with two it is desirable, and with thre 
absolutely necessary, to adopt some stabilising devi of 
which I will say more later. Before this I will take 1P 
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The Essence of the Refiex.— 
the second unit of our three, which is the detector 
coupling. | 

Here there are a considerably greater number of efh- 
cient couplings, for in this case it is to be noted that we 
are not trying to couple the two valves for both H.F. 
and L.F. Obviously, there is no point in giving the 
detector an L.F. input; in fact, we shall be sending the 
L.F. output from the valve before the detector either to 
telephones or to a simple power valve if we are to use 
a loud-speaker. For it is very difficult to make the last 
valve of the set amplify H.F. currents with reasonable 
efficiency and stability, so that my considered advice m 
all cases where a loud-speaker is to be used is to make 
the last valve of the set a pure L.F. power valve. 


Valve or Crystal Detector ? 


Variety in the input coupling to the detector also arises 
from the fact that the detector itself may be either a 
valve or a crystal. My own preference is for the crystal 
every time, ‘both because it gives less distortion when re- 
ceiving broadcasting, and also because a valve used as a 
detector is not doing nearly as much work as it might be. 
But as I realise that some readers may have a strong 
dislike of crystals I show couplings for both. 

Fig. 4 shows the typical coupling where a valve is 
being used for rectifying. It will be seen that the anode 
circuit of the previous valve is exactly like that of Fig. 1, 
and the by-pass condenser should be of the same value 
as A in that drawing ; but the grid circuit of the detector 
itself is different, naturally. As noted above, it does not 
contain the secondary winding of the L.F. transformer, 
which goes to the wext valve. The detector grid circuit 
is put across the secondary of the H.F. transformer only, 
and there is also the usual leak and condenser. These 
should have the values found successful in other sets with 
the particular valve to be used as detector ; in fact, this 
valve is just an ordinary grid current detector, to be 
treated as such. No by-pass condenser is needed in the 
grid circuit. 


Fig. 4.—Coupling between 
a valve detector’ and the 
preceding reflex valve. 


Fig. 5.—Tuned anode coup- 
ling between the last reflex 
valve and the detector. 

The transformer coupling shown in Fig. 4 is the 
simplest if there is a previous stage of H.F., as the two 
transformers will be alike, and thus simpler to make than 
two different types of coupling. But if, as is often the 
case, the valve before the detector is the first in the set, 
and there is no objection to the loss of the ‘‘ step-up ” 


to be got with a transformer—this is not great on the 
u 
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short waves, anyway—then the arrangement of Fig. 5 
may be’ preferred. This is a simple ‘‘ tuned anode ”’ 
arrangement, with the exception that between the coil 
and the H.T. battery comes the primary of an L.F. 
transformer, and that there is a by-pass condenser 
(which corresponds, both in duty and in value, with A 
in Fig. 1). As in Fig. 4, the grid leak and grid con- 
denser have normal values. 


Fig. 7.—In a circuit of this 
wre a steady potential will 
ap 


former coupling to the pre- to the anode current and the 
ceding vaive. D.C. resistance of the tuned 
anode (< © 


With the crystal detector, naturally, connections are 
somewhat different, but those with an eye for the essen- 
tials of a circuit will see that in Figs. 6 and 7, which 
are for crystal detectors, there is very little real differ- 
ence from the corresponding Figs. 4 and 5 for the valve. 
There is only one noteworthy point: in Fig. 6 the de- 


tector circuit itself is insulated from the anode circuit by ` 


the H.F. transformer, and, as will be seen later, it is 
probably also insulated from the grid circuit of the valve 
which takes its output. In consequence there is a certain 
amount of uncertainty as to the H.F. potentials in the 
detector circuit, and in my own sets I usually get rid of 
this by definitely connecting the bottom of the detector 
circuit at one or other of the two transformers. 


H.F. Transformer Ratios for Crystal Detectors. 

Although it is not shown in the figures, there is one 
important difference between the coupling to a valve and 
that to a crystal detector : this is in the ratio of the H.F. 
transformer. This ratio actually depends on the type of 
crystal to be used. For carborundum, use the tables 
already prepared, just as they stand. For Perikon, 
keep unchanged the number of turns for the tuned side 
(whichever it is), and use for the untuned winding the 
same number of turns as for the tuned. For galena do 
not alter the turns of the tuned side, but give the un- 
tuned side ‘wo-thirds the turns of the tuned if the 
primary is tuned, and one and a half times the turns if 
the secondary is tuned. Obviously, Perikon—or some 
detector of similar resistance—is the best suited to the 
connections of Fig. 7. 

In the circuit shown in Fig. 7 there is another small 
point. Owing to the fact that the steady anode current 
to the valve before the detector passes through the coil, 
which has a definite D.C. resistance, there will be a 


steady D.C. voltage across the detector. The D.C. re-° 


sistance of short-wave coils is so small that this voltage 
is negligible with them; but some long-wave coils have 
quite a large resistance, and this D.C. voltage may affect 
the detector, so that it works better one way round than 
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the other. It is always worth while to try reversing the 
detector. | | 

Lastly, as to the value of the condenser C in Figs. 6 
and 7. This is a by-pass condenser and also has a good 
effect on the actual rectification ; but the important point 
is that if C is too small it will not be a good enough 
by-pass to ensure that there is only a negligible H.F. 
voltage ‘on the primary of the L.F. transformer which is 
connected across it. If there is any H.F. voltage across 
the primary, capacity effects. will certainly set up an H.F. 
voltage across the secondary, and this secondary is in_the 
grid circuit of one of the H.F. amplifying valves, so 
that some of the amplified H.F. will be transferred back 
to the input side, which is reaction. Hence, if C is not 
big enough, we may expect instability. A sound value 
for C is twice that of B in Fig. rı. The comparatively 
large capacity across the primary of this L.F. transformer 
is not likely to have an adverse effect on the L.F. tone, 
because—as will be shown later—this transformer is nor- 
mally a high-ratio one, with a comparatively small 
primary. 

The ‘‘ throw-back ” is, in a sense, the essence of the 
reflex type of circuit, and, therefore, must have careful 
attention. Assuming that an L.F. transformer is to be 
used here—-and it is the only really efficient method—this 
part of the set may be arranged in one of two main types, 
which we shall refer to as the ‘‘series’’ and the 
‘< parallel ’’ respectively. The series method, shown in 
Fig. 8, is practically identical with the grid circuit of 
Fig. 1, except that the primary of the L.F. transformer, 
instead of being in the anode circuit of a previous valve, 


TO 
OETECTOR 
OUTPUT 


Fig. 9.—The “parallel” 
method of connection com- 
plementary to Fig. 8. 


Fig. 8 —" Series” method 
of connecting detector out- 
put to first reflex valve. 


is in the output circuit of the detector. To facilitate 
comparison we will call attention at once to the alterna- 
tive parallel circuit shown in Fig. g. It will be seen 
that, while in the series type the I.F. current goes easily 
through the small inductance of the tuning coil, in the 
parallel type the H.F. and the L.F. currents are separ- 
ated completely by the stopping condenser D and the 
radio-frequency choke E. The latter type needs an extra 
component—the R.F. choke—which is the reason why we 
have not recommended it for the intervalve coupling of 
Fig. 1, for there is otherwise no choice between the twc 
circuits for intervalve work. But for the throw-back 
circuit itself, there 7s an advantage in the parallel circuit. 

We must temember that the output of the detector con- 
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tains H.F. currents as well as L.F. However large (i 


reason) we make the condenser C in Fig. 6 or 7, some oi 
these H.F. currents will get into the primary of te 
throwback transformer, and by capacity coupling will 
arrive at the secondary. In the circuit of Fig. 8 thes 
H.F. voltages will be added to those set up in the tuning 
coil, and since they come from the output end of the 
amplifier they will lead to a certain. instability. In the 
circuit of Fig. g the R.F. choke not only keeps the grid 
currents out of the L.F. transformer, but also prevents 
these undesirable H.F. voltages in the L.F. transformer 
from passing to the grid _ | 
circuit. 

With regard to the values 
of components in this part 
of the set, the stop con- 
denser D should be of the 


TO REACTION COIL 


LF. 


Fig. 11.—Showing how re- 

action may be used in 8 

reflex receiver employing 
crystal detector. 


JET 
4 DIA. APPROX: 


choke coil, 


same value as that recommended for condenser B in Fig. 
1. The choke E—at least, its mimimum value—depends 
on the range of wavelengths for which the set is designed. 
It must have a large inductance compared with that of 
a tuning coil for the wave to be received, and it muš 
have a small self-capacity. 

In my present set I am using an Igranic “ slab” œl 
of the general shape shown in Fig. 10, containing 1,80: 
turns, and this is quite efficient up to 6,000 metres, which 
is the longest wave it has been tried on. For the broad- 
cast wave-band, any good coil of, say, 200 turns or over 
will serve. If it is desired to wind a special coil, use à 
former like that of Fig. 2, but without the four-pin fit- 
ting, and wind it full of No. 36 S.W.G. wire, D.S.C. 

Now as to the provision of reaction. Where a valve 
detector is used, a reaction coil can be inserted in its 
anode circuit, just as in any ordinary set, and coupled 
back either to the aerial coil or to one of the intervalve 
H.F. transformers, or to the anode coîl of Fig. 5 if the 
is being used. In the case of the crystal detector circuit 
of Fig. 7 the coil can be treated like a reaction coil, but 
the handling of it will seem a little queer at first, as it's 
tuned. It will, however, be found quite successful. 4 
rather curious alternative, applicable to the circuits of 
either Fig. 6 or Fig. 7, is to open the crystal circutt 
itself, as shown in Fig. 11, and insert a reaction œl- 
The writer, when he first tried this, did not really expt 
it to work well, but in actual practice it has been a com 
plete success 

We have now gone into the three special parts of the 
reflex set, and the complete design of such a set fra 
this point onwards is a matter of individual taste aid 
skill. With a fair outdoor aerial it will be found that4 
two-valve and crystal set, one valve reflexed—or. 4 
prefer to call. it, a one-valve reflex with one power stas 
—will give good loud-speaker working up to about 
twenty-five miles, while a two-valve set with one pore 
stage will get many European stations of good powe- 
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A Section Mainly for the New Reader. 


REACTION IN A SUPERHETERO- 
DYNE. 


Although it is quite common prac- 
tice to omit the provision of reaction 
between the plate and anode circuits 
of the first detector of a superhetero- 
dyne receiver, there is little doubt 
that the extra sensitivity resulting 
from its inclusion can be of very real 
value, and its use is recommended in 
cases where maximum range is de- 
sired under somewhat unfavourable 
local conditions. 

If an open aerial is used, there 
will be little difficulty in applying re- 
action in the normal manner, by con- 


Fig. 1.—Modifying a superheterodyne. 


necting in the plate circuit a coil 
coupled to the grid inductance. The 
problem is rather more complicated 
when dealing with a frame aerial set, 
particularly when it is desired to add 
reaction to existing apparatus. The 
most obvious way of making the addi- 
tion is to insert a small inductance in 
series with the frame, coupling to 
it a coil connected between the plate 
and the primary of the input trans. 
former. Both coils may be fairly 
small, and their inductance values, 
which will largely depend on the 
? mount of damping present in the cir- 
cuits, are best found by the method 
of trial and error. It should also be 
remembered that it may be necessary 
to remove a few turns from the frame 


3 


to compensate for the added induct- 


ance; otherwise the minimum wave- 


length to which the circuit can be 
tuned may be unduly high. 

When it is not possible to find room 
for the coils necessary for the fore- 
going arrangement, the adoption of 
the circuit shown in Fig. 1 may be 
recommended, particularly when 
leaky grid condenser rectification is 
used. This is a modification of the 
Hartley circuit, the centre tapping of 
the frame being connected to the fila- 
ment. The reaction condenser may be 
quite small; in actual practice a 
maximum capacity of o.c0005 mfd. 
is Often sufficient. It should be noted 
that if the input transformer in the 
anode circuit has a condenser con- 
nected across its primary, the inser- 
tion of a radio-frequency choke in the 
position shown will be necessary. 
This choke should have the lowest 
possible inductance value, in order 
that, while deflecting a sufficient pro- 
portion of the high-frequency currents 
through the condenser, it may not 
offer an appreciable impedance to the 
currents of lower frequency to be 
passed on to the L.F. amplifier. 


0000 


MATCHING LF. COUPLINGS. 


A method of matching intermediate 
frequency transformers with: a fair 
degree of accuracy was described in 
this section of Zhe Wireless World 
for October 7th, 1925. An obvious 
modification of the same procedure 
may be adopted when dealing with 
tuned anode couplings of the type 
discussed in the preceding paragraph, 
but,, fortunately, this operation may 
be carried out by a still simpler 
method, using the circuit shown in 
Fig. 2. 

It is well known, when the grid 
and plate circuits associated with a 
valve are brought approximately into 
tune, that self-oscillation will be 


produced, due to a feed-back of 
current through the inter-electrode 
capacity of the valve itself, and pro- 
vided the damping of these circuits 
is reasonably low. It is clear that 
we can take advantage of this effect 
for the purpose desired and ‘set up 
any number of tuned circuits, all of 
which may be adjusted to the same 
wavelength. A small variable con- 
denser is connected between grid and 
filament in order to stimulate reaction 
effects, as the self-capacity of the 
valve itself is generally insufficient 
for this purpose on the long waves 


which are to be dealt with. A very 


Fig 2.—Matching intermediate frequency 
couplings. 


small amount of magnetic coupling 
between the grid and plate coils is 
permissible, if oscillation is not easily 
obtained otherwise. 

A large coil, the size of which will 
depend on the I.F. wavelength to be 
adopted, should be connected in the 
grid circuit. If this coil is of the 
plug-in variety, one may be guided 
by the maker’s published data re- 
parding wavelength obtained with a 
given shunting capacity ; this will, as 
a rule, give a sufficient clegree of 
accuracy, as it will be realised that 
it is not important that all the coils 
are tuned to any definite wavelength, 
but that they should all be tuned 
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to the same wavelength. The input 
coil, with its shunting condenser, is 
now connected in series with the 


anode, and the grid circuit tuning is- 


varied until oscillation is produced, 
as indicated by the characteristic 
‘< plop ° in the telephones. The 
capacity of this condenser should now 
be progressively reduced until oscilla- 
tion is obtained at one critical adjust- 
ment of the grid condenser. The in- 
put coil is now removed, and is 
replaced by each of the intervalve 
couplings in turn, keeping the read- 
ing of the grid tuning condenser un- 
changed. The wavelength of these is 
adjusted in the manner already 
described, the production of oscilla- 
tion being taken as an indication of 
resonance. 

It is not suggested that this simple 
method will give results equal in 
accuracy to those obtainable when an 
elaborate equipment of measuring 
instruments is available, but it is 
capable of yielding good results 
when carefully carried out. 


ooo0oo0o 
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FOLLOWING A SPECIFICATION. 


Many readers who are considering 
the making of receivers described in 
constructional articles appearing in 
The Wireless World seem to be un- 
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certain as to whether it is permissible 
to depart widely from the author’s 
specification in the selection of com- 
ponents. A few general notes on this 
subject may-be of interest to those 
who wish to adopt a published de- 
sign, and at the same time to use as 
far as possible the components 
already in their possession. 

As far as variable condensers are 
concerned the matter is fairly 
straightforward; in the great ma- 
jority of cases the substituting of 
another make will give results de- 
pending on its excellence of mechani- 
cal and electrical design as compared 
with the original, provided that the 
maximum and minimum capacities 
are the same. A high minimum will 
naturally result in a reduced tuning 
range, and may possibly be undesir- 
able when the condenser is used for 
controlling reaction. Occasionally it 
is practicable to use a condenser of 
considerably smaller or larger maxi- 


‘ mum capacity than that specified, but 


this course is not to be recommended 
except in the case of the simplest 
circuits ; it might be possible, for in- 
stance, to adequately cover the normal 
broadcast waveband by using 0.0003 
mfd. and extra inductance instead of 
0.0005 mfd., but such a circuit would 


` probably have a lower degree of selec- 


DISSECTED DIAGRAMS. 


‘many modern circuits 
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tivity than if the designer’s origina! 
idea had been carried out. 

The design of a _ low-frequency 
transformer (except in the case of an 
exceptionally inefficient type) wil 
only affect quality and volume of re 
production, and will make itte 
difference to the range and stability 
of a receiver. A possible exception to 
this rule may apply to certain reflex 
circuits. 

When choosing valves one should 
always endeavour to closely dupl- 
cate the impedance values of tho 
recommended by the author. Witt 
this is 2 
matter of greatest importance ; it will 
not be far wide of the mark to sr 
that the selection of valves may make 
all the difference between success ani 
almost complete failure. There i 
little need, however, to adhere 
slavishly to a specification ; as a ruk. 
little difference will be found if 2 
7,000 ohm valve is, substituted fo 
one of 10,000 ohms, or vice verse. 
This cannot be carried too far, hov- 
ever. To take a concrete exampl. 
it will often be found that a neutral. 
ised H.F. transformer designed for a 
valve of not more than 10,000 chm: 
internal impedance will becom: 
almost useless when replaced by ont 
of some 18,000 or 20,000 ohms. 


No. 31 (b).—Stage-by—-Stage Tests of a Superheterodyne Receiver. 
(Continued from last issue.) 


A consideration of the circuit diagrams given below will indicate an effective and logical course of 
procedure to be adopted when searching for faults in a set which is totally or partially inoperative. 
The method is obviously applicable, with modifications, to other receivers operating on a similar 
design. Tests of the initial stages were shown in last 

week's isste. 


principle, although of slightly different 


A condenser and leak are connected in the grid circuit of the 
2nd I.F. valve, phones belng substituted for the transformer 
This connection provides a test of 
articulariy of the first I.F. trans- 


primary in its anode circuit. 
the *-vo first I.F. valves, and 
ormer. 
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Phones and ieaky grid condenser are transferred to the sert 
amplifying valve, giving a check on this valve itself and oa (be 
receding transformer. 
s obtained by replacing phones and condenser in their 


gad saine 
A test of the last transformer pores! 


positions 
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HIGH-FREQUENCY RESISTANCE. 


The Case for Low=Loss Coils in Tuned Anode Circuits. 
By S. BUTTERWORTH. 


HE article on ‘‘ High-frequency Resistance,’’ which 
was published in the issue of The Wireless World 
for April 28th, shows that there is considerable 

diversity of opinion as to the practical utility of low-loss 
coils and condensers in receiving circuits. 

It is shown that large resistances may be superposed 
upon the coil and condenser resistances in a tuned circuit 
owing to the associated valves and other apparatus con- 
nected to such a circuit. He therefore recommends that, 
instead of directing our attention to reducing the resist- 
ances of coils and condensers, we should simply make use 
of the principles of tapped inductances and of reaction in 
order to obtain the requisite amplification. He apparently 
attaches far greater importance to reaction than to the 
employment of tapped inductances, as in the circuits he 
develops later in his article he does not trouble at all 
about employing tapped inductances. 


Disadvantages of Reaction. 


The purpose of this note is to show that the case for 
low-loss coils and condensers cannot be dismissed by 
merely bringing in the magic effects of reaction, and also 
to show that when the extraneous losses have been pro- 
perly reduced by the use of tapped inductances, the use 
of more perfect coils and condensers will bring about 
further and appreciable improvement. 


j 
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Fig. 1.—Reflex circuit with valve reaction. 


The case against indiscriminate use of reaction is admir- 
ably illustrated by the valve-crystal reflex circuit repro- 
duced here in Fig. 1. All that need be noted is the 
crystal load across the paralie] tuning condenser. ‘This 
load may readily introduce a resistance of 50 ohms in the 
tuned circuit, which resistance is balanced out by the effect 
of reaction. Your readers will readily see that when the 
crystal contact is momentarily removed for purposes of 
adjustment the set will burst into violent oscillation. 

It should, by now, be common knowledge that reaction 
should only be employed for circuits in which the resist- 
ance to be balanced out is reasonably stable, and, since 
the balancing ‘‘ negative” resistance itself contains 
elements of variability, the reaction should not be pushed 
so far that the variability of the ‘‘ negative ’’ resistance 
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will make itself felt either in producing a background of 
unwanted noises or in actually throwing the system into 
a state of oscillation. For these reasons it is seen that 
low resistance is desirable before applying reaction in 
order that the small residual resistance left after apply- 
ing reaction shall be of as high a quality as possible. 
High-loss coils and condensers, when associated with 
reaction, will produce low resistances, having, so tc 
speak, loose contacts, while low-loss coils and con- 
densers will produce low resistances with good contacts. 
If we desire to make use of reaction to produce low resist- 
ances of equal quality, then the magnitude of these resist- 
ances will be directly proportional to the original 
unbalanced resistance. Thus low-loss components are 
desirable even when we make full use of reaction. 

We now turn to the use of 
low-loss components in the 
tuned anode circuit. Mr. 
Mallett points out that the 
large load introduced by the 
resistance of the valve may 
be dealt with by the use of a 
tapped inductance. The 
arrangement is then‘as shown 
in Fig. 2, and the detect- 
ing or amplifying circuit is brought to the condenser 
terminals. But when this system is examined it is seen 
that it is virtually an intervalve transformer with grid 
coupling as the tapped portion of the inductance consti- 
tutes an auto transformer. 

The theory of the intervalve transformer is therefore 
immediately applicable. From this theory it is easy to 
show that when the optimum coupling is used, the com- 
bined amplification produced at resonance by the valve 
and transformer is given by 


Meel ___ 
2w0C y Rr 

in which p is the magnification factor of the valve, R is 
the resistance of the valve, 7 the resistance of the tuned 
circuit, and wC the capacity admittance. 

Further, the ratio of the resonance amplification to the 
amplification given to a non-resonant signal is directly 
proportional to the resistance of the tuned circuit. 


}------—4 
Fig. 2.—Tapped anode circult. 


A Numerical Example. 


In order to form a numerical notion of the gains to be 
expected by diminishing coil and cendenser losses the 
following table has been calculated. The efficiency of 
the tuned circuit is expressed by its power factor, which 
is the sum of the power factors of the coil and the con- 
denser. The valve is assumed to have a resistance of 
20,000 ohms and a magnification factor of 10, while the 
load across the condenser is taken to be o.5 megohm. The 
amplifications are given in the columns headed ‘‘ M ” and 
refer to a resonant wavelength of 377 metres. 
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High-Frequency Resistance.— | The table clearly shows that both from the point of 

‘The columns headed ‘‘ S ”’ are to indicate the selec- view of magnification and of selectivity it is worth 
tivity, and give the ratio of the resonant amplification to attempting to obtain power factors as low as 0.002 if 
the amplification obtained for a signal differing from the components can then be produced at reasonable cost. 


resonance by ro per cent. 
Power Factors of Commercial Coils. 


As regards actual values of power factors, commercial 
coils of this order of inductance range in power factor 


Internal resistance, 20,000 ohms. 


© Valve data Amplification factor, ro. 


Bower . from about 0.02 to 0.004, while a good commercial con- 
Factor of Capacity, 200 p uF. Capacity, 100 zpF. denser has a power factor which is probably less than 
_ Tuned Inductance, 200 pH. Inductance, 400 yH. 0.001 at the above settings. - 

Circuit. | With a slightly increased cost, coils of 200 pH may be 
es u s&s | Mm gs Gesigned of diameter approximately 4in. and length 2in. 
0.050 4.2 1.9 6.8 1.9 for which the power factor should not exceed 0.002. 

0.020 7.5 4.5 10.2 4.2 Incidentally, the table clearly shows that reductio 

Nah 10.2 8.3 13.4 T.d of condenser value increases magnification, but reduces 

rte “te ree pe He selectivity, so that the author’s statement that large 

0.000 25.0 50.0 25.0 — 25.0 condensers are best would seem to require further 

; examination 
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components. 
A progressive increase in size characterises the new types of intervalve transformer ` i i i i 
which ve recently made their appearance on the British market. Pursuing this line of E. A. Ae ees Lighting von 
development to its Íogical conclusion, Messrs. Ferranti, Limited, have recently tested a Aston Road, irmingham). Price lis 
receiver in which the L.F. valves are coupled with two of their 150 kVA power trans- all classes of wireless apparatus and ac- 
formers. It is stated that nearly perfect results were obtained cessories. (Trade only.) 
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Events of the Week in Brief Review. 


WISDOM FROM THE BENCH. 

‘“ A wireless licence for 10s. a year is 
the world’s best value.”—The Willesden 
Magistrate. 

0000 


PROBLEM: FIND THE PLAN. 

Portugal is said to be desirous of model- 
ling her broadcast system on the United 
States plan. 

0000 
SWEDISH RIVAL FOR 5XX? 

The Swedish Government is reported to 
have decided on the erection of a 30-kilo- 
watt broadcasting station at Motala, in 
Central Sweden. 

ooo00 
AMBIGUOUS ? 
. A certain make of telephone ear-pad is 
being marketed with the recommendation 
that it ‘‘rests softly on the side of the 
on account of its vacuous nature.” 
ooo0 
DR. ECCLES AND THE I.E.E. 


Prof. W. H. Eccles, D.Sc., F.R.S., has 
been nominated by the Council of the 
Institution of Electrical Engineers for the 
Presidential vacancy which will occur on 
September 30th next. 

oo0oo0o0 
ALTERATIONS AT OTTAWA. 

In forwarding the advance list of broad- 
cast programmes from June łst to 15th, 
the Canadian National Railways state 
that CNRO, the Ottawa station, will be 
out of commission on June 16th, 19th, 
26th and 30th to permit of alterations to 
tħe transmitting equipment. 

oooc 
FIELD DAYS AGAIN. 

The Ipswich and District Radio Society 
are holding their first field day during the 
summer season on June 13th at Flatford. 
The party meets at Flatford Bridge at 
5 p-m., and members and friends are 
invited to bring sets (portable models if 
Fores) for experiments in radio recep- 
ion. 

oo0oo0o 
WIRELESS ON HOLIDAY. 

Holiday-makers who contemplate taking 
their wireless sets to the seaside need 
have no legal scruples in the matter, in 
the light of a recent official announce- 
ment. ` The Post Office authorities offer 
no objection to an occasional change of 

is to be 


address, but “if the ear 
used more or less regularly at the second 
2 


address or a permanent aerial erected 
there, it ‘will be necessary to obtain a 
separate licence for that address.” 

° 


WIRELESS AIDS COPPER INDUSTRY. 

The American radio industry is stated 
to have more than doubled its consump- 
tion of copper during the last two years, 
and is now using approximately 10,000,000 
pounds a year. 

0000 
500 KW. FOR WGY? 

The idea that 50 kilowatts is insufficient 
for any broadcasting station presuming to 
use the word ‘‘ super-power ” has led the 
General Electric Co. of Almerica to con- 
sider the possibility of giving the famous 
WGY station at Schenectady a power of 
500 kilowatts. 

Reviewing the proposal, the chief engi- 
neer remarked : “ The station would then 
be more nearly equal to its duty of sup- 

lying a signal level well above the noise 
evel, over a reasonable range of approxi- 
mately 250 miles.” 
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DR. FLEMING’S RESIGNATION. 
Prof. J. A. Fleming, F.R.8., is resign- 
ing from the Chair of Electrical Engineer- 
ing at University College, London, on 
July 31st next. 


oo0oo0o0 
GADGETITIS. 

‘“ Beware of useless gadgets,” writes 
the wireless correspondent of a Northern 
paper. This is sound advice, provided 
his readers know what to include under 


that cate Several of them are 
reported to have included the wireless 
hence. 
aooo 
WIRELESS TELEPHONY TO THE 
CONGO. i 


A Belgian experimenter, M. Robert 
Goldschmidt, of Malines, announces that 
he has established direct telephony com- 
munication with the Congo on short waves, 
his voice being heard distinctly at Stanley- 
ville, about 4,155 miles away. He has 
offered to establish a wireless department 
for the use of the Colonial Minister. 


A PHOTOELECTRIC CELL MICROPHONE. This ia not a scene in a broadrat ing 
studio. The photograph, which was taken in tbe recording room of a New Yor 


gramophone company, shows how searly 
standa 


rd broadcasting practice. The microp 


b 
fone. smbedying a photoelectric cell, is 


showa more cieariy on the next page. 
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NEW YORK RADIO SHOW. 

Mr. Herbert Hoover, the U.S. Secre- 
tary of Commerce, has consented to open 
America’s Radio Show at the Grand Cen- 
tral Palace, New York, on September 
ee The exhibition will close on the 
7th. 


ooo 


AN ALL-WELSH STATION? 

A plea for the establishment by the 
B.B.C. of an all-Welsh broadcasting sta- 
tion has been put forward by the National 
Union of Welsh Societies. Failing agree- 
ment to such a proposal, the Union asks 
for a bigger Welsh programme from 
existing stations. 

Ooo00 


CHOOSING THE RIGHT VALVE. 

Advice on the application of various 
types of valve to different receiving cir- 
cuits will be given by a representative of 
the General Electric Co. at the next 
monthly meeting of the Kensington Radio 
Society, to be held on June 10th at 8.30 
p-m., at 2, Penywern Road, Earl’s Court. 
S.W. 

00052 
MELBA’S FIRST BROADCAST. 

In “ Broadcast Brevities,’’ appearing in 
The Wireless World of May 26th, men- 
tion was made of Dame Melba’s first 
broadcast, and it was stated that this took 
place at Writtle. The Marconi Company 
asks us to say that Dame Melba has never 
broadcast from Writtle, her first use of 
broadcasting being at the Marconi Works, 
Chelmsford, in 1920, under the technical 
direction of Captain Round and Mr. 
W. T. Ditcham. 


EGYPT'S NEW BROADCASTING 
STATION. Regular concerts are now 


being t#foadcast in Cairo by the local 

radio society. The new station, with its 

imposing masts, is seen in the photo- 
graph. 
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RECORDING WITH A PHOTO-ELECTRIC CELL. Two views of the new sh gg) 


microphone which is proving successful for gramophone recordi 


in America 


beam of light is reflected on to a photo—electric cell from a tiny mirror, mounted on 
a conical aluminium diaphragm. 


BOMBAY CLUB HEARD IN USS. 
The Bombay Presidency Radio Club 
has received a report that signals from its 
station, 2FV, have been heard by Mr. 
M. F. Hoff, of Illinois, who was using a 
seventeen-valve super-heterodyne set em- 
bodying seven tuned H.F. stages. 2FV 

was using a power of only 100 watts. 


oo0oo0oo0 
THE BYRD ARCTIC EXPEDITION. 
The s.s. Chantier, KEGK, the 


depot ship of the Byrd Arctic Expedi- 
tion, worked several British stations 
whilst at Spitzbergen, including the 
experimental station of Mr. A. J 


_ Stevens, 5LS, also 5NJ, 6RM, 5SI, 6FA, 


5BY, 2CC, 6IV, 2XY, and 6TD. It is 
interesting to note that Eastern U.S. 
signals were only audible from 0200 to 
0400 G.M.T. Details of the wireless 
equipment of the Chantier are to be 
found elsewhere in this issue. 


oo0ooao 


THE POLICEMAN AT THE DOOR. 

‘“ Radio-Toulouse ” is entering into the 
lives of its listeners in a novel manner. 
To augment the station funds the local 
police have prepared subscription lists, 
and a collection is made from door to 
door by members of the Force. 

Votes of subsidy to the station have 
already been made by five south-western 
departments of France, viz., La Haute- 
Garonne, L’Aude Le Gers, Les Basses- 
Pyrenées and Le Tarn et Garonne. The 
Department of L’Aveyron has also ex- 
pressed appreciation of the programmes, 
and is granting support. 

oooo 

NO ADDRESS. 

Mr. A. Drew, of Hammersmith, W.6, 
who wrote recently to Messrs. Darimont 
Electric Batteries, Ltd., is requested to 
send his address in order that the firm 
may comply with his requirements. 


SHORT-WAVE BROADCASTING 
TRIUMPHS. 

The claim put forward by the engineers 
at the 2XAF short-wave broadcasting 
station at Schenectady that their station 
has a ‘‘ world-girdling ” range must not 
be dismissed as merely a piece of Ameri- 
can exaggeration. A report dealing with 
these 32.79 metre transmissions during the 

ast three months indicates that 2XAF 
as been making itself heard very widely. 

On April 3rd a programme broadcast 
by 2XAF was relayed by JB, the 
Johannesburg broadcasting station. The 
same programme was picked up in its 
entirety by E. C. Cox, an Australian ama- 
teur at Elsternwick, Victoria. A week 
later JB rebroadcast a further transmis- 
sion from 2XAF. . 

The B.B.C. assisted in the good work 
on April 12th, when 2XAF’s transmission 
was successfully broadcast from 2L0, and 
subsequent reports showed that the same 
pens was heard by listeners at 

erth, Australia, 11,495 miles from 
Schenectady. The Arctic regions took up 
the refrain on May 3rd, when 2XAF wa: 
heard by the crew of the Chantier, the 
base ship attached to the Byrd Polar ex 
pedition. Then came a report of recep 
tion by the American explorer, Frank 
Gow Smith, sailing in Brazilian waters. 

The aerial at 2X AF consists of fifty fee! 
of wire suspended from the cross arm 0! 
a wooden pole seventy feet high. The 
station at present transmits WGY's prè 
grammes on Tuesday and Saturday evel 
ings (Eastern Standard Time). 
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ADDRESS, PLEASE. 

We should be glad if Mr. L. W. Rusk 
ham, whose letter was published in 7M 
Wireless World of April 28th, would 
would kindly forward his address, bis 
sane communication having been mit- 
aid. 
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EXPEDITION _. 


te 


By R. W. H. BLOXAM. 


The utility 


of the short wave for long-distance aircraft communication is exemplified by the 


Pesta working during the recent North Polar flight. Full details of the wireless equipment 
are gtven in this article. 


HROUGH the courtesy of the U.S. Shipping 

Board, the writer was able to pay a visit to the 

s.s. Chantier whilst she was lying in dock in 
London on her return from the Arctic exploration trip. 
The Chantier is a small lake steamer of the cargo-carry- 
ing type with a displacement of some 4,000 tons. She 
is a steel-hulled ship and steam driven, with a single 
screw. 

The ship left New York on April 5th and sailed direct 
for Spitzbergen, but called at Trondjem, Norway, en 
route, in order to pick up supplies and an ice pilot. On 
arrival in Spitzbergen an anchorage was made in King’s 
Bay, which was made the base from which the attempt 
to fly to the North Pole and back was to be made. 

Two aeroplanes were carried, one being an American 
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e i. m sient over the Pole and the short-wave trans- 
r.” P. Hanson, the designer, is on the left. 


Curtiss biplane, and the other a Fokker monoplane fitted 
with three engines. The machines were fitted with ice 
skids in place of the usual wheel landing equipment. 
The Chantier’s operating room is of small dimensions 
and is situated on the main deck on the starboard side. 
The commercial radio apparatus consists of a 1 kW. 
Marconi quenched-gap spark transmitter, operating on 
600, 706, and 800 metres. The 6o00-metre wave is used 
for distress calls, 706 metres being the regular working 
wavelength, whilst the 800-metre wave is used for direc- 
tion finding. It will be noted that this arrangement of 
wavelengths is somewhat different to British practice. 


Short-Wave Equipment. 


It was realised that for long-distance communication 
in the Arctic regions, with 
the moderate power input 
available, it would be neces- 
sary to take advantage of 
the properties of short waves 
in order to maintain reliable 
communication. 

This was especially neces- 
sary in the case of the aero- 
planes, which had to make 
a journey of some 660 miles 
each way from the base to 
the Pole and back. The 
strictest economy of weight 
and space was necessary 
here, the aim being to carry 
some two months’ rations for 
the pilot and observer, and 
as much fuel as possible. 

The short-wave trans- 
mitter on the ship, and also 

that ‘on the aeroplane, was 
designed by Mr. M. P. 
Hanson, of the U.S. Naval 
Laboratories at Bellevue, 
and was built and installed 
with the assistance of the 
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Wireless with the Byrd Arctic Expedition.— 

two’ Operators, Messrs. Grenlie and James. The ship 
transmitter consists of two type U.V.z04a tubes (250 
watts American rating) operating in a self-rectifier cir- 
cuit, which is a modified form of the KF UH transmitter 
used for the South Seas Expedition ship operating under 
that call and which has been heard in England. The 
circuit employs tuned anode and tuned grid coils. 

The entire apparatus is mounted on a wooden frame- 
work, the tubes fitting side by side into the space between 
the copper strip inductances. The complete unit was 
mounted on a wooden partition in the operating room and 
suspended on rubber to absorb the ship’s vibration. 

Two outstanding features of this transmitter are the 
grid and plate circuit chokes and the fixed condensers. 
The H.F. chokes are wound on $in. ebonite rods, and 
consist of four small basket-wound coils about rin. dia- 
meter and }in. thick. Each coil has approximately 100 
turns, and the four sections are connected in series, the 
coils being spaced #in. apart on the rods. The grid 


The commercial 1 kW. Marconi quenched-spark set of the ‘‘ Chantier.” 


leaks are wire wound and each of 10 ohms resistance 
only. The plate circuit blocking condensers consist of a 
bank of twelve Dubilier Micadons connected in series- 
parallel, each condenser being 0.00025 mfds. capacity. 
Each of the grid condensers consists of a similar bank 
of three condensers in series. 

The ship’s generator supplies D.C. at 120 volts, which 
drives a motor generator delivering A.C. at 220 volts 
500 cycles. The latter supply is fed to a transformer 
which delivers 1,500 watts at 3,000 volts 500 cycles, this 
being fed direct to the anodes. A 12-volt 10-amp. Esco 
motor generator supplies the filament current. Keying is 


accomplished in the centre tap of the transformer. The 
same motor generator supplies the commercial spark 


transmitter. 
A 24 
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Aerial System. 

The set was designed to work on any wavelength 
between 8 and 100 metres. The actual wavelengths used 
were 8, 12, 13, 20, and 36 metres. Since perpetual day- 
light is experienced in the Polar regions at this time of 
year, it was thought that 20 metres would prove the most 
satisfactory wavelength. When tried, however, this wave- 
length was found to be useless, either for sending or 
receiving, the only stations heard being FW, WLL, and 
KEL. 

The wavelength used for most of the short-wave work 
was 36 metres, and many readers will have heard the 
distinctive I.C.W. note of KEGK, which was very 
loudly received in England when the ship was at Spitz- 
bergen, a distance of well over 2,000 miles from London. 

The aerial consisted of a 3oft. ‘vertical 4-wire cage 
lead-in with a 45ft. 4-wire fan-shaped top. This aerial 
was used for both the long- and short-wave transmitters, 
working at an harmonic in the case of the latter, with an 
aerial current of 2$ amps. on 36 metres. Earth con- 
nection was made to the hull 
of the ship, and used for 
both transmission and recep- 

tion. The whole of the an- 
tenna system was insulated 
by means of r2in. Pyrex 
glass aerial insulators and 
‘© stand-off ’’ insulators. 
Contrary to expectations, no 
trouble was- experienced 
through ice on the insulators. 
The receiver comprised a 
Grebe type CR 18 detector 
and tuner with a range of 
10 to 200 metres, and was 
used in conjunction with the 
audio-frequency amplifier. 

Owing to bad interference 

from power lines in the oper- 
ating room, the short-wave 
receiver had to be housed on 
thé after poop deck, under 
temporary cover, and keying 
ofthe transmitter was also 
accomplished from this point 
by means of a relay con- 
structed by the operators 
whilst at sea from an 
alarm bell. 


Aeroplane Transmitter. 


This transmitter was exceedingly compact and weigheo 
only some 7 lb., complete with valve and inductances. 
It may be seen at the left in the illustration on the pre- 
vious page, and consisted of a single Western Electric 
tube type 211D in a special crystal-controlled circuit. 
operating on 41, 44, or 61 metres, the crystals being 
ground to the fundamental wavelength. The power was 
supplied by an air-driven generator at 400 volts, the 
power output obtained being 16 watts. The aerial con- 
sisted of a single wire 6oft. long, while ground was made 
to the metalwork of the machine, all of which was 
bonded together. This set operated under the call 
sign KNN. 
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BROADCASTING THE LOUGHBOROUGH 
CARILLON. 


By L. B. POWELL. 


business even when the number of bells is small. 
It becomes much more difficult when it is a carillon 
that is to be broadcast, because there are many more bells, 


Re the music of bells is a difficult 


covering a much wider and more varied range of musical > 


tones. When, therefore, the engineers of the Birmingham 
station installed the microphone and amplifier in the 
Memorial Carillon Tower at Loughborough, in Leicester- 


shire, which contains the largest and most beautifully — 


toned collection of bells in the country—forty-seven in all 
—they were faced with problems which made their task 
extremely difficult. 

It should perhaps be explained that the arrangement 
of the bells in a carillon 
differs considerably from the 
method commonly known in 
England, where change- 
ringing and chiming have 
prevailed for hundreds of 
years. In a carillon, the art 
of which is but little known 
in England, the bells remain 
Stationary in their frames 
and are struck by hammers 
which are operated by big 
wooden keys in a clavier, . 
like an enlarged organ key- 
board. The smallest bell is 
no bigger than an average- 
sized flower-pot ; the largest 
weighs four or five tons. 
The carillonneur plays by 
striking the keys with the- 
underpart of his half-closed 
hand, which is protected by 
a thick glove. Although the 
playing demands consider- 
able dexterity, he can execute 
brilliant crescendoes, and 
arpeggio or harp-like chords, 
delicate diminuendoes, and 
subtle variations of light and 
shade. 

To receive this music 
without loss of balance and 
without the ‘‘ blasting ’ 
which would be caused by the microphone picking 
up the vibrations of the tower was the problem 
which faced the 5IT engineers, and it resolved 
itself largely into a question as to where the micro- 
phone should be placed. After a good deal of 
trial-and-error work, occupying several hours, the best 
position was found by suspending the microphone from 
one of the rungs in a ladder in the open gallery near the 
top of the tower. Here it was directly above the bell 
chamber, and the deep-toned resonance of the large bells 
and the sil, ery notes of the small ones all came through 


land line. 


_well. 


The Memorial Carillon at Loughborough, which has been con- 
nected to the Birmingham broadcasting station by permanent 


The forty-seven bells constitute the largest and most 
beautifully toned collection in this vegeta © Listeners heard a 
carillon recital from Loughborough on Sun 


But it was necessary to exercise careful, almost 
minute, control over both tone and volume. A rough-and- 
ready method of volume control was offered by the lead- 
covered trap-doors in various parts of the tower, some of 
which can be fully opened, others partly opened or shut, 
according as the nature of the recital varies. 

In the amplifier, which is installed in the chamber 
below that containing the clavier, the microphore being 
connected by cables running down the outside of the 
tower, fine degrees of tone and volume control are obtain- 
able. This instrument is a five-valve resistance-coupled 
one, similar to that described by Capt. H. J. Round in 
The Wireless World of November roth, 1924. Filter 
circuits, shielded in copper 

cases and controlled by 

jacks, enable the operator to 
compensate for any tone- 
lowering effect which the 
line may have, or to reduce 
the ratio of high tones to 
low tones or vice versa when 
necessary. © These controls 
are of vital importance in 
the transmission of carillon 
music, because each bell is 
rich. in harmonics and over- 
tones and there -is nearly 
always a ‘tendency . for_ the 
deep booming notes of the 
large bells to submerge’ the 
delicate tones of the: small 
bells. The final control in 
the Loughborough transmis- 
sions is in the studio at SIT, 
` where, ` generally, the music- 
al director - listens- across 
' the line and gives instruc- 
tions to the operator at the 
. tower. The : Loughborough 
-Tower is now permanently 
connected by land line to 
the Birmingham broad- 
casting station. 

Many listeners who heard 
the last recital from Lough- 
borough, given on Sunday 

evening, May 30th, were reminded of the B.B.C.’s 
successful re-transmission of the Bruges carillon more 
than a year ago. On that occasion the carillon music 
was conveyed from Bruges to Brussels by land line; it 
was then broadcast from the Brussels station, picked up 
by the B.B.C.’s special receiver in Kent, relayed to 
London, and broadcast through all stations. 

Built on the Flemish model, the Loughborough carillon 
has much in common with its famous prototype, and it 
seems probable that the mellowing effects of time will 
serve to increase the richness and delicacy of its tones. 
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A NEW HIGH-FREQUENCY AMPLIFIER. 


Balancing Out Inter=electrode Capacities in Four=electrode Valves. 
By DR. H. KRONCKE. 


HE following is a short description of a new appli- 
cation of the four-electrode valve, which was 
recently employed for the first time by Professor 

Dr. Wigge at Köthen. The circuit is to a certain extent 
a modification of the Ultra-audion circuit (Fig. 1). 
high-frequency oscillations to be amplified are taken to 
the interior grid and to the anode, whilst the exterior 
grid receives the amplified oscillations, as is shown in 
Fig. 2. 

The purpose of this circuit is to compensate the internal 
and external harmful capacities of the valve, so that 
efficient high-frequency amplification is possible, even on 
very short waves, without giving rise to self-oscillation. 
' The said internal and external harmful capacities of 
the valve are shown in Fig. 3 by C,, Ca, C,, and C,. 


GRID 
CIRCUIT 


Fig. 1.—The VUltra-audion 
circuit, from which the new 


pot. 2.—B8howing how the in- 
amplifier has been developed. 


is applied to the plate and 
gre of the four- 
ode valve. 


There are not, of course, condensers placed at the points 
here indicated, and the illustration will only represent 
schematically these harmful capacities. Dr. Wigge sets 
himself the task of arranging the circuit in such a way 


ner 


ethat pomts A and B are always at the same potential 


(apart from the positive anode potential of the high- 
tension battery), so that no oscillatory excitation can take 
place. 


- 


A Capacity Bridge. 


The conditions will be better understood if the capaci- 
ties C, to C, are represented in a somewhat more com- 
prehensive manner, as has been done in Fig. 4. Here 
the grid circuit is also shown, whilst the valves and all 
other parts are omitted. From Fig. 4, which represents 


Fig. 3.—Inter-electrode capaci- 
ties in the four -electrode uit for the capacities 
shown in Fig. 3. 


Fig. 4.—Equivalent electrical 
circ f 


valve. 


an ordinary bridge connection, one will at once recognise 
that the points A and B, even in the case of any desired 
oscillatory excitation of the circuit L C, are constantly 
at the same relative potential, if the capacities are 
related by the following equation : —!= —3, 
C: C 
A 26 


The . 


Now, it is not possible, of course, to vary the internal 
capacities of a valve or to adjust the external capacities 
of C, and C, at will. The condition C, : C, =C,: C. 
however, contains no statement as to the magnitude of 
the different condensers, and it is at once possible, for 
example, to connect two condensers C, and C, in parallel 
with the internal capacities C, and C,, and to arrange 
the condensers in such a way that the condition 


CEG G 
C+C; Ci l 
that the ratio of the two condensers C, and C, be suit- 
ably chosen in order that the points A and B may be 
maintained continuously at the same potential and oscil- 


lation rendered thereby impossible. 
Balancing the Circuit. 


Practical tests have demonstrated the correctness of 
this consideration. Dr. Wigge, in his circuit, uses, as 
condenser C,, any fixed condenser of about 100 cm. capa- 


now applies. It is sufficient, therefore, 


city, and the condenser C, is a rotatable condenser of 


s oe 
25 
z < 
o> 
e 
Fig. 5.—Complete circuit of the four-electrode H.F. amplifying 
2 valve and ite associated coupling circuits. 


the same magnitude. The interior capacities of the 
valves C, and C, play practically no part in relation to 
these two condensers. One has therefore only to adjust 
the condenser C, in such a way that the ratio of C, to 
C, is as C,:C,, from which it will be recognised that 
no self-excitation takes place, whatever be the wave 
length of the oscillations received. The precise tuning 
of the condenser C, is, however, somewhat difficult. For 
this reason, Dr. Wigge only tunes the condenser C, 
coarsely at first, and then carries out the fine adjustment 
with a compensating condenser. 
For the coupling between two stages of amplification, 
high-frequency transformers with a high ratio of trans 
formation are used. According to verbal information, Dr. 
Wigge has succeeded in carrying out effective high-fre- 
quency amplification with transformer coupling, even 0 
wavelengths as short as 26 metres. It should, however. be 
pointed out that the amplification efficiency of the valve 
is not so large in the new circuit as in the former circuits 
using valves with one or two grids. On the contrary, 
however, there exists no difficulty in principle in the cor- 
struction of a correspondingly larger number of stage 
of amplification, since all oscillation excitation is, 0 
fact, rendered impossible, and when the compensation o 
the capacities in the amplifier itself has once bee 
effected it is unnecessary to alter anything further. 
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What Moscow Thinks of Daventry. 


A Moscow listener who listens to 
Daventry every night tells Savoy Hill in 
an interesting letter that the British high- 
power station has the best modulation 
and the clearest tone among all the 
stations that he has heard. Even when 
the Moscow Central station is working on 
1,450 metres, he receives 5XX from-9.30 


to 10 p.m., and again from 10.30 p.m. 


until the hour of closing down. 
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Five Stations. 


This correspondent adds that five 
broadcasting stations in Moscow give 
regular transmissions. Moscow Central, 
with a power of 12 KW., has its 
Children’s Corner, Esperanto reports, 
frequent lessons in English and concerts. 
as well as operatic relays from the 
Moscow Grand Theatre. The Sokolniki 
station, known under the name of Popov, 
the oldest Russian broadcasting station, 
works on 6 kW., and includes experi- 
mental transmissions in its programmes. 
The radio station of the Moscow 
Council of Trade Unions is a 500-watt 
station which gives concerts, operas, lec- 
tures, reports, etc. The other two are 
the station of the Radio Broadcasting 
Joint Stock Company (2.5 kW.) and the 
station of the Commercial Officers’ Trade 
Union (500 watts), both of which broad- 
cast propaganda. 
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Fewer Licences. 

The announcer at Savoy Hill is still 
occasionally directing the attention of 
listeners, at the request of the Post- 
master General, to the penalties attach- 
ing to failure to take out receiving 
licences. The underlying reason is pro- 
bably that the monthly increase in the 
number of new licences is steadily 
diminishing; for whereas the January 
figures showed an increase of 195,000 over 
those for December, 1925, those for 
February showed an increase of only 


65,500 over January's, while for March > 


the increase had dropped to 59,000, and 
for April to 47,000 over the preceding 


month. 
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Three Million Soon? 

The total number of licences at the 
end of April was 2,012,252 ; but it is 
estimated that the figures for May will 
add some 150,000 to that total, on account 


SAV 
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By Our Special Correspondent. 


of the great accession to the ranks of 
listeners during the general strike. The. 
B.B.C. hopes to reach the three million 
mark by the end of the year; and if the 
official assumption that there are still a 
number of persons who have omitted to 
take out licences is correct, it is probable 
that, with the addition of even & 
moderate number of new listeners, the 
hopes of Savoy Hill will be realised. 


LOUGHBOROUGH CARILLON BROAD- 


CAST. A picturesque view of the Lough- 

borough Memorial Tower containing the 

carillon which listeners heard on Sunday, 

May 30th Further recitals are to be 
given at intervals. 


Summer Programmes. 


The usual seasonal curtailment of the 
B.B.C. talks feature is to come into 
operation during the summer months. 
This has given rise to a mistaken impres- 
sion on the part of many listeners that 
the important educative and informative 
aspects of the feature are to be sacrificed. 
The arrangements now being formulated 
will merely follow the same lines as in 
previous years and will affect the pro- 


grammes in the following ways :— 
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OY HILL TOPICALITIES 


7.10 p.m.—S.B. talks every day—ex- 
cept Wednesday, with the object of 
allowing all stations which dispense with 
7.40 talks to have one local talk weekly. 
The critics will probably continue, with 
a short intermission, and the French 
talks also, though they will be adapted 
to holiday conditions. 

7.40 p.m.—Optional talks throughout 


the week. Spanish talks will be dis- 
continued. 
9.40 p.m.—Talks will be generally 


topical and of short duration. The short 
story series on Monday will be continued 
as a regular programme feature. 


Special Bulletins. 

As regards the extra bulletins which 
have been given at 6.40 p.m., the various 
societies and other bodies concerned will 
probably discontinue the feature during 
the greater part of the holiday period. 


The 6.30 p.m. Tuesday broadcasts to 

Europe will be discontinued. | 
0000. 

Topical Talks. 


The editorial reviews will be con- 
tinued ; but in view of their wide scope 
they will be moved about in the pro- - 
gramme, being sometimes given before 
the second general news bulletin and at 
other times after it, or in some other 
part of the programme, according to the 
relative importance of the subject. 
They will not necessarily be called 
“« editorials ’’ or ‘‘ reviews, as the ten- 
dency now is to give them a topical title. 
It is also proposed during the holiday 
period to try some new experiments, such 
as the reading of serial stories by popular 
authors, running over several evenings. 

o000 


Miss Ruby Helder. 

An interesting sidelight on the extent 
to which the older stars of broadcasting 
retain their bold on the public esteem is 
provided in the case of Miss Ruby Helder, 
the lady tenor. This talented singer has 
been the subject of a large proportion of 
appreciative comment received recently at 
Savoy Hill, and the suggestion is put for- 
ward that she might sometimes make her 
own announcements. As listeners may 
have assumed, Miss Helder’s speakin 
voice does not betray her sex. She sa: 
aome time ago that in speaking to a 
stranger on the telephone she is invariably 
addressed as “ sir,’ and sometimes has 


diffculty in convincing the distant sub- 


scriber that she is really Miss pre 
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Gun Broadcasts. ° 


By the way, if gunfire is a technical 
possibility, it- would probably interest 
listeners if a microphone were installed 
at places where guu salutes are fired on 
various occasions. In London, for in- 
stance, such salutes are fired by a battery 
of artillery posted in Hyde Park, and 
occasionally also at the Tower of Lon- 
don. Suitable military music could be 
superimposed on the gun transmissions. 
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“Remnant Acre.” 

A one-act play entitled 
Acre,” by Dion Titheradge, is to be 
broadcast on June 24. It is the story of 
a bargain driven by a clever woman who 
taught a grasping poer that the price 
and the value of a thing may differ con- 
siderably. The characters will be played 


hy Henry Oscar, Michael Hogan, and 


Phyllis Panting. 
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Shakespeare’s Heroines. 

The ‘‘Shakespeare’s Heroines ’’ series 
are, on the whole, proving an entertain- 
ing addition to the Sunday afternoon pro- 
grammes, owing, no doubt, to the fact 
that the chief róle has been played in 
succeeding weeks by such well-known 
actresses as Miss Edith Evans, Mrs. 
Patrick Campbell, Miss Gwen Ffrangcon- 
Davies, and Miss Cathleen Nesbitt. To 
this list will be added Miss Laura Cowie, 
who will take the part of Viola in the 
excerpts from “ Twelfth Night,” which 
are to be broadcast on June 13th. 
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Period or Modern Music P 

But a good deal depends on the provi- 
sion of suitable music for this series. It 
is suggested that it would be far better 
to play the music of the Shakespearean 


` period rather than the music specially 


` 


written for the plays by modern com- 
posers. The latter is designed for large 
orchestras, and therefore sounds inartistic 
when played by the small combination 
which, it is understood, is usually em- 
ployed for these studio features. The 
officials at 2LO will, it is hoped, adopt 
this idea shortly. 
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The Popularity of Recitals. 


The pianoforte recitals at 7.25 each 
evening have been so widely appreciated 
that the feature may soon be developed 
so as to include also song, violin and 
‘cello recitals. These recitals will incor- 
porate mainly classical) music, as here- 
tofore. 
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Somewhat Mired. 


An amusing medley will be broadcast 
on June 22nd, when a novel attempt is 
to be made to mix humour and pathos. 
Two plays will be performed in succes- 
sion in the studio, one of them being 
drama and the other comedy. Then the 
two plays will be acted together as one. 
The dialogue will be found as ingenious 


. as the idea, 
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FUTURE FEATURES. 


i Sunday, June 13th. 


Lonpon.—Shakespeare's Heroines, 
No. 7. “Twelfth Night.” 
Viola—Laura Cowie. 

Mancuesrer.—Chester Cathedral, 

: Bells and Evensong. 

Nawcastie.—Orchestral Concert. 

Monday, June 14th. 

Lonpon.—Chamber Concert relayed 
from New Chenil Galleries. 

BinMINGHAM.—Scenes from Famous 
Comedies. 

BournemMovurH.—Irish 
Melodies. 

Betrast.—Musical Comedy. 


Tuesday, June 15th. 


Lonpon.—‘‘ The Way of an Eagle.” 
Giascow.—Grieg Programme. 
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Songs and 


Thursday, June 17th. ; 
Lonpon.—Variety Programme. Un- 
announced Orchestral Pro- 
gramme. 
BinMINGHAM. — Excerpts from 


Lighter Operas. 
BouRNEMOUTH.—Song Cycles and 
Orchestral Features. 
Beirast.—Gounod Anniversary. 
Carnpirr.—The Merrymakers’ Con- : 
cert Party. 
Mancussrer.—Special Programme 
by the Piccadilly Picture 
Theatre Orchestra. 


Friday, June 18th. 


Lonpon.—Albert Sandler and the 
Grand Hotel, Eastbourne, Or- 
chestra. 

Grascow.—‘‘ Remnant Acre.” 

Larps-Braprorp.—Waterloo (18th 
June, 1815)—Drums and Bugles 
of the 7th Bn. West Yorkshire 
Regiment. 

Mancuesrer.—Polish and French 
Composers. 


Saturday, June 19th. 


Lonpon.—Popular Orchestral Pro- 
gramme. 

ABERDEEN.—Scottish Programme. 

Carnpirr.—‘‘ A Cornish Pasty.” 

Grascow.—Popular Variety. 

Mancuester. — The Shaw Prize 
Brass Band. 

NewcastLe.—The ‘‘ Merries’’ Con- 
cert Party. 
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Broadcast Humour. 


Although the few, the precious few, 
regular broadcast humorists still get a 
modest number of bouquets thrown to 
them, the enquiries as to when entirely 
new funny artists are to appear before 
the microphone outnumber the apprecia- 
tions of the older ‘‘ stars.” The B.B.C. 
would like to get more artists of the 
John Henry and Vivian Foster type; but 
such artists are not as plentiful as 
blackberries in autumn, The broadcast 
humorist who appears unsupported is at 
@ great disadvantage when compared 
with the musical troupe or concert party, 
whose turn succeeds partly on the 
strength of the music, 
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Obstacles. 
The individual broadcasting artist's 


- disability hes not altogether im the fact 


that the audience cannot see his 
trousers, his red nose, or the jaunty little 
hat cocked on one side of his head. The 
belief is growing that the absence af 
rapport forms a serious barrier to success 
in broadcast humour. There is the addi- 
tional fact that laughter is contagious. 
It spreads through an audience like 
quicksilver and a large proportion ef 

ple catch it, as they would: catch in- 
ection, from their neighbours. 


0000 


That Unseen Audience. 


The broadcast humorist, therefore, can- 
not localise his puns; nor can he tell what 
jokes ‘‘catch on”° with his unseen 
audience. Thus the fact that a funny 
man is a success on the music-hall stage 
cannot influence Savoy Hill in paying 
him a high fee for broadcasting. 
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£20 a Minute. 

This leads to some comment on a recent 
case where, because he was not inclined 
to accept the fee offered and regarded 
by the B.B.C. as adequate for his ser- 
vices, an artist’s grievances were given 
publicity in the Press. If a music-hail 
paid this particular artist at the rate 
offered by the B.B.C., he would be re- 
ceiving between £270 and £300 a week— 
a far higher figure, in fact, than he has 
actually been paid: 

0000 
Difficulties of Comparison. 

If it is suggested that by broad- 
casting he would be reaching a 
probable audience of two million lis- 
teners in one transmission, as against 
an audience of not more than 20,000 at 
any music-hall in a dozen turns spread 
over a week, it may be pointed out that 
it would cost the B.B.C., in operating 
expenses alone, at least £20 a minute for 
a simultaneous broadcast from all 
stations, and that the artist could not be 
used more frequently than once in about 
two months. Thus the difficulty of com- 
parison is immense. Savoy Hill must 
not be influenced by any outside standard 
of values; for obviously an artist may 
be worth more, or even less, to broad- 
casting than to any other medium. 


ooo0oo 


The Aldershot Tattoo. 


The Aldershot Command Searchlight 
Tattoo, as already announced in these 
columns, will be relayed from Aldershot 
on Tuesday next, June 15th. The pro- 
gramme will include the entry of massed 
bands; the First Post and bugle marches 
with band accompaniment; the massed 
drum and fife bands; and a Musical 
Drive by the First Brigade of the Royal 
Horse Artillery and massed trampeters. 
An interlude of dance music wil) be given 
at 10.35 p.m.,. and at 11.22 p.m. the 
Aldershot Tattoo will be continued, 
closing the programme with the Last Post 
and The King. 
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HE development of phototelegraphy has made a 

great step forward during the past year. ‘Tests 

carried out recently between Konigswusterhausen 
and the receiving station of the Radio Austria A.G. 
(Marconi Concern) at Vienna gave a fresh insight into 
the future of phototelegraphy. Several German inven- 
tions used in the new phototelegraphic apparatus of the 
Telefunken Wireless Co. have removed the last difficulties 
in transmission of pictures by radio, and are about to 
revolutionise commercial high-speed telegraphy. 

The wireless telegraph systems in use at present in the 
great commercial transmitting stations allow a maximum 
speed of about 150 words per minute under best atmo- 
spheric conditions, and of about roo to 130 words per 
minute under normal conditions. The Telefunken- 
Karolus system for photo-transmission allows a speed of 
at least 200 words per minute—correctly an area of 
r00 sq. cm. per minute, which contains about 200 words 
—and successful tests have already been carried out in 
which such telegrams have been sent in thirty and twenty 
seconds! ‘The speed is merely a question of the wave- 
length used for radio transmission, and with the use of 
short waves a few seconds will suffice for the same number 
of words. Moreover, this system is largely independent 
of atmospheric conditions. With the usual systems of 
high-speed telegraphy with Morse code, bad atmospherics 
result often in partially or completely unreadable tele- 
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The System Developed by the Telefunken 
Company and Dr. Karolus, of Leipzig. 
By PAUL J. GORDON FISCHEL. 
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the transmitter showing the connections of the 
ectric cell. i 
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Photograph and 
specimen of the 
handwriting of 
the famous wire- 


less en É ineer ; 
Count Arco ~ 
transmitted by o ie FEROS EE 7 


wireless from 
Königs wuster- 
hausen to Vienna 
with the Tele- 
funken — Karolus 
apparatus. 
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grams. With the system described hereafter, atmo- 
spherics only cause small lines and dots on the photo- 
radiogram, not injuring in the least the legibility of the 
handwriting or typewriting, and not even disturbing the 
quality of received photos. Only high-quality reproduc- 
tions need good radio weather. 

As the principles of the new inventions used here give 
practically no limit in speed, the development of tele- 
vision and of the radio-cinema has gone hand in hand 
with the perfection of phototelegraphy. Promising 

results have already been obtained in 
the laboratories of Dr. Karolus at 

Leipzig, and in a few years the prob- 

lem of television will be solved. 

Meanwhile, the new apparatus will be 

used for international wireless com- 

munication. 

The different systems of photo- 
telegraphy have reached a high grade 
of perfection, but there are two main 
features of the Telefunken-Karolus 
system, which make it superior to 
others: (1) The possibility to trans- 
mit directly the original telegrams 
(such as manuscript, photographs, 
etc.) without any form of prepara- 
tion, and (2) the high speed of trans- 
mission and reception with perfect 
quality. „The former is made pos- 
sible by the new ring-shaped photo- 
electric cell, constructed by Dr. 
Schröter, of the Telefunken Co., the 
latter by the famous ‘‘ Karolus-cell,”’ 
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High-Speed Phototelegraphy.— 


which makes use of the so-called ‘‘ Kerr effect,” well 
known to physicists, which works entirely free from 
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Fig. 2.—Simplified circuit diagram of the receiver. 


mechanical inertia, thus forming a perfect light-relay. 

The original telegram is mounted on a cylinder which 
is rotated and at the same time pushed forward in an 
axial direction by an electric motor. The rays of light 
of an electric arc are concentrated by a system of lenses 
towards the cylinder, thus forming a spot of light on 


Fig. 3.—The ring-shaped photoelectric cell, designed by 
Dr. Schroter, of the Telefunken Company. 


the telegram. As the cylinder moves, the light-spot 
traverses the surface of the telegram in a thread-like line 
of light. At the above-mentioned tests this spot of light 
covered the area of „y square millimetre, giving a 
thread width of 4% mm. Between the source of light 


_and the rotating cylinder, close to the latter, the ‘‘ optical 


microphone ’’ — Dr. 
Schroter’s photo- 
electric cell—is ar- 
ranged. It consists 
~ of a ring-shaped 
' glass tube, covered 
on half of its inner 
surface with potas- 
sium —an element 
which emits elec- 
trons when exposed 
to light—and of a 
grid of fine wires 
(also forming a 
ring) suspended in 
its centre, the 
anode. A photo- 
graph of the cell is 
seen in Fig. 3. The 
Fig- 4.—Karolus celi with adjustable D.C. circuit con- 


electrodes The central cavity is . o 
filled with nitrobenzene. taining the cathode 
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and anode of this cell is connected to various resistame- 
coupled amplifiers, and finally to the wireless transmtte. 
The ray of light from the electric arc goes through the 
free centre of the tube-ring of the 
photoelectric cell, and is reflected 
more or less on to the potassium 
cathode of the latter by the white or 
black spots exposed on the telegram. 
The reflected ray forms a cone of 
light which is fully used by the mng- 
shaped cathode of the cell. Corte- 
sponding to the reflection of the ry 
of light, current is allowed to pas 
through the photoelectric cell, anc 

i the transmitter is correspondingly 
modulated through the medium of a suitable amplifier. 

On the receiving side a cylinder of the same size and 
rotating at the same speed as the one in the transmitter 
is covered by an unexposed negative film and is enclosed 
in a lightproof box. Again, the ray of an electric ar 
is projected against the cylinder by suitable lenses. Ths 
ray has to pass a sensitive light relay, the Karolus-cell, 
before it exposes the negative film. 

The relay is connected to the wireless receiving x 
through several stages of resistance-coupled amplifa- 
tion. Corresponding to the changes of light and dark 
on the transmitted telegram and to the resulting modula- 
tion of the transmitter’s carrier wave, changes of poter 
tial are generated in the receiver circuits and finally m 
the circuit of the relay, a photograph of which is show 
in Fig. 4. The latter consists of a small cell filled witb 


Fig. 5.—General view of the transmitter. The picture te be 
transmitted is mounted on a revolving drum inside the rect- 
angular light-tight box together with the photoelectric cell 


Fig. 6.—The receiving apparatus. ‘The Karolus cell will be 
identified as the flat rectangular box intercepting the horizostal 
tube in the foreground. 


nitrobenzene and containing two small electrodes whid 
form a condenser. These electrodes or condenser pita 
are connected to the L.F. amplifier circuits of the © 
ceiver. A Nicol prism is arranged in front of the cel: 
to polarise the ray of light before it passes the 1“ 
between the condenser plates. Due to the “he 


O 
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High-Speed Phototelegraphy.— 
effect,’’ the plane of polarisation in the liquid is rotated 


according to the changes of potential applied to the elec- | 


trodes, and the intensity of light leaving the second 
Nicol prism after the Kerr-cell is consequently varied. 
The Nicols are crossed, so that normally no light passes 
through to the film. The controlled ray of light exposes 
point after point of the picture in thread-like lines of 
exactly the same nature as those in the transmitter. 

The Kerr-cell can handle not only applied potentials 
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of extremely high frequency, but also controls an enor- 
mous intensity of light without heating or otherwise going 
out of action. These properties make it specially suit- 
able for experiments with television. 

The synchronous rotation of the two cylinders in the 
transmitter and receiver is obtained with neon lamps 
and toothed wheels in a simple and ingenious 
manner. 

A general view of the transmitting apparatus is shown 
in 1 Fig. s, while Fig. 6 shows the receiver. 
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SOLDERING HINT. 


A useful adjunct to the soldering 
equipment can be made by cutting 
and bending to shape a section of the 
edge of an old tin lid, as shown in 
the diagram. 

The gap so formed alios the 
faces of the iron to lie parallel with 


Soldering tray. 


the bottom of the tin, and it is pos- 
sible to tin a much greater surface. 
The rolled portion of the edge serves 
to tilt the lid and prevent solder 
from running out through the opening 
in the side, and also acts as a rest for 
the iron to prevent it burning the 
bench.—G. A. H. 


0000 
VALVE CONNECTIONS. 


= In Ediswan valves a different 
length of pin was at one time used 
for each of the grid, plate, and fila- 
ment connections to reduce the possi- 


bility of damaging the valve by in- - 


adequately forcing one of the filament 
pins into the plate socket. This idea 


P 


The soldering of connections to valve 
sockets is facilitated by cutting the screws 
to different lengths 
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may be extended to the valve socket 
connections at the back of the panel. 
If these are made of varying length 
the process of soldering wires to the 
end of each screw will be greatly 
facilitated.—F. W. T. 
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BALANCING INDUCTANCES. 


It is often required that two or 
more inductances should be carefully 
matched in order that they may be 
tuned simultaneously by double or 
triple tuning condensers. Although 
this may be very nearly achieved by 
carefntly winding with an equal num- 


Fine adjustment of inductance. 


ber of turns, it does not make allow- 
ance for slight differences in the in- 
ductance of connecting wires, etc. 
If the coil is of the solenoid type 
the last turn may be wound in the 
form of a loop inside the former, the 
final adjustment of inductance being 
made by rotating the loop in order to 


VALVES FOR IDEAS. 


Readers are invited to submit brief : : 
details, with rough sketches, where neces- : 
sary, of devices of experimental interest 
for inelusion in this section. A re- 
ceiving valve will be despatched to every 
reader whose idea is accepted for 

; publication. : 

| Letters should be addressed to the Editor, “Wire : 

: less World and Radio Review," Dorset Hou : 

i Tudor St, London, E.C4, and marked “ ideas ® : 
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vary the coupling with the remaince- 
of the coil.—A. R. T. 
0000 
L.T. CONNECTIONS. 

When the L.T. battery is installec 
in a dark place, say, under the wire 
less table, the attachment ôf the L.T. 
leads where these are provided with 
spade terminals is often troublesome. 

Plug-in connections will solve the 
problem, and a convenient method of 
converting the accumulator terminal: 
is shown in the diagram. A stan- 
dard lead connecting strip is screwed 
to each of the positive and negative 
terminals of the battery, and a socket 
is fitted to the free end of each striņ. 


LT. LEAD 


LEAD 
CONNECTING 
STRIP 


Plug-in L.T. connections. 


As it is essential that a low-resistance 
contact should be obtained at this 
point, particularly if 2-volt valves are 
employed in the receiver, a plug and 
socket giving a large area of contact 
should: be chosen.—R. W. G. 
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CIRCUITS 


im Theory and Practice. 


13.—Receiving Valves (continued). 
By S. O. PEARSON, B.Sc., A.M.LE.E. 


T the conclusion of the previous instalment a circuit 

was given showing how the grid voltage-anode 

current characteristic curves could be obtained for 
a three-electrode valve, and the diagram is repeated here 
for reference (Fig. 1). Keeping the anode voltage Va 
and the filament voltage Vp constant, a series of read- 
ings of the plate voltage is obtained in milliamperes for 
various values of the grid voltage V,, which is adjusted 
by means of the potentiometer P. Plotting as a graph 
the plate voltage vertically against the grid voltage hori- 
zontally, we get a static anode characteristic curve for the 
particular value of the plate voltage employed. For 
each value of anode voltage 
(kept constant during any 
one series of readings) we 
obtain a separate static char- 
acteristic curve. Thus we see 
that for any particular valve 


teristic curve, but an infin- 
itely great number corre- 
sponding to all the possible 
values of plate potential that 
may be used. 

In Fig. 2 a number of 
such characteristic curves is 
given for a well-known make of receiving valve, and this 
group or ‘‘ family ’’ of curves enables us to predict the 
most important properties of the valve as far as perform- 
ance is concerned. There is, however, one other very 
important curve from which the internal resistance of 
the valve is found, namely, the plate voltage-plate 
current curve. The value of plate voltage to which each 
of the curves of Fig. 2 corresponds is indicated on the 
curve itself. 


Fig. 1.—Circuit for 
the anode characte 
a three-electrode 


lotting 
stics of 
valve. 


Anode Characteristics. 


There are thtee important points to be noted regarding 
this group of curves. 

(1) Each curve reaches approximately the same upper 
limit. This maximum value of the plate current, called 
the saturation current, is determined by the maximum 
number of electrons which the filament is capable of 
emitting at the fixed temperature of operation. If the 
filament temperature is raised by increasing the current, 
the upper limit of plate current will be raised, the satura- 
tion current or maximum emission rising very rapidly as 
the filament current is increased. 

(2) There are two distinct bends in each curve, and 
the portion of each curve between the two bends is ap- 
proximately a straight line; we shall see later that this 
is a very important fact. Incidentally, the straight por- 
tion of each curve is the steepest part. 

(3) The straight portions of all the curves are very 


In grid voltage. 


there is not only one charac- | 


nearly parallel. This means that for any value of plate 
voltage within wide limits the change of plate current is 
the same for a given small change of grid voltage, pro- 
vided operation takes place on the straight part of the 
corresponding curve in each particular case. Note that 
Operation on the straight part of any of the curves gives 
the greatest change in plate current for a given change 
We see at once from Fig. 2 that in- 
creasing the plate voltage does not materially alter the 
shape of the curve, but merely moves it bodily to the left. 


The Valve as an Amplifier. 


The most important property of the three-electrode 
valve is its power of amplifying small voltage changes. 
This property arises from the fact that the change of 
plate current produced by a given small change of grid 
voltage is sufficient to produce a change of voltage across 
a high resistance (or impedance in the case of A.C.) 


PLATE CURRENT 
MILLIAMPERES 


GRID POTENTIAL - VOLTS 


Fig. 2.—Group or " family” of anode characteristic curves for a 
three-electrode valve. 


connected in the plate circuit, several times greater than 
the change of voltage applied to the grid. The writer 
has often seen it stated that a three-electrode valve is 
capable of amplifying because the change of plate 
current is large compared with the change of grid voltage 
producing it; but this statement in itself really has no 
meaning, because we cannot compare two things which 
are measured in different units any more than we can 
compare the flavour of an apple with the size of a house! 
It is only because the internal resistance between the 
plate and filament of the valve is sufficiently large that 
the change of current is capable of producing a com- 
paratively large change of voltage across a high impe- 
dance in the plate circuit. 

We see, then, that it will be necessary to know the 
magnitude and the nature of the resistance offered to the 
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passage of the electron current between the flament and 
the plate of the valve before we can determine its ampli- 
fying powers. Now in a plain resistance such as a wire 
resistance its magnitude is given by dividing the voltage 
by the current, and the ratio is usually very nearly con- 
stant over a wide range of values. With the valve, how- 
ever, we cannot obtain the plate-to-filament resistance 
merely by dividing the plate voltage by the plate current, 
because there is the equivalent of an E.M.F. in series 
acting between the filament and the plate, this being due 
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PLATE POTENTIAL - VOLTS 

Fig. 3—Plate potential—plate current curve of three—elect: ode 
valve with grid at zero potential. 
to the presence of the space charge and the charge (if 
any) on the grid. Thus if Ra denotes the internal re- 
sistance of the valve in ohms, V, the plate voltage, and 
e the equivalent internal E.M.F. due to the space charge 
and the charge on the grid, we see from Ohm’s law that 
the plate current is given by 


a 


é e 
i= amperes 


Now, for a constant grid potential of zero with respect 
‘to the negative leg of the filament, e is a constant quan- 
tity except for very low values of plate voltage, and 
therefore a curve showing the relation between the plate 
potential and plate current with the grid voltage kept at 
zero will be a straight line except for low values of plate 
voltage, and from this straight-line portion we are en- 
abled to find the internal resistance of the valve. In 
Fig. 3 this particular curve is given for the same valve 
whose anode characteristic curves we considered above ; 
the filament current was kept constant andthe grid volt- 
age kept at zero during the measurements. Now from 
equation (1) above it is clear that the resistance Ra de- 
pends alone on the slope of the straight portion of the 
curve. To find the internal resistance of the valve, then, 
produce the straight portion of the curve down to meet 
the horizontal axis at S; draw any vertical line PQ from 
a point P on the curve to meet the horizontal axis at Q. 
Then the ratio of SQ in volts to PQ in amperes gives 
the internal resistance of the valve in ohms. From the 


figure, SQ= 80.7 volts and PQ=3.2 mA or — 


amps. 
Se 


Thus the internal resistance of the valve is 
_ 80.7 x 1,000 


| Ra= 3.2 
This is the resistance obtained when the valve is oper- 
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= 25,200 ohms. 
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ated on the steepest part of any one of the anode charac- 
teristic curves of Fig. 2. It is a fairly large number, 
and one naturally asks: Where does the energy go when 
the plate current flows through this resistance? It is 
dissipated at the plate as heat which is produced by 
bombardment of the plate by the electrons. In fact, if 
an excessive positive potential is given to the plate it will 
become red hot. Transmitting valves often run under 
normal operating conditions with the plates a dull red 
heat. 


The Amplification Factor. 
Suppose that we have 80 volts on the plate of the 


—1 volt. From the 80-volt curve in Fig. 2 we see that 
this causes the plate current to decrease from 1.95 mA 
to 1.62 mA. Now, referring to the curve of Fig. 3, we 
find that the change of plate voltage required to decreas 
the current from 1.95 to 1.62 milliamps. is 8.7 volts. 
Thus changing the grid potential by ome volt has the 
same effect as changing the plate potential by 8.7 volts. 
A small change in grid potential produces the equivalent 
of a comparatively large change of plate voltage, and 
this is the property which accounts for the amplifying 
qualities of a three-electrode valve. The number 8.1 
which we have just found is called the ‘‘ amplification 
factor ’’’ or ‘‘ amplification constant ’’ of the valve, and 
is usually denoted by p. In general terms we may de- 
fine the amplification factor of a valve as the ratio of 
the change of plate voltage necessary to bring about a 
given change of plate current, to the change of grid 
potential required to produce the same change of plate 
current, or the number of volts by which the plate 
potential must be raised to maintain the current constant 
when the grid potential is lowered by one volt. The 
amplification factor p is the greatest possible amplifica- 


Vg 


= Se G a on aR Ap D 


(a) l (b) 
Pig. 4.—Diagram showing anal between the anode circuit of a 
ve and a simple electrical circuit with resistances and batteries 


tion of voltage which the valve is capable of giving theo- 
retically. The voltage amplification obtained from a 
valve is generally less than p, the only exception being 
the case where a step-up transformer is used in conjunt- 
tion with the valve. 

From the foregoing it follows that if the grid voltage 
is changed from zero to Vg, the effect on the plate current 
is exactly the same as if the plate voltage had beer 
changed from Va to (Va+pV,) volts, without altering the 
grid voltage at all. For simple explanation the complete 
plate circuit of the valve as shown in Fig. 4 (a)—namely, 
the circuit through the H.T. battery A, the milliammeter 
mA, from plate to filament inside the valve, and from the 
negative leg of the filament back to the H.T. battery 
again—may be replaced by the simple circuit shown ia 
Fig. 4 (b), where Ra represents the internal resistance of 
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the valve, V, the internal E.M.F. due to the space charge 
(opposing the flow of current), and pV, the -equivalent 
internal E.M.F. due to the grid voltage V, with respect 
to the negative leg of the filament.” pV, will be either 
positive or negative according to whether the potential 
of the grid is positive or negative. It should be remem- 
bered that the plate and grid potentials are always 
measured with respect to the negative leg of the filament. 


Applying Ohm’s law to the circuit of Fig. 4 (b) we see_ 


that the plate current is given by 


(Va — Va + uV) 
Aa ETE ENEAN, (2) 


For the particular valve we have under consideration we 
find from Fig. 2 that when the plate potential is 8o volts 
the plate current is 1.95 milliámps for zero grid poten- 
tial, and we have seen that Rg = 25,200 ohms. 

stituting these values in the above equation we get 


c= 


1.95 80 — V, +0 : 
ze a eS Nee) from which the space charge 
1,000 25,200 


voltage V, = 31. This is a constant number provided 

the valve is operated on the straight portion of any of the 

anode characteristic curves of Fig. 2. Thus, for our 

valve, equation (2) becomes 

| Va — 31 + uV; 
25,200 


la = amps. 

To check this equation for truth make Va = 100 volts and 
V = — 1 volt, so that nV, = — 8.7. This gives a plate 
current of Ia = (100— 31 — 8.7)/25,200 = 2.39 milli- 


amps. Now, looking up the 1oo-volt curve of Fig. 2 we 
OUTPUT OUTPUT 
Vp 


Ra F 
V IA 
Y= ; 
H i | j 
(a) (b) 


Fig. 5.—({a) Valve circuit with resistance R connected in the 
anode circuit. (b) n cco made up of batteries and 
resistances. 


find that for a grid voltage of — 1 the plate current is 
actually 2.39 milliamps, which verifies the formula. 
We have seen that giving the grid a voltage V, is 
equivalent in effect to generating a voltage pV, in the 
plate circuit, but inside the valve. In order to obtain 
at least a part of this ‘‘ generated ’’ voltage across some 
portion of the external circuit, we must connect something 
such as a high resistance R in series with the plate of the 
valve as shown in Fig. 5 (a). A pure resistance is con- 
sidered here as being the simplest arrangement. Any 
variation of the current due to change of grid voltage will 
result in a corresponding change in the potential differ- 
ence across the ends of the external resistance R. This 
will be made clear by reference to the equivalent circuit 
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shown in Fig. 5 (4), where the various symbols have the 
same meanings as in Fig. 4. 

The voltage V, across the external resistance R is given 
by the product of the current and the resistance, namely, 
V, = I,.R volts. Let us now consider two conditions in 
turn—first, the condition when the grid voltage is zero, so 
that uVg = 0; and, secondly, when the grid is given 
a small potential V, with respect to the negative end of 
the filament, and then proceed to find the change in volt- 
age produced across R. Let the voltage given by the H.T. 
battery be V in each case. When V, = o the plate cur- 

V- V, 
R + Ra 
the voltage across the external resistance, given by multi- 


R 
R + Rk, 


rent is given by Ia = amps., and therefore 


plying this current by R, is equal to (V — V.) 


Sub- -volts. Similarly, in the second case when the grid voltage 


is V, we find 
R 
Wey, en 


tion factor of the valve. Subtracting the former result 
from the latter we see that the change of voltage which 
has occurred across the resistance R due to changing the 
grid voltage by an amount V, is equal to 


pv 


becomes 


volts, where p is the amplifica- 


that the voltage across R 


g RR. volts. 


From this we see that the voltage change produced across 
the external resistance is » —————times the voltage 
a R + Ra 6 


variation applied to the grid of the valve. This expres- 
sion then gives us the number of times that the valve, in 
conjunction with the resistance R, multiplies the voltage 
changes applied to the grid, the number being referred 


19) 


to as the ‘‘ voltage amplification ’’ of the combination. 
If we applied the amplified change of voltage 
produced across R to the grid of another similar 


valve with a similar resistance in the plate cir- 


cuit, it would again be multiplied by p — We see, 
a 


therefore, that by using a sufficient number of valves in 
succession (cascade) we can theoretically multiply an infi- 
nitely small voltage change up to any magnitude we 
please. But in practice there are limitations in both direc- 
tions preventing the use of more than a very small 
number of valves. 


oat 


VOLTAGE AMPLIFICATION 


175 200x103 


100 


ANODE RESISTANCE - OHMS 
Fig. 6.—Voltage amplification curve of three-electrode 


120 150 


valve 
(internal resistance 25,006 ohms, amplification factor 8.7) for 
various values of external resistance in the plate circuit. 
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The principle described above is made use of in the 
well-known resistance-capacity method of coupling valves 
In cascade in an amplifier, a subject which will be dealt 
with more in detail at a future date. Our immediate 
object is to see what are the conditions for obtaining the 
greatest possible voltage amplification from a given valve. 
By inspection we see at once that the voltage amplification, 
ER + Ra’ 
external resistance R. But it will be realised that the 
voltage on the plate of the valve will be less than that 
given by the high-tension battery by the amount 
‘* dropped ” in the resistance R, and therefore the greater 
the value of the resistance connected in the plate circuit 
the higher will the voltage of the high-tension supply 
have to be in order to maintain the plate at an adequate 
potential above that of the filament. It is this which 
sets a limit to the magnitude of resistance to be employed. 

The voliage amplification for the same valve as con- 
sidered above, which had an amplification factor of 8.7 
and an internal resistance of 25.200 ohms, has heen 


will be greater the higher the value of the 


worked out from the formula pn for various 


R 
R + Ra 
values of resistance connected in the plate circuit. and 
the results are indicated by the curve of Fig. 6. It will 
be noted that when the external resistance is made equal 
to the internal resistance of the valve, namely, 25,200 
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ohms, the voltage amplification is equal to 4.35, being 
just half the amplification factor of the valve. When the 
external resistance is four times as great as the mtemal 
resistance, the voltage amplification is four-fifths of the 
amplification factor, and so on. We see then that to 
obtain a moderately large voltage amplification it is 
necessary that the series resistance should be at least 
four or five times as great as the internal resistance af 
the valve. 

A good average value of anode resistance for use 
with valves having internal resistances of the order of 
25,000 Or 30,000 ohms is 100,000 ohms. 

From the foregoing it will be realised that whatever 
voltage variations are apphed to the grid of the valve 
they will be exactly reproduced across the series resistance 
but magnified several times. Thus, 1f the complex volt- 
age variations representing speech vibrations are applied 
between the grid and the filament, they will be faithfully 
reproduced across the anode resistance with much greater 
amplitude. 

Thus far we have considered the use of a pure resis- 
ance in series with the plate circuit of the valve, this giving 
us a constant voltage amplification quite independent of 
the rate at which the grid voltage 1s varied, and. there- 
fore, in the case of alternating voltages, quite independent 
of the frequency. In the next section the case wil! be 
considered where an impedance, such as that of a par 
of telephones, is connected in the plate circuit in place 
of the non-inductive resistance. 


STEADY INCREASE IN LICENCES. 


An Interesting Indication of Progress. 
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The above chart, which is prepared from figures given in an appendix to the Report of the Broadcasting Committee, shows at a ganca the 
steady increase in the number of Broadcast Licences issued by the Post Office from March, 1922, up till January of this year. it is a goed 
reply to those who say that the interest in wireless is on the wane. 
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17.—Trowbridge Suggests Transatlantic Wireless. 


T is difficult to-day-to understand the importance of 
Bell’s invention of the telephone to wireless research. 
Previously, all signals had to be transmitted and re- 

ceived with ordinary telegraphic apparatus, which at its 
best was not nearly so sensitive as the telephone receiver. 
The telephone was, indeed, found to be of greater sensi- 
tiveness than even the mirror galvanometer. Its inven- 
tion enabled the problem of wireless to be attacked with 
some prospect of success, and scientists were not slow to 
take advantage of the situation. 


Early Induction Effects. 


Prior to 1868 the effects of induction on telegraph 
wires had been noticed, and before the telephone had 
long been im general use it was observed that it was par- 
ticularly sensitive to induced currents. Neighbouring 
wires supported by the same poles were affected, trans- 
mission being picked up by parallel circuits and repro- 
duced in the receiver. 

Even as late as 1888 this curious property was without 
ə name, and was referred to as ‘‘ bug-a-boo’’ by Sir 
William Preece. It was subsequently named ‘‘ induc- 
tion ’’ by Clerk Maxwell, and was the subject of consider- 
able study and speculation. Sacher in Austria, Dufour 
in France, and Edison in America all experimented with 
wireless transmission by induction, with varying success. 

At Harvard University Professor John Trowbridge 
systematically studied the problem and revived the often- 
talked-of project of transatlantic wireless telegraphy. In 
this connection he stated it to be 
his opinion that: ‘‘ The theo- 
retical possibility of telegraph- 
ing across the Atlantic without 
a cable is evident from the 
experiments I have undertaken. 
The practical possibility is 
another question. Powerful 
dynamos could be placed at , 
some point in Nova Scotia, hav-  ¢ 
ing one end of their circuit ; 
grounded near them and the + 
other end grounded in Florida, ; . 
the connecting wire being of | 
great conductivity and carefully | 
insulated throughout. By ex- 
ploring the coast of France, 
two points on surface lines not 
at the same potential could be p 
found ; and by means of a tele- = 
phone of low resistance, Morse — 
signals sent from Nova Scotia 
to Florida could be heard in 
France.” 


Trowbridge concluded his 
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Prof. John Trowbridge. 


remarks by stating: ‘‘ Theoretically this is possible ; but 
practically, with the light of our present knowledge, the 
expenditure of energy by the dynamo-electric machines 
would be enormous. ”’ | 


The Pioneer of the Wireless Lighthouse. 

Abandoning this imaginative project of signalling 
across the Atlantic, Trowbridge (in 1880) suggested that 
his method might be used by ships at sea for communicat- 
ing with each other. Each ship was to be equipped with 
a powerful dynamo, one terminal of which was to be 
‘‘ earthed ’’ in the sea at the bow of the vessel. The 
other terminal was to be connected to a long insulated 
wire, which was to be trailed over the stern and fastened 
to a buoy, not insulated. -The current would thus be 
spread over a large area of water and could be picked 
up by other ships, equipped with similar trailing wires, 
the signals being received by means of a telephone con- 
nected in the circuit. By these means Trowbridge sug- 
gested collisions at night or during fog would be 
prevented. 

For four years Trowbridge was engaged on these ex- 
periments, and he also worked on a modification of the 
system, which he called aerial telegraphy. This would 
also enable ships to communicate with each other by using 
wires stretched from the yardarms, the ends of. the wires 
dipping into the sea on each side of the ship. In this 
case a delicate galvanometer was, for some unknown 
reason, substituted for the telephone. 

It may perhaps be claimed 
for Trowbridge that he was a 
pioneer of the modern wireless 
lighthouse, for he suggested 
that his aerial telegraph could 
be installed on dangerous rocks 
| and signals sent out to give 
| warning to ships of their posi- 
/ tion. 
Continuing with his re- 
searches, Trowbridge suggested 
(in 1891) that it was possible 
to signal without wires by 
means of electromagnetic in- 
duction. He proposed that 
ships should be equipped with 
ten or twelve wires, that these 
should be stretched from the 
ie eg yardarms and their ends con- 
A 2) fas nected either to a powerful 
: battery or to a dynamo. Wires 
fete stretched similarly on the ship 
to receive the signals were to 
he connected to a telephone 
in order to detect the signals. 
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Pioneers of Wireless—Trowbridge. 


Experiments were carricd out on board ship, and it 
was noticed that signals were strongest when the two coils 
Trowbridge suggested that 
by this fact the direction of a signalling vessel could 
readily and accurately be found—an early suggestion of 


were parallel to each other. 


modern directional wireless ! 


Although in theory Trowbridge had in a manner prac- 
tically solved the problem of wireless communication, in 
practice the difficulties of all his systems were too great 
In his induction method, for instance, 
for communication between ships at only half a mile dis- 
tance, coils were required composed of ten turns of wire 


to be overcome. 


with a radius of 8o0oft. 


Altogether, his results were unpromising and only 
seemed to emphasise the difficulties of the subject. 
himself seems to have been greatly disappointed, for in 
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1891 we find him expressing it as his opinion that ` it 


is hardly probable that any electrical method could be 
devised in which air, or the ether of space, could advan- 
tageously replace a metallic conductor on land fu 
signalling over considerable distances.’’ 

This was indeed a remarkable opinion, and little did 


Trowbridge suppose that in less than five years’ time a 
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young Italian would be transmitting and receiving wire. 
less signals through ‘‘ the ether of space °’ for distances 
of two miles and upwards, before representatives of the 
British Navy and Army! 


But, as we shall see shortly. 
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NEW APPARATUS. 


A Review of the Latest Products of the Manufacturers. 


A NEW REDUCTION GEAR. 


The new ‘‘Simplicon’’ variable con- 
denser produced by Williams and Moffat, 
Ltd., Grange Road, Small Heath, Bir- 


mingham, which has peony appeared on 
the market, is provided with 
tem of reduction gearing. 

The engraved dial is locked upon the 
~ condenser shaft and revolves in unison 
with the moving plates, but the spindle 


a novel sys- 


Details of the reduction gear fitted into 
the head of the new Simplicon variable 
condenser. 


is hollow, and a thin stem passing down 
the centre is used for adjusting the con- 
denser setting. Details of the reduction 


-gearing are shown in an accompanying 


illustration. The main spindle is drilled 
out as shown at A, and three steel balls 
B are fitted so that they engage upon 
the reduced end of the spindle C, which 
passes through the main spindle D. Ro- 
tating, C causes the balls to revolve. and 
as they rest in contact on the inside wall 
of the cup E, a rotation is applied to 
the main spindle. F is the main bear- 
ing piece, which is held in position on the 
ebonite end plate by means of the nut 
G, whilst an additional nut is supplied to 
provide one-hole fixing. A very smooth 
movement is obtained entirely free from 
backlash. 

The plates are set up without the use 
of spring washers, and the spindle is en- 
tirely free from end play. The threaded 
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portions on the stems do not extend right 
through the bushes, which act as bear- 


ings. as is often the case, and thus a good 


bearing surface is obtained. 

Both electrically and mechanically the 
condenser is a good job, and the plates 
are particularly well stamped, the edges 
being clean and true, though the knob 
and dial are not quite as attractive in 
appearance as many of the modern large 
diameter geared dials. 

ooo0oo 


NEW HARLIE VALVE HOLDERS. 


Messrs. Harlie Bros., 36, Wilton Road, 
Dalston, London, E.8, have recently pro- 
duced two new types of valve holder, one 
of which, called the Harlie Pot Holder, 
is of a particularly original design. 

Shown in the accompanying illustration 
it will be seen to consist of a recessed 
cylinder carrying the valve connections 


The Harlie Pot Holder, a new type of 
valve holder for recessing the valve below 
the surface of the panel. 


at its base. It is intended for panel 
mounting, and by cutting a lgin. diameter 
hole through the panel the valve is 
mounted so as to be recessed below the 
panel face. 

This holder provides a new alternative 


method of valve mounting, for at present 


in most receiver designs the valve i 


either hidden away inside the set or 
attached to the front of a panel where 
it is very liable to be damaged. 

A receiver made up with this nev 
holder has a very attractive appearance, 


A baseboard mounting valve bolder is 
which the vaive sockets are ebonite 
covered to prevent the filament pigs € 
the valve rocapesingrat A contact 

with the H.T. supply. 


the valve can be observed whilst the risk 
of damage is eliminated. The small type 
valve sinks nicely down into the holder, 
and although a larger type can be accom 
modated it does, of course, project {from 
the set. The valve sockets are s0 át- 
ranged that the valve pins cannot mai¢ 
contact with H.T. supply should a valve 
be incorrectly inserted. 

Another valve holder recently inwo 
duced is for baseboard mounting. 
It is a clean moulding possessing low 
inter-pin capacity and in which insulating 
sleeves completely cover the connectors te 
avoid accidental contact between the 
plate and filament pins. | 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, “ The Wireless World, ` Dorset House, Tudor Street, E.0.4, and must be accompanied by the writer’s name and address. 


H.F. RESISTANCE OF COILS. 


Sir,—In the issue of The Wireless World for April 28th 
your contributor Mr. Mallett states that the high-frequency 
resistances of coils are greater than can be accounted for by 
the mere copper losses. Now, although this statement is true, 
the residue in reasonably designed coils is so small that it is 
hardly worth mentioning. I tried to indicate the probable 
proportion of copper to total loss in my article in your issue 
of March 3lst. 

My reason for drawing your attention to the matter is that 
qualitative statements such as those made by Mr. Mallett 
and others have in the past led manufacturers totally astray 
in regard to the design of inductance coils intended for use 
at radio frequencies. 

Further, I cannot agree with Mr. Mallett in regarding coil 
losses as of very minor importance, even in tuned anode cir- 
cuits. I have dealt more fully with this matter in an article 
appearing in another part of this issue.! 

S. BUTTERWORTH. 


INTERVALVE TRANSFORMERS. 


Sir,—Judging from Mr. Smith Rose’s remarks about trans- 
former faults he seems to have been singularly unfortunate. 

I have a shrewd suspicion that the transformers which he 
uses are of a well-known type, of which I have had four in 
contant use for the past 22 months. Two of these have been 
in the hands of relatives whose knowledge of W/T is con- 
fined to the simple act of switching on, or off, to give them 
something they do, or do not, want. As the H.T. passes through 
the primaries it speaks volumes for their construction that there 
has been not the faintest sign of any fault as yet. 

The other two are fitted in experimental reflex circuits of my 
own—in each case with H.T. deliberately via primaries. They 
are used perfectly brutally—again deliberately; and again I 
have found, as yet, no fault, although two other types, one 
English and one French, broke down in three weeks and in 
five days respectively under the treatment. ; 

That Mr. Smith Rose’s experience must be exceptional is, I 
think, borne out by the knowledge that the people who buy 
these transformers would certainly return them under the guar- 
antee in case of fault; and that the firm in question has not 
gone into liquidation. 

It is hardly necessary to point out to a scientist of Mr. 
Smith Rose’s experience that there is a possibility of some con- 
trol, condition, or external state having in his case been 
overlooked. 

Or possibly—we have all heard of those people on whom a 
watch invariably gives up the ghost! Does this also apply to 
transformers ? C. E. V. WILKINS. 

Houghton-on-the-Hill, nr. Leicester. 


Sir, —As I do not intend to disclose the name or type of any 
transformers to which I have referred in former issues, it is 
impossible to say whether Mr. Wilkins is correct in his assump- 
10n that he is using transformers of the same type that I have 
employed. This, however, is not important, as I endeavoured 


t“ H.F. Resistance,” page 767. 


to indicate in the article recently published that the fault was 
common to many makes of transformers. I very much regret 
now that I have kept no record of all these breakdowns, but I 
can think of five or six types and at least fifty individual 
transformers which have suffered a breakdown of the primary 
winding during the last six years or so. 

When returning one of the defective transformers to its 
manufacturer I was informed that this was the first breakdown 
that had come to his notice, although he had sold over 10,000 
transformers of the same type. Within a week or two of this 
announcement I experienced another breakdown of the same 
type of transformer, and I have since had several more! It is 
curious, if not uncanny, that it should be somebody’s business 
to select for me the one defective transformer in every ten 
thousand manufactured. 

I have mentioned in former articles that this breaking-down 
habit is shared to some extent with the telephone receiver and 
loud-speaker, and it is interesting to note in this respect tbat 
less than a fortnight ago a colleague informed me that the wind- 
ing of his loud-speaker—of a well-known make—had broken 
down, This and cther examples have demonstrated to me that 
my “singularly unfortunate ' experience is at least shared by 
some of my friends and colleagues. 

London, S.W.14. R. L. SMITH ROSE. 


BRETWOOD AUTO AUDIO FREQUENCY AMPLIFIER. 


Sir,—We notice two letters in The Wireless World of May 
26th trying to go into a higher technology of the meaning of 
the word ‘‘Transformer.’’ We on our part did not intend 
to give a iecture as to the proper meaning of the word as 
applied in different branches of electrical science, but to call 
our Auto Audio Frequency Amplifier a ‘‘ Transformer’ or a 
‘ Choke ” is a misnomer. 

No doubt in any instrument having a primary and secondary 
there is a step-up in voltage, and it is therefore a transformer 
(we leave the proper term to our critics), but we say it is 
detrimenta! to pure amplification. 

It has been proved by individual amateurs that you cannot 
use more than two stages with any success as regards purity 
and clarity of tone, thereby demonstrating that the step-up 
in voltage as applied to the grid of the valve in the audio 
stage is of no benefit. That is why there is now a general 
leaning to choke and resistance coupling for pure amplification, 
which shows that a step-up effect is detrimental for purity 
and clarity of tone. 

No doubt some people would say that you get more amplifi- 
cation with two stages of transformer coupling against two 
stages of choke or resistance coupling, but in our opinion this 
is not so. Taking pure amplification, the strength is equal, and 
in most cases it is more than in transformer coupling, that 
is, again taking our amplifier as an example; there might 
be a semblance of more power (and noises) coming through 
from the transformer coupling due to a slight unnoticed dis- 
tortion causing mush, noisy backgrounds, etc., which would 
give one the idea of a stronger amplification, but when it 
comes to a third stage, the slight distortion which is causing 
the mush, etc., is brought out still further, and is sometimes 
simply unbearable, which, of course, can be cured again by 
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different means, such as introducing resistance or capacities 
across the transformer which lowers the amplification, and 
the result is less power than in the other methods of coupling. 
As regards the letter signed G. M. Meyer, this gentleman 
does not seem to know what the discussion is about, and we 
think his remarks are not at all helpful and quite out of place, 
and unsuitable for a paper such as The Wireless World. 
London, W.1. For and on behalf of Bretwood, Ltd., 
. R. WOODS. 


HARMONICS ON ULTRA-SHORT WAVES. 


Sir,—On a recent occasion, whilst experimenting with a single- 
valve Reinartz receiver on wavelengths between 10 and 20 
metres, utilising a single-turn aerial coil, 3-turn grid coil, and 
2-turn reaction coil, in conjunction with an indoor aerial approxi- 
mately 20 feet long, and direct earth, I received harmonics 
from the following long-wave commercial stations :—GBR 
(Rugby), MUU (Carnarvon), and LY (Bordeaux). Since the 
actual radiated wave in each case is considerably over 10,000 
metres, one would no doubt be inclined to imagine that such 
a high-numbered harmonic, even from so powerful a station as 
GBE would be so weak as to be practically unreadable. 

I have, on numerous occasions, listened to GSW’s (Stone- 
haven) high-powered transmissions on his 4 harmonic, but the 
strength was only about equal to R2,3 in comparison. 

Blackburn, Lancs. ARTHUR TOMLINSON. 


WHAT IS THE BEST IMPEDANCE VALUE FOR THE 
TELEPHONES? 


Sir,—The article on crystal detectors in your issue of May 5th 
contains a statement which needs a certain amount of qualifica- 
tion if it is not to be misleading with regard to the desirable 
characteristics of a crystal detector. Referring to a Perikon 
detector the writer of the article says: ‘‘ This combination 
has the advantages that it possesses a fairly high resistance 
and that a good firm pressure can be used. ” Actually 
it is not inherently an advantage that a crystal detector should 
have a high resistance (except, of course, in the reverse direc- 
tion). In fact, the lower the resistance of the detector in the 
pass direction the more efficient and more sensitive the detector 
will be, provided it is properly associated with the receiving 
circuit. If in any case a high resistance detector appears to 
be more sensitive than a low resistance detector the reason will 
almost certainly be that the circuit conditions are less inefficient 
for the former than for the latter. The means of obtaining 
circuit conditions appropriate to a low resistance detector are 
described in the article referred to and were first pointed out 
by the present writer in this journal in April, 1924. 

Further, with regard to the most suitable telephone impedance 
in erystal reception :—The actual variation as between high and 
low resistance telephone: is less than a detailed analysis of the 
case would lead one to expect. In the experience of the present 
writer, however, telephones of lower resistance than those sug- 
gested in the article referred to will give an appreciably greater 
intensity with the optimum detector tapping. About 1,000 ohms 
with a Perikon detector and 500 ohms with a: galena detector 
appear to be suitable values for signals of medium to loud 
intensity. 

In connection with this same matter of suitable telephone 
impedance, the article by Mr. W. H. F. Griffiths in the same 
number (May 5th) is a welcome contribution to this hitherto 
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rather neglected subject. The conclusions arrived at, however, 
are not entirely convincing. Mr. Griffiths assumes that con- 
stancy of telephone current for a constant grid voltage amplitude 
of varying frequency is the right thing to aim at, and on this 
assumption his recommendations are certainly quite sound 
Suppose, however, that, apart from any pronounced diaphragm 
resonance, the acoustic energy delivered by the telephones is 
an approximately constant proportion of the total electrical 
energy consumed in the telephones. In this case constancy oi 
total electrical power in the telephone would become the’ mght 
criterion, and it can be shown that this condition will be more 
nearly realised by the exact opposite of Mr. Griffith's recom- 
mendations, that is, by making the telephone impedance very 
high compared with the internal resistance of the valve. This 
is actually the condition witich obtains in direct crystal reception, 
especially when a galena detector is used with high resistance 
telephones. Ihe apparently good quality of such reception is 
generally recognised. It is not suggested that this view is 
necessarily any more correct than that put forward by Mr. 
Griffiths, but it is suggested that the subject is a rather more 
complicated one than Mr. Griffiths’ account would indicate, and 
that more detailed information with regard to the behariou 
of telephones over the audible frequency range is required. 
N.P.L., Teddington. F. M. COLEBROOK. 


Sir,—I entirely agree with Mr. F. M. Colebrook that the 
whole subject of distortionless telephone impedance is much 
more complicated than is indicated by conclusions arrived 3 
by assuming the criterion of constant telephone current for 
constant grid voitage amplitude of varying frequency. In the 
article to which Mr. Colebrook refers, this assumption was 
made in order to obtain the simplest possible basis for the 
comparison ot various telephone load impedances, more par- 
ticularly for the comparison of tone quality obtained with series 
and parallel groupings. It will be noted that my statements 
are confined to comparisons of tone quality, although in the 
concluding paragraph I indicate my inclination to Mr. Cole- 
brook’s own “constancy of total electrical power in the 
telephones *” criterion in the following words :— 

“In conclusion the writer does not wish to create the 
impression that impedance adjustments must be made on the 


telephone current for constant grid voltage plotted agaist 
frequency), since it appears that . . . after adjusting a rejector 
circuit to eliminate the diaphragm natural frequency hump. à 
boosting of the lower tones is necessary to preserve toe 
balance,” after which it is stated that a much higher impedance 
telephone circuit ‘‘ might conceivably give more pleasing o 
even more faithful overall results. ”. l 

My reference to the “ peculiarly high-toned quality ” obtained 
with a constant current condition ander the sub-heading ‘ High 
tones better with phones in parallel” also, I think, serve 
to show that I am not an advocate of this criterion. Further. 
it should be noted that I refer to “apparently ideal fat 
curves.” 

May I be permitted, however, to thank Mr. Colebrook for 
emphasising this point. 

In conclusion may I point out that the pressure between the 
telephone receiver earcaps and the ears determines to som 
extent the tone quality obtained, a very considerable pressure 
on to the cheekbones being apparently required to give due 
prominence to the very lowest notes. 


London, S.F.18. W. H. F. GRIFFITHS. 
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The following are the correct solutions of THE WIRELESS WORLD Hidden Advertisements Competition, May 26th, 18%. 


Clue No. Name of Advertiser. Page. 
1. The Marconiphone Co., Ltd. 1l 
2. Brandes, Ltd. 11 
3. The Blackadda Radio Co., Ltd. 14 
4. Jones & Stewart 15 
5. Midland Radiotelephone, Ltd. T 
6. Hamley Bros., Ltd. 13 
Aw 


The following are the Prizewinners :— 
A. Cole, Clapham Common, S.W. .. ne .. £ 
A. Maskill, Crossgates, Yorkshire .. a . & 
Capt. K. J. Lee, Bedford .. gies .. £l 


Ten Shillings each to the following :— : 

Eric W. Heather, London, N.8. Mrs. C. E. Leaper, : 
Hither Green, S.E.13. C. H. Stocks, Seven Kings, : 
Mrs. C. Mills, Oxford. f ; 
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The Roberts Reflex Neutrodyne. 


{ have been endeavouring to obtain a 
copy of the issue of “The Wireless 
World,” dated July 1st, 1925, where- 
in was described the “ Roberts Reflex 
Neutrodyne,”’ but am told that this 
issue is now out of print. Can you 
therefore give me the circuit of this 
receiver together with details of coil 
values, etc. ? i ae ae 


The issue of July Ist, 1925, in which 
full constructional details of this receiver 
were given, is, as you have been informed, 
now out of print. This receiver was first 
described by Dr. B. Van Roberts, in the 
American magazine Radio Broadcast in 
December, 1924, and was modified in order 
to be adaptable to the requirements of 
British listeners by Mr. H. A. Hartley, 
full constructional details being given by 
him in the issue to which vou refer. 
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stamped addressed envelope for postal reply. 


We reproduce in Fig. 1 the theoretical 
diagram of this receiver. Coil A consists 
of 40 turns of No. 26 D.S.C. wire wound 
in the form of a basket coil, tappings 
being taken to a stud switch on the panel, 
from the 1st, 2nd, 5th, 10th, 20th, 30th 
and 40th turns. Coils S, and S, are 
identical and are wound with 44 turns of 
No. 26 D.S.C. wire, also in basket coil 
formation, whilst the reaction coil R has 
18 turns of No. 26 D.S.C. With regard 
to coil P, this should be made by winding 
20 turns of No. 26 D.S.C. winding two 
wires simultancously, the inside of one 
winding being connected to the outside of 
the other winding as shown in the circuit 
diagram. The winding of this coil con- 
sidered as a whole, therefore, proceeds 
from outside to inside and then returns 
direct to the outside and is wound once 
more towards the centre. Needless to 
say, coils A and. R are mounted suitably 
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Fig. 1—The Roberts reflex neutrodyne circuit. 


Subsequent technical information concern- 
ing the correct operation of this receiver 
appeared in subsequent issues of this 
journal as follows : August 5th, 1925, page 
170; August 26th, 1925, page 270; and 
February 24th, 1926, page 324. 


so that their position to their respective 
adjacent coils can be varied. 

With regard to condensers, values are 
as follow :—C, and C, 0.0005 mfd.; 
C,, 0.00005 mfd.; C,, 0.00025 mfd.; C, 
0.0002 mfd.; C,, 0.005 mfd.; C,, 0.00025 


mfd.; C,, 0.001 mfd. It should be noted 
that in the diagram all moving plates of | 
variable condensers are shown unshaded. 

It is essential from all points of view 


. that the dual valve be of the low im- 


pedance power type, the impedance not 
exceeding about 10,000 ohms. Considered 
from the point of view of H.F. only, a 
medium or high-impedance valve would 
be difficult to neutralise, and, further- 
more, amplification would be poor owing 
to the limited number of turns on the 
primary of the H.F. transformer, From 
the point of view of L.F., of course, any 
but a power valve will be overloaded and 
distortion will set in. It is necessary 
to use a power valve such as the D.E.5, 
with 120 volts on the anode and 6 volts 
negative grid bias. The detector may 
consist of a general purpose valve of the 
0.06 amp. class if desired, or a high- 
impedance valve such as the D.E.3B or 
the D.E.5B, in which case, of course, 
the L.F. transformer should be of low 
ratio. 

If you desire to obtain the original 
article giving full constructional details, 
your best course is to insert a small ad- 
vertisement in the miscellaneous adver- 
tisements section of this journal, price 
one penny per word, since there are 
doubtless many readers who would be 
willing to dispose of their copy. A large 
number of amateurs who are desirous of 
obtaining this copy have been enabled to 
do so by inserting a small advertisement 


in this manner. 
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Calculating Amplification. 


I understand that when using resistance 
or choke coupling in an L.F. amplifier 
the whole of the amplification ob- 
tained is provided by the valves, and 
that it 1s not possible to obtain a 
greater amplification than the ampli- 
fication factor of the valve used. Is 
this correct? M.L.L. 


Actually, it is impossible with choke or 
resistance coupling even to equal the 
amplification factor of the valve unless 
the value of the resistance or the choke 
impedance be infinite. By making the 
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value of the anode resistance ten times 
‘the value of the internal impedance of 
the valve, or the choke impedance twice 
the valve impedance, however, it is pos- 
sible to obtain 90 per cent. of the amplifi- 
cation factor of the valve. Probably in 
the average amplifier used the amplifica- 
tion obtainable will be between 80 and 
90 per cent. in the case of a choke and 
60 and 70 per cent. in the case of a resist- 
ance. The necessity of using a high value 
of anode resistance or a choke of` high 
inductance value is clearly indicated. 
Furthermore, the necessity of using a 
valve of high amplification factor in 
either a choke or resistance coupled ampli- 
fier is shown. With regard to trans- 
formers, it is often incorrectly stated that 
the amplification obtained is equal to the 
amplification factor of the valve molti- 
plied by the transformer ratio. This is 
not strictly true, since the transformer 
primary must be considered as a choke, 
and, as we have just seen, with a choke 
having twice the valve impedance at any 
given frequency it is only possible to 
obtain 90 per cent. of the amplification 
factor of the valve. Now, a transformer 
primary necessarily contains far fewer 
turns than does a choke, and therefore it 
would probably be more correct to say that 
in the case of the average transformer the 
amplification obtained is equal to the trans- 
former ratio multiplied by about 60 to 
7 per cent. of the valve amplification 
factor. 
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Charging H.T. Accumulators from A.C. 
Mains. 


T have a 120-volt H.T. accumulator, and 


am desirous of charging it from my 
A.C. mains. Would you kindly give 
me details of a circuit for accom- 
plishing this, it being borne in mind 
that neither the initial cost nor the 
running cost must be high. C.L.D. 


One of the best methods of accom- 
plishing this is by means of a step-down 
transformer and a full-wave valve recti- 
fier, and full constructional details of an 
instrument of this type were given in 
our issue dated June 17th, 1925. This 
instrament, however, is undoubtedly very 
expensive to build. It becomes, therefore, 
necessary, in the interests of economy, 
to use an electrolytic rectifier of some 
type, this piece of apparatus being more 
usually known under the name of the 
Nodon valve. The objection usually 
made to the Nodon valve is that when 
used to handle a heavy current of two 
or three amperes, such as is the case 
when charging L.T. accumulators, it is 
apt to be both troublesome and mal- 
odorous, and undoubtedly there is some 
justification for these objections. When 
used, however, for the charging of H.T. 
accumulators, or for supplying H.T. 
direct to a receiver from A.C. mains, 
where we are dealing in milliamperes 
instead of in amperes, these objections 
disappear, and the electrolytic rectifier 
is constant and reliable in its action and 
is to be recommended. We recommend, 
therefore, that you make use of a step- 
down transformer and an electrolytic 
rectifier obtaining full-wave rectification 
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by means of the centre tap on the trans- 
former secondary in accordance with 
Fig. 2. The details of the -down 
transformer will depend on the voltage 
and periodicity of your mains, and 
should- preferably be purchased from 
some reliable firm, such as the Zenith 
Manufactaring Co., to mention one well- 


known firm who undertake such work for . 


amateurs. If constructed at home, how- 
ever, very great care must be exercised, 
and you are advised to read thoroughly 
the articles in our issues dated August 
22nd and September 24th, 1924, which 
were specially devoted to the construc- 
tion of small power transformers, and 
in which details will be found for the 
construction of transformers suitable for 
any mains voltage or periodicity and for 
any output load. 
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Fig. 2.—Electrolytic rectifier connections 
for battery charging. 


The electrolytic cells also call for great 
care in construction if they are to be 
trouble-free, and in our opinion the best 
course for you to pursue is to obtain a 
copy of the November, 1925, issue of our 
companion journal, Experimental Wire- 
less, where on page 877 you will find a 
complete article devoted to the obtain- 
ing of both H.T. and L.T. direct from 
A.C. mains, in which very full details 
are given for the construction of these 
components in a reliable manner. Un- 
like the making of a power transformer, 
their construction is very simple. The 
actual apparatus described in this article 
is for the purpose of supplying the re- 
ceiver with both H.T. and L.T. direct 


BOOKS FOR THE 
WIRELESS EXPERIMENTER 


LL . 
Issued in conjunction with ' The Wireless World.” 


rr 
“THE AMATEUR'’S BOOK OF WIRE- 
LESS CIRCUITS,” by F. H. Haynes. Price 
3/6net. By Post, 4/-. 
“TUNING COILS AND METHODS OF 
TUNING,” by W. Jamuxs. Price 2/6 net. By 
Post, 2/10. 
‘* WIRELESS VALVE RECEIVERS AND 
, CIRCUITS IN PRINCIPLE AND PRAC- 
TICE," by R. D. Bancay and N. ASHBRIDGE, 
B.Sc. Price 2/6 net. 


By Post, 2/ro. 

" WIRELESS VALVE TRANSMITTERS 
—THE DESIGN AND OPERATION OF 
SMALL POWER APPARATUS,” by 
W. James. Price 9/- net. By Post, 9/6. 
“DIRECTION AND POSITION FIND- 
ING IN WIRELESS," by R. KEEN, B.Eng. 


Price 9/- net. By Post, 9/6. 
“THE RADIO EXPERIMENTER'S 
HANDBOOK,” Parts 1 & 2, by P. R. Coursey, 


B.Sc. Price 3/6 net. By Post, 3/10. 


RES RR a AE 

Oblatnable by post (remittance with order) from 

ILIFFE & SONS LIMITED, 

Dorset House, Tudor St., London, E.C4, 
or of Booksellers and Bookstalls, 


IONE oth, 19%. 


on A.C. man although, of cours, the 
H.T. portion of it is equally suitable ix 
the charging of H.T. accumulators, er- 
cept that the smoothing chokes ani 
condensers would not be required. 
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. An Efficient Four-Valve Receiver, 


{ am‘ desirous: of constructing a ney 
efficient four-valve receiver, using the 
best possible components. Two LF. 
stages are required, with switching 
arrangements for eliminating thes 
when desired, and a auitchin 
arrangement is also required Ww 
eliminate the H.F. valve when m! 
desiring to bring in very dison 
Stations. Sensitivity, selectivity od 
quality are features which are as 
tial, and, of course, the receiver mus 
be ‘suitable for all wavelength. | 
should be glad, therefore, if yo 
will give me constructional deta 
of such a receiver. A... 


We think that by far the best advie 
which we could offer is that you shoul: 
obtain a copy of No. 4 of our Ez 
Wiring series of books entitled “ A Foor 
valve Combination Receiver,” by W 
James, which should fully meet your 
requirements, This book, which may be 
obtained from us at a cost of 2s. 2d. pret 
free, gives the fullest possible consirs- 
tional details of a highly efficient few 
valve receiver. Sensitivity is assured 
owing to the use of an H.F. stage ard 
double reaction; selectivity is achieve 
both by means of a coupled acral 
circuit and by optional use of a sera 
condenser in the aerial, whilst quality 3 
achieved by the expedient of choosiu; 
transformers the primary impedance » 
which is com patible with the internal 
impedance of the valves preceding then. 
The receiver is adaptable to all wave 
lengths, and a separate H.T. tapping i: 
provided for each valve, provision bein 
also made for grid bias. It is possible 
to switch off the L.F. valves as desired. 
With regard to the H.F. valve, it is 
well known that any switching in HF. 
circuits is conducive to great inefficien. 
and yet it is rather wasteful to us! 
stage of H.F. when receiving the Ireal 
station. This difficulty is complet 


overcome in this receiver by the use 2 


a unique circuit, whereby it is only necs- 
sary to turn out the filament of the H.F 
valve by means of the rheostat in one: 
completely to eliminate the H.F. sta 
without the slightest loss of efficiens. 
Turning on the rheostat of the H.F. 
valve again immediately brings the H.F. 
stage into use once more without the 
slightest trouble. 

n this book there will be found ccm: 
plete wiring diagrams, both practical ari 
theoretical, printed in four colours, wo: 
drilling templates, diagrams of ais ant 
baseboard, and photographs of the * 
ceiver in various stages of constrs.t™@ 
will also be found. Advice is given ve 
cerning the choice of components, 4 ‘è! 
list of the manufacturers of the a'i 
components used by the author bein K 
cluded. Needless to say, details © 
operating the receiver are given, togetbet 
with the dial settings for various stat! 
on an average P.M.QG. aerial. 
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CHOICE OF PROGRAMMES. 


N a recent communication to the Press, Captain 

Eckersley has stated that new developments in the 
organisation of the B.B.C. are under consideration 
whereby, instead of the present mixed programmes, which 
cannot ever hope to satisfy all 
tastes, different types of pro- 
gramme will be available on uiffer- 
ent wavelengths, and the endeavour 
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required. Each group would be made up of stations so 
situated that the combination of stations would cover the 
whole country as néarly as possible. Each of these groups 
of stations would put out the-same programme, and each 
station: in the group would work on precisely the same 
wavelength, the frequency being controlled by the crystal 

or tuning-fork method, the control 

being over land line if necessary. 

By such an arrangement we should 
' get what in practice would work 
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even those with the simplest TRANSATLANTIC TELEPHONY Tests .. 792 high-power stations, the power 
sets, in the position of being By A. Dinsdale. being reckoned as the sum of the 
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from classical music, jazz, or edu- Is My Set INTERFERING? 199 the group. 


cational talks, according to their 
various tastes. This desirable goal 
as outlined by Captain Eckersley 
is, it will be remembered, one of 
the recommendations of the Broad- 
casting Committee, and very natur- 
ally the B.B.C. have, since the 
publication of the Committee’s 
Report, been engaged in efforts to 
devise ways and means of meeting 
the recommendations so that when 
the time comes for them to be put 
into operation the B.B.C. staff 
may be found prepared and ready, 
with the necessary preliminary 
work already accomplished. Al- 
though no statement has as yet been 
made as to how the alternative 
programme scheme is to be attained, yet it is interesting 
to consider how some scheme might be put into opera- 
tion without serious dislocation of the present broadcast 
system. The method which occurs to us as the most 
feasible and practical arrangement is one where the 
stations at present in operation and linked together by 
telephone wires should be divided into three or more 
groups according to the number of different programmes 
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Having thus limited our wave- 


we lengths to three or perhaps four, 
a instead of the present much larger 
309 number, it would be possible to 
at allow for wide differences between 
the wavelengths of different pro- 
815 grammes, thus facilitating recep- 
tion of one or another as required. 
819 In addition, such an arrangement 
would permit of considerable in- 
821 crease in the power of stations 
without producing mutual interfer- 
825 ence, because the wavelength 
826 spacing would be great. 
827 The organisation which we have 


outlined above would be open to 
an objection, in that local stations 
would lose local colour in their 
programmes. We beleve, however, that this is a matter 
which is trivial in comparison with the advantages which 
would be gained by having a real choice of programmes 
and the improvement in the programmes which could be 
brought about through central organisation of all the 
programme work, if necessary, through London studios, 
and limitation of the number of programmes to be com- 
piled and organised to three or at the most four. 
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value of the anode resistance ten times 
the value of the internal impedance of 
the valve, or the choke impedance twice 
the valve impedance, however, it is pos- 
sible to obtain 90 per cent. of the amplifi- 
cation factor of the valve. Probably in 
the average amplifier used the amplifica- 
tion obtainable will be between 80 and 
90 per cent. in the case of a choke and 
60 and 70 per cent. in the case of a resist- 
ance. The necessity of using a high value 
of anode resistance or a choke of high 
inductance value is clearly indicated. 
Furthermore, the necessity of using a 
valve of high amplification factor in 
either a choke or resistance coupled ampli- 
fier is shown. With regard to trans- 
formers, it is often incorrectly stated that 
the amplification obtained is equal to the 
amplification factor of the valve molti- 
plied by the transformer ratio. This is 
not strictly true, since the transformer 
primary must be considered as a choke, 
and, as we have just seen, with a choke 
having twice the valve impedance at any 
given frequency it is only possible to 
obtain 90 per cent. of the amplification 
factor of the valve. Now, a transformer 
primary necessarily contains far fewer 
turns than does a choke, and therefore it 
would probably be more correct to say that 
in the case of the average transformer the 
amplification obtained is equal to the trans- 
former ratio multiplied by about 60 to 
70 per cent. of the valve amplification 
factor. 
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Charging H.T. Accumulators from A.C. 
Mains. 


I have a 120-volt H.T. accumulator, and 
am desirous of charging it from my 
A.C. mains. Would you kindly give 
me details of a circuit for accom- 
plishing this, it being borne in mind 
that neither the intttal cost nor the 
running cost must be high. C.L.D. 


One of the best methods of accom- 
plishing this is by means of a step-down 
transformer and a full-wave valve recti- 
fier, and full constructional details of an 
instrument of this type were given in 
our issue dated June 17th, 1925. This 
instrument, however, is undoubtedly very 
expensive to build. It becomes, therefore, 
necessary, in the interests of economy, 
to use an electrolytic rectifier of some 
type, this piece of apparatus being more 
usually known under the name of the 
Nodon valve. The objection usually 
made to the Nodon valve is that when 
used to handle a heavy current of two 
or three amperes, such as is the case 
when charging L.T. accumulators, it is 
apt to be both troublesome and mal- 
odorous, and undoubtedly there is some 
justification for these objections. When 
used, however, for the charging of H.T. 
accumulators, or for supplying H.T. 
direct to a receiver from A.C. mains, 
where we are dealing in milliamperes 
instead of in amperes, these objections 
disappear, and the electrolytic rectifier 
is constant and reliable in its action and 
is to be recommended. We recommend, 
therefore, that you make use of a step- 
down transformer and an electrolytic 
rectifier obtaining full-wave rectification 
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by means of the centre tap on the trans- 
former secondary in accordance with 
Fig. 2. The details of the step-down 
transformer will depend on the voltage 
and periodicity of your mains, and 
should relorably be purchased from 
some reliable firm, such as the Zenith 
Manufactaring Co., to mention one well- 
known firm who undertake such work for 
amateurs. If constructed at home, how- 
ever, very great care must be exercised, 
and you are advised to read thoroughly 


the articles in our issues dated August 


22nd and September 24th, 1924, which 
were specially devoted to the construc- 
tion of small power transformers, and 
in which details will be found for the 
construction of transformers suitable for 
any mains voltage or periodicity and for 
any output load. 
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Fig. 2.—Electrolytic rectifier connections 
for battery charging. 


The electrolytic cells also call for great 
care in construction if they are to be 
trouble-free, and in our opinion the best 
course for you to pursue is to obtain a 
copy of the November, 1925, issue of our 
companion journal, Haperimental Wire- 
lesa, where on page 877 you will find a 
complete article devoted to the obtain- 
ing of both H.T. and L.T. direct from 
A.C. mains, in which very full details 
are given for the construction of these 
components in a reliable manner. Un- 
like the making of a power transformer, 
their construction is very simple. The 
actual Apparatus described in this article 
is for the purpose of supplying the re- 
ceiver with both H.T. and L.T. direct 
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from A.C. mains, although. of course, t 
H.T. portion of it is equally suitable ix 
the charging of H.T. accumulation, er- 
cept that the smoothing chokes wx 
condensers would not be required. 
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. An Efficient Four-Valve Receive. 

I am‘ desirous: of constructing a realy 
efficient four-valve receiver, uring the 
best possible componente. Two LF. 
stages are required, with switchi 
arrangements for eliminating thea 
when desired, and a_eeuttchs: 
arrangement sis also required t 
eliminate the H.F. valve when si 
desiring to bring in very disou 
stations. Sensitivity, selectivity ai 
quality are features which are as- 
tial, and, of course, the receiver mit 
be suitable for all wavelength. i 
should be glad, therefore, if yx 
will give me constructional dets: 
of such a receiver. A.B.F. 


We think that by far the best adv 
which we could offer is that you sb- 
obtain a copy of No. 4 of oar E 
Wiring series of books entitled “A Fur 
valve Combination Receiver,” by F 
James, which should fully mee vz 
requirements. This book, which may ir 
obtained from us at a cost of 2s. 2d. p 
free, gives the fullest possible coustr.. 
tional details of a highly efficient f 
valve receiver. Sensitivity is asr- 
owing to the use of an H.F. stage z- 
double reaction; selectivity is achine 
both by means of a coupled aeu 
circuit and by optional use of a sme 
condenser in the aerial, whilst quality * 
achieved by the expedient of chwz: 
transformers the primary impedance * 
which is conipatible with the intex 
impedance of the valves preceding thee 
The receiver ig adaptable to all wo: 
lengths, and a separate H.T. tappinc » 
provided for each valve, provision b": 
also made for grid bias. It is pos: 
to switch off the L.F. valves as desir:4 
With regard to the H.F. valve, t ” 
well known that any switching in HF 
circuits is conducive to great inefficie .: 
and yet it is rather wasteful to ue > 


` stage of H.F. when receiving the '«: 


station, This difficulty is comple’: 
overcome in this receiver by the us - 
a unique circuit, whereby it is only n> 
sary to turn out the filament of the Ht 
valve by means of the rheostat in a: 
completely to eliminate the H.F. sa 
without the slightest loss of effet! 
Turning on the rheostat of the HF 
valve again immediately brings the EF 
stage into use once more without tè 
slightest trouble. 

u this book there will be found œ 
plete wiring diagrams, both practica: 3 
theoretical, printed in four colours. =‘ 7 
drilling templates, diagrams of pane: > 
baseboard, and photographs of th 7 
ceiver in various stages of constr:’™ 
will also be found. Advice is ge: '* 
cerning the choice of components, a 4 
list of the manufacturers of the +" 
components used by the author bein: 7, 
cluded. Needless to say, detas © 
operating the receiver are givé® ines 
with the dial settings for various £3 
on an average P.M.G. aerial. 
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| CHOICE OF PROGRAMMES. 


N a recent communication to the Press, Captain 
Eckersley has stated that new developments in the 
are under consideration 
whereby, instead of the present mixed programmes, which 


different types of pro- 
gramme will be available on differ- 
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required. Each group would be made up of stations. so 


situated that the combination of stations would cover the 


whole country as néarly as possible. Each of these groups 
of stations would put out the-same programme, and each 
station: in the group would work on precisely the same 
wavelength, the frequency being controlled by the crystal 
or tuning-fork method, the control 
being over land line if necessary. 
By such an arrangement we should 


ent wavelengths, and the endeavour pace 2 get what in practice would work 
- iş to be made to put all listeners, EDITORIAL VIEWS .. 791 out to be three ‘‘ distributed ” 
even those with the simplest TRANSATLANTIC TELEPHONY Tests .. 792 high-power stations, the power 


= sets, in the position of being 
‘` able to choose their programme 


-» the recommendations of the Broad- 
<- casting Committee, and very natur- 
‘< ally the B.B.C. have, since the 
publication of the Committee’s 


cational talks, according to their 
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from classical music, jazz, or edu- 


various tastes. This desirable goal 
as outlined by Captain Eckersley 
is, it will be remembered, one of 
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being reckoned as the sum of the 
powers of the stations comprisiny 
the group. 

Having thus limited our wave- 
lengths to three or perhaps four, 


at ... 798 


va instead of the present much larger 
a number, it would be possible to 


allow for wide differences between 
the wavelengths of different pro- 
815 grammes, thus facilitating recep- 
tion of one or another as required. 


.. Report, been engaged in efforts to REVIEW OF APPARATUS m 819 In addition, such an arrangement 
devise ways and means of meeting PIONEERS OF WIRELESS, 18—Dotsear would permit of considerable in- 
~ the recommendations so that when NEARLY FORESTALLS MARCONI ... 821 crease in the power of stations 
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=- made as to how the alternative 
: programme scheme is to be attained, yet it is interesting 
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to consider how some scheme might be put into opera- 
tion without serious dislocation of the present broadcast 
System. The method which occurs to us as the most 


feasible and practical arrangement is one where the 
Stations at Present in operation and linked together by 


es telephone wires should be divided into three or more 
. Broups according to the number of different programmes 


an objection, in that local stations 
would lose local colour in their 
programmes. We beleve, however, that this is a matter 
which is trivia] in comparison with the advantages which 
would be gained by having a real choice of programmes 
and the improvement in the programmes which could be 
brought about through central organisation of all the 
programme work, if necessary, through London studios, 
and limitation of the number of programmes to be com- 
piled and organised to three or at the most four. 
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value of the anode resistance ten times 
the value of the internal impedance of 
the valve, or the choke impedance twice 
the valve impedance, however, it is pos- 
sible to obtain 90 per cent. of the amplifi- 
cation factor of the valve. Probably in 
the average amplifier used the amplifica- 
tion obtainable will be between 80 and 
90 per cent. in the case of a choke and 
60 and 70 per cent. in the case of a resist- 
ance. The necessity of using a high value 
of anode resistance or a choke of high 
inductance value is clearly indicated. 
Furthermore, the necessity of using a 
valve of high amplification factor in 
either a choke or resistance coupled ampli- 
fier is shown. With regard to trans- 
formers, it is often incorrectly stated that 
the amplification obtained is equal to the 
amplification factor of the valve multi- 
plied by the transformer ratio. This is 
not strictly true, since the transformer 
primary must be considered as a choke, 
and, as we have just seen, with a choke 
having twice the valve impedance at any 
given frequency it is only possible to 
obtain 90 per cent. of the amplification 
factor of the valve. Now, a transformer 
primary necessarily contains far fewer 
turns than does a choke, and therefore it 
would probably be more correct to say that 
in the case of the average transformer the 
amplification obtained is equal to the trans- 
former ratio multiplied by about 60 to 
70 per cent. of the valve amplification 
factor. 
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Charging H.T. Accumulators from A.C. 
Mains. 


I have a 120-volt H.T. accumulator, and 
am desirous of charging it from my 
A.C. mains. Would you kindly give 
me details of a circuit for accom- 
plishing this, it being borne in mind 
that neither the initial cost nor the 
running cost must be high. C.L.D. 


One of the best methods of accom- 
plishing this is by means of a step-down 
transformer and a full-wave valve recti- 
fier, and full constructional details of an 
instrument of this type were given in 
our issue dated June 17th, 1925. This 
instrument, however, is undoubtedly very 
expensive to build. It becomes, therefore, 
necessary, in the interests of economy, 
to use an electrolytic rectifier of some 
type, this piece of apparatus being more 
usually known under the name of the 
Nodon valve. The objection usually 
made to the Nodon valve is that when 
used to handle a heavy current of two 
or three amperes, such as is the case 
when charging L.T. accumulators, it is 
apt to be both troublesome and mal- 
odorous, and undoubtedly there is some 
justification for these objections. When 
used, however, for the charging of H.T. 
accumulators, or for supplying H.T. 
direct to a receiver from A.C. mains, 
where we are dealing in milliamperes 
instead of in amperes, these objections 
disappear, and the electrolytic rectifier 
is constant and reliable in its action and 
is to be recommended. We recommend, 
therefore, that you make use of a step- 
down transformer and an electrolytic 
rectifier obtaining full-wave rectification 
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by means of the centre tap on the trans- 
former secondary in accordance with 
Fig. 2. The details of the step-down 
transformer will depend on the voltage 
and periodicity of your mains, and 
should. preferably be purchased from 
some reliable firm, such as the Zenith 
Manufacturing Co., to mention one well- 


known firm who undertake such work for . 


amateurs. If constructed at home, how- 
ever, very great care must be exercised, 
and you are advised to read thoroughly 
the articles in our issues dated August 
22nd and September 24th, 1924, which 
were specially devoted to the construc- 
tion of small power transformers, and 
in which details will be found for the 
construction of transformers suitable for 
any mains voltage or periodicity and for 
any output load. 
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The electrolytic cells also call for great 
care in construction if they are to be 
trouble-free, and in our opinion the best 
course for you to pursue is to obtain a 
copy of the November, 1925, issue of our 
companion journal, Experimental Wire- 
less, where on page 877 you will find a 
complete article devoted to the obtain- 
ing of both H.T. and L.T. direct from 
A.C. mains, in which very full details 
are given for the construction of these 
components in a reliable manner. Un- 
like the making of a power transformer, 
their construction is very simple. The 
actual apparatus described in this article 
is for the purpose of supplying the re- 
ceiver with both H.T. and L.T. direct 
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from A.C. mains, although. of cours, th 
H.T. portion of it is equally suitable for 
the charging of H.T. accumulators, ex- 
cept that the smoothing chokes and 
condensers would not be required. 
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. An Efficient Four-Valve Receiver. 


I am‘ desirous of constructing a tedi 
efficient four-valve receiver, using the 
best possible components. Two LP. 

. stages are required, with switching 
arrangements for eliminating tha | 
when desired, and a switching 
arrangement is also required to 
eliminate the H.F. valve when set 
desiring to bring in very distant 
stations. Sensitivity, selectivity od 
quality are features which are eser 
tial, and, of course, the receiver mit 
be suitable for all wavelength. | 
should be glad, therefore, if yo 
will give me constructional detas 
of such a receiver. A.A. 


We think that by far the best advke 
which we could offer is that you shoud 
obtain a copy of No. 4 of our Ex 
Wiring series of books entitled “A Foer- 
valve Combination Receiver,” by W. 
James, which should fully meet your 
requirements. This book, which may te 
obtained from us at a cost of 2s. 2d. prs 
free, gives the fullest possible constr. 
tional details of a highly efficient fear 
valve receiver. Sensitivity is assured 
owing to the use of an HLF. stage ard 
double reaction; selectivity is achieved 
both by means of a coupled aerul 
circuit and by optional use of a sene 
condenser in the aerial, whilst quality s 
achieved by the expedient of choosisg 
transformers the primary impedance ¢ 
which is compatible with the internal 
impedance of the valves preceding then. 
The receiver is adaptable to all wave 
lengths, and a separate H.T. tapping i 
provided for each valve, provision being 
also made for grid bias. It is possible 
to switch off the L.F. valves as desired. 
With regard to the H.F. valve, it 8 
well known that any switching in H.F 
circuits is conducive to great inefficiens. 
and yet it is rather wasteful to use 4 
stage of H.F. when receiving the Ia 
station. This difficulty is complet:!! 
evercome in this receiver by the us cf 
a unique circuit, whereby it is only neces 
sary to turn out the filament of the H.F 
valve by means of the rheostat in order 
completely to eliminate the H.F. saze 
without the slightest loss of effictety 
Turning on the rheostat of the H.F 
valve again immediately brings the H.F. 
stage into use once more without the 
slightest trouble. 

n this book there will be found cem- 
plete wiring diagrams, both practical and 
theoretical, printed in four colours. wh!s 
drilling templates, diagrams of pane! 29 
baseboard, and photographs of the te 
ceiver in various stages of constructa 
will also be found. Advice is given :'7 
cerning the choice of components, a f2 
list of the manufacturers of the actisl 
components used by the author being if 
cluded. Needless to say, details of 
operating the receiver are givea, together 
with the dial settings for various state 
on an average P.M.G. aerial. 
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CHOICE OF PROGRAMMES. 


[5 a recent communication to the Press, Captain 
Eckersley has stated that new developments in the 
organisation of the B.B.C. are under consideration 
whereby, instead of the present mixed programmes, which 
cannot ever hope to satisfy all 
tastes, different types of pro- 
gramme will be available on differ- 
ent wavelengths, and the endeavour 
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required. Each group would be made up of stations so 
situated that the combination of stations would cover the 
whole country as néarly as possible. Each of these groups 
of stations would put out the-same programme, and each 
station: in the group would work on precisely the same 
wavelength, the frequency being controlted by the crystal 

or tuning-fork method, the control 

being over land line if necessary. 

By such an arrangement we should 
` get what in practice would work 


is to be made to put all listeners, EDITORIAL Views . 791 out to be three ‘‘ distributed ’’ 
even those with the simplest TRANSATLANTIC TELEPHONY Tests ... 792 high-power stations, the power 
sets, in the position of being By A. Dinsdale. being reckoned as the sum of the 


able to choose their programme 
from classical music, jazz, or edu- 
cational talks, according to their By 
various tastes. This desirable goal 
as outlined by Captain Eckersley 
is, it will be remembered, one of 
the recommendations of the Broad- 
casting Committee, and very natur- 
ally the B.B.C. have, since the 
publication of the Committee’s 
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oe 198 powers of the stations comprising 


the group. 
Having thus limited our wave- 
lengths to three or perhaps four, 


ies instead of the present much larger 
ee number, it would be possible to 


allow for wide differences between 
the wavelengths of different pro- 
815 grammes, thus facilitating recep- 
tion of one or another as required. 


Report, been engaged in efforts to REVIEW OF APPARATUS 2, 819 In addition, such an arrangement 
devise ways and means of meeting PIONEERS OF WIRELESS, 18—Do.arar would permit of considerable in- 
the recommendations so that when NEARLY FORESTALLS MARCONI ... 821 crease in the power of stations 
the time comes for them to be put By Ellison Hawke. without producing mutual interfer- 
into operation the B.B.C. staff NOTES ON THE SUPERHETERODYNE ... 825 ence, because the wavelength 
By Capt. H. T. B. Hampson. . 
may be found prepared and ready, spacing would be great. 
ath - LETTERS TO THE Epiror  ...  ... 826 ee Le 
with the necessary preliminary The organisation which we have 
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work already accomplished. Al- 
though no statement has as yet been 
made as to how the alternative 
programme scheme is to be attained, yet it is interesting 
to consider how some scheme might be put into opera- 
tion without serious dislocation of the present broadcast 
system. The method which occurs to us as the most 
feasible and practical arrangement is one where the 
stations at present in operation and linked together by 
telephone wires should be divided into three or more 
groups according to the number of different programmes 
6 
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outlined above would be open to 
an objection, in that local stations 
would lose local colour in their 
programmes. We beleve, however, that this is a matter 
which is trivial in comparison with the advantages which 
would be gained by having a real choice of programmes 
and the improvement in the programmes which could be 
brought about through central organisation of all the 
programme work, if necessary, through London studios, 
and limitation of the number of programmes to be com- 
piled and organised to three or at the most four. 


a? 


db 


sites Tam Coa ap cui E E i GRAS ON RUNG E a ait fae E EN TEN 


A Description of the Apparatus and Methods Employed at the American End 
of the Circuit. 


By A. DINSDALE, 


HE human voice was first transmitted across the 

Atlantic by radio in 1915, when the American 

Telephone and Telegraph Company transmitted 
from the U.S. Navy station at Arlington, Virginia, to 
the Eiffel Tower, Paris. During these early tests 
hundreds of small receiving valves were used to provide 
power for the transmitter, and it was only for a few 
minutes at a time, during extremely favourable periods, 
that intelligible speech was received in France. 

Since that date the American Telephone and Telegraph 
Company have continued their researches until, at the 
present day, an intelligible conversation can be ċarried 
on between New York and London for several hours on 
end. Much experimental work remains to be carried 
out, however, before the service can be opened up on a 
successful commercial basis. 


The Two-way Circuit. 


An excellent idea of the wire and radio circuit between 
the two terminals of the system can be obtained from 
a study of the map shown in Fig. 1. From London 
speech is transmitted over the ordinary telephone lines 
to Rugby, where it is transferred to the radio trans- 
mitter and directed across the Atlantic to the American 
receiving station at Houlton, Maine. From Houlton 
the received speech is once more transferred to a wire 
circuit and conducted to 
New York City. 

The return path from 
New York to London is 
first by wire from New 
York to the Radio Cor- 
poration of America’s high- 
‘wireless station at 
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the speech frequencies are transmitted across the 
ocean is known as the single side-band carricr-eliminated 
method of transmission, The technicalities of this 
system were fully described by Mr. E. K. Sandeman in 
two recent issues of this journal,' so the present writer 
need only outline the reasons for its adoption before 
passing on to a description of the actual apparatus 
employed at the American end of the circuit. 


Advantages of Single Side-band Transmission. 


The original patents for single side-band transmission 
were issued to John R. Carson, to whom belongs the credit 
of having first suggested the method. It is interesting 
to note, in passing, that the system was originally 
developed for use on the American long-distance telephone 
lines, and its experimental use to-day for transatlantx 
telephony is but a further development of the land wire 
system, using, instead of wire conductors, the ether. 

In commencing to develop a system of radiotelephons 
for successful transatlantic operation, the first considera- 
tions are those of wavelength and power. Readers of this 
journal are well aware of the fact that it is not possible 
at present to obtain reliable reception in this country ot 
American broadcast stations owing to the vagaries of tte 
comparatively short (broadcast) wavelengths, between 30° 
and 500 metres, when used to cover such enormous distances. 

Neglecting for ıh 
present the possibilities ot 
ultra-short waves (for thes 
have not yet been fully 
explored), past experience 
has shown that the con 
stancy of received signal 
strength improves with in- 


power 
Rocky Point, Long Island, crease in wavelength 
thence by radio across the Houltaea Bee etary Now, according to t 
Atlantic to the British |) Seep wo decisions of the Loader 
receiving station at (0 le aaa 57 Kt - 5260 meters Convention, the range of 
Wroughton,, Wilts, and Traps Sta. wavelengths available fo 
from there on to London by Dotted Line ~ Direct Radio Path transatlantic communica- 
wire. The wavelength used fee Rocky Point Wraughton- -3300 Miles tion extends from 8.00° 
by Rugby is 5,770 metres Wrought ‘London $0" Miles metres up, and as this 
(52 k.c.), whilst Rocky were tink | Houlton nee -€00 Miles range is already almot 
Point transmits on 5,260 
metres eC: ); ; 

: ite (57 k eh by which Fig 1.—Wireless and land line links in the two-way BAG i ata Cae ai 
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Transatlantic Telephony Tests.— | 
entirely filed up by radiotelegraphic services, trans- 
oceanic radiotelephony must be conducted on wave- 
lengths somewhere below 8,o00 metres (37,500 cycles). 


Width of Side—bands. 


Ordinary speech frequencies range between about 300 
and 3,000 cycles, so that if the ordinary modulated carrier 
wave ‘system is used, a frequency band is occupied in the 
ether which extends 3,000 cycles above the carrier fre- 
quency and 3,000 cycles below. That is to say, a fre- 
quency band 6,000 cycles wide is used up, which means 
that, when transmitting on 38,000 metres, the side-bands 
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side-band carrier-eliminated system were clearly indicated 
in. the article previously referred to. It only remains 
to be said, therefore, that the transmitters now being tried 
out experimentally at Rugby and Rocky Point radiate 
only the minimum essential component parts of the original 
speech frequencies picked up by the microphone. All the 
power radiated is usefully employed in doing this work 
and nothing else; there is no power wasted in radiating 
a carrier wave which can, of itself, convey no message. 
For the purposes of the present experiments, the Ameri- 
can Telephone and Telegraph Company installed their 
transmitter at Rocky Point, this being the site of one 
of the Radio Corporation of America’s high-power trans- 
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Fig. 2.—Simplified circuit of the transmitter at Rocky Point, Long Island. 


will spread between about 7,400 and 8,700 metres. 
Apart from the difficulties of tuning both transmitter and 
receiver, ard the inefficiency of such flat tuning, such 
extravagance in the utilisation of the available waveband 
would result, in actual practice, in the restriction of the 
number of different channels to about four. 

In attempting to cover great distances with absolute 
certamty and reliability under all conditions, the question 
of power becomes one of the utmost importance. Suffi- 
cient must be employed to obtain the desired results, but 
the question of cost makes it imperative that no more be 
used than is absolutely necessary. 

The economies in both power and width of frequency 
band which can be effected by the adoption of the single 
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atlantic radiotelegraph stations, where there are avail- 


able two highly efficient multiple-tuned aerials. The use 
of an aerial of this type is desirable for directional pur- 
poses, and also on aeeount of the low damping inherent 
in such a system. As- many readers have observed, experi- 
ments are at present confined to Sundays, on which days 
the Radio Corporation's volume of traffic is low, thus 
leaving one aerial available for the tests. 


The Transmitter at Rocky Point. 


The simplified circuit diagram of the Rocky Point 
transmitter is shown in Fig. 2, and, as drawn, it falls 
naturally into three sections; the low-power modulating 
and amplifying stages in the lower half; the high- 
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bands, ¢.g., the upper one BEENA from ; 3,300 to 
36;000 cycles, and the lower one from 3210 aoe , to 
30,000 cycles. The carrier current suppli tae -by th 

oscillator, with which the input speech currents 


modulated, is suppressed, and does not appear 
output circuit. ; 


Function of the Filter Circuits. 


~ n 
These components in the output circuit are thei 
a band filter, which selects the lower side-band ti 
exclusion of the upper one and any small port 
carrier. which may still be present ovina 
unbalance of the No. r modulator. ‘There re 
fore, only one side-band, and this is then inte 
the input side of balanced modulator No. 2," 
also provided with a local oscillation genera 
supplies a carrier current at 88,500 cycles: ~ 
The result of modulation between the single 
and this carrier current is to produce a pair 
bands which are very widely separated in fre 
upper one, representing the sum of the two 4 re | 
extending from 118 ,500 to 121,200 cycles, and th 
one, representing the difference between t pe: 
quencies, extending from 58,500 down to 55,86 
In this second stage of modulation there is =a 
wide separation between the two side-bands whi a 
tates the selection at these higher frequencies o Bi: 
band to the exclusion of the other.  Amnothe 
important advantage is that it allows a range í 
ment of the transmitted frequency without 
for changing filters. This is accomplished by v 
frequency of the oscillator in the second step. E 
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Fig. 3.—Low-power section ol 

the transmitter, including 

speech input, modulating 

filter, and 750—-watt amplifier 
panels. 


power amplifiers, shown 
in the upper half and 
to the right; and the 
rectifier which supplies 
the power amplifier with 
direct current at high 
voltage, shown in the 
upper left-hand portion 
of the diagram. 

Taking these sections in 
order, it will be seen that 
the input voice fre- 
quencies, coming either 
from a local microphone, 
or from a telephone line, 
are fed into balanced 
modulator No. 1. Here 
the speech currents are 
modulated with a carrier 
current of a frequency of 
about 33,000 cyçles, 
which is provided by the 
local oscillator shown. In 
the output circuit of this 
modulator there appears a 
modulated current repre- 
senting the two side- 
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, 
Fig. 5-—Circular bank of fifteen water-cooled valves each 
handling a power of 10 kW. 


The frequency band which it is desired to transmit in 
this case is that corresponding to the lower side-band of 
the second modulator, ¢.e., 58,500 to 55,800 cycles, and 
this band is therefore selected by means of the output 
filter from the second modu- 
lator, shown in Fig. 2. This 
filter excludes not only the 
upper side-band, but also, as 
in the case of the first filter, 


ee i FILTER 
any small residual of the a sce edad 
carrier Current supplied to DETECTOR 31,500 - 

34,200 


the second modulator which 
may get through the modu- 
lator circuit if it is imper- 
fectly balanced. 

The side-band currents of 
the desired frequency hav- 
ing been prepared at low 
power, It is now necessary to 
amplify them to the re- 
quired extent for application 

Jo 


BEATING 
OSCILLATOR 
90,000 ~ 


to the transmitting aerial. The first stage of this amphi- 
fication increases the power to 750 watts, which outpnt-is 
then applied to the high power amplifier section shown 
in the upper right-hand part of Fig. 2. 

The low-power section of the transmitter, so far de- 
scribed, is illustrated in Fig. 3. From left to right the 
panels are devoted to speech input, modulators, filters, 
and, on the extreme right, the 750-watt amplifier. This 
latter has two sets of three 250-watt air-cooled valves, 
one set acting as spare. ‘These valves operate on 1,500. 
volts H.T. . | 

As a first step in the high-power amplification of the 
single side-band, the output of the 750-watt amplifier is 
applied to the 15 kW. amplifier shown in Fig. 2. This 
consists of two water-cooled valves in parallel, operating 
on a plate voltage of about 10,000 volts. . 


The Power Amplifier. 


By means of a transformer, the output of this ampli- | 
fier is then applied to the 200 kW. amplifier, illustrated 
in Fig. 4. The two frameworks shown at right and left 


- of the picture were originally built to contain ten 10 kW. 


water-cooled valves each, in two banks of five. The 
engineer at the left is holding up one of these valves. 
The switches in the centre section of each of the panels 
are for the purpose of connecting. a meter in the filament 
circuit of any valve. Immediately below are the ten 
filament rheostats. ’ 

As now arranged, however, these two panels contain 
only four valves each, a further bank being mounted 
in a circular mounting in the rear of Fig. 4. This bank, 
shown more clearly in Fig. 5, contains fifteen 10 kW. 
valves, the water-cooling arrangements of which are well 
shown in the illustration. The handles at the base of the 
mounting belong to the filament rheostats. This method 
of mounting such a large number of high-power valves 
considerably shortens the filament, grid, and plate leads, 
and facilitates the arrangement of the water-cooling 
system. The total output of the high-power amplifier 
system is 200 kW., and this is then fed into the multiple- 
tuned aerial system. 

The high-power valves shown in the illustrations were 
specially developed for the purpose. The plate is actu- 
ally part of the wall of the valve, the upper part, 
through which pass the grid and filament leads, being of 
glass, which is joined to the copper plate by means of a 
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=} Fig. 6.—Simplified diagram of the apparatus for receiving single side-band carrier-eliminated 
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Transatlantic Telephony Tests.— - 
specially developed seal. This seal has to hold th 
vacuum at varying temperatures, and is actually capable 
of doing so at temperatures varying between that of 
liquid air, — 190 degrees Centigrade, and +350 degrees 
Centigrade, the boiling point of mercury. The filament 
requires a current of 25 amperes, and with 10,000 volts 
on the plate is capable of giving a maximum electron 
emission of 6 amperes. The valve is mounted so that the 
copper plate fits into a water jacket, round which flows 
the cooling water. This water is in actual contact with 
the plate, and is therefore at high potential with respect 


Fig. 7.—Interior of receiving station at Houlton, Maine, U.S.A. 
the extreme right, the other panels being the terminal boards and amplifiers for the telephone 
` i lines from New York. 


to earth; hence the coiled rubber tubing, the purpose of 
which is to improve the insulation of the water column. 


Power Rectifiers. 


The 200 kW. rectifier unit, which supplies all the high- 
power valves with the requisite 10,000 volts high ten- 
sion, contains 12 rectifying valves, two of these being 
used for each half wave, so that full-wave rectification 
is obtained on all three phases. The output of this recti- 
fier is fed to the amplifiers through an interphase reactor 
and smoothing circuits. The purpose of the interphase 
reactor is to balance the output of each phase, and also 
to protect the transformer windings in the event of the 
failure of one of the rectifier valves. 

Thus, the transmitting system is one in which the use- 
ful side-band is first developed by modulation and filtra- 
tion at lower power (one watt, or less). and then its 
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power is built up to a high value by a succession of 
powerful amplifiers. i 


The Receiving System. 


The receiving apparatus used at the American end of 
the London-New York circuit is a development of the 
well-kħown superheterodyne method of reception, the 
principal modification being the addition of a second 
oscillator which is coupled to the second detector for the 
purpose of supplying the missing carrier waye. The cir- 
cuit is illustrated in simple form in Fig. 6. A view of 
the complete receiving station at Houlton, Maine, is given 

in Fig. 7. The radio 
apparatus is to the right, 
whilst to the left is the tele- 
- phone testboard and ampli- 
fiers for the wire circuit to 
New York. i 
The theoretical details of 
single side-band reception 
have already been described 
in these pages, so there is no 
need to go into them now. 
Referring to Fig. 6, recep- 
tion is carried out in two 
steps. The received side- 
band is first stepped down to 
a lower frequency before it 
is detected, this action being 
accomplished by combining 
in the first, or H.F., detec- 
tor the incoming  side-band 
of 55,800 to 58,500 cycles 


with a locally generated 
current of about 90,000 
cycles. 


From the output of the 
detector the difference-fre- 
quency band of 34,200 to 
31,500 cycles is selected by 
a band filter and passed 
through the intermediate fre- 
quency amplifier, and thence 
to the second, or L.F., de- 
tector. This detector jis 
supplied with a carrier of 
34,500 cycles, which, on ‘‘ beating ° with the selected 
band, gives in the output of the detector the original 
voice-frequency band. 

The object of so complicating the system is to secure 
the combination of a high degree of selectivity with flexi- 
bility of tuning. This high selectivity is obtained by 
the use of the band filter, and it is further improved by 
applying the filter after the frequency is stepped down 
rather than before. 

To illustrate this improvement, assume that there is 
present an interfering signal at 60,000 cycles, 1,500 
cycles off from the edge of the received telephone band. 
This is a frequency difference of about 2} per cent., but 
after each of these frequencies is substrated from 90,000 
cycles, the difference of 1,500 cycles becomes almost 5 
per cent. This enables the filter to make a sharper 
discrimination against the interfering signal. 
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Furthermore, the filter is not required to be of variable 
frequency, as would be the case were it employed directly 
at the received frequency, since by adjusting the fre- 
quency of the beating oscillator the filter can be readily 
applied anywhere in a wide range of received frequen- 
cies. The entire method, therefore, enables the filter 
circuit and also the intermediate frequency amplifiers to 
be designed for maximum efficiency at fixed frequency 
values without sacrificing the flexibility of the receiving 
set should a change of operating wavelength be decided 
upon. 

A question may arise in the minds of readers as to 
the synchronism of the frequency of the local carrier 
supply oscillator with the frequency of the original 
carrier wave at the transmitter. 

If both side-bands were transmitted, without a carrier, 
the difficulty of synchronising the receiver would indeed 
by very great, and unless the synchronism were perfect, 
the system would not work. With single side-band trans- 
mission, however, such great exactitude is not necessary, 
and it has been found in practice that a difference in 
frequency as large as 50 cycles may exist between. the 
carriers of the transmitter and receiver without causing 
any serious distortion of the received speech. 


Results of the Tests. 


Before the English terminal station at Rugby was 
built, the American Telephone and Telegraph Company 
were experimenting with this new system of transmission 
as applied to a radio circuit. ‘Transmissions have been 
made every Sunday from the Rocky Point station for the 
last three years, the object of which has been to collect 
data on the conditions prevailing in the ether medium 
between America and this country. Diurnal and seasonal 
variations in the strength of Rocky Point’s signals as 
received in England have been exhaustively studied and 
plotted, and also the ratio between signal strength and 
the strength of interfering noises due to static and other 
causes. In America, simultaneous observations were made 
on various British high-power radiotelegraph stations 
operating on different wavelengths in order to investigate 
receiving conditions in the States on the different wave- 
lengths. 

A typical curve of the signal field strengths received in 
England from American stations operating on different 
wavelengths is given in Fig. 8. This curve is the average 
of the diurnal variations for the month of September, 
1923, and illustrates very clearly the effect of the sun’s 
rays over the Atlantic and how this effect varies on 
different wavelengths. From this curve it will be seen 
that the worst conditions are met with at sunset in this 
country, and this also holds good for the reception of 
British stations in America. 

The procedure in making tests is as follows: 5 minutes 
of tone telegraph identification signals for receiver ad- 
justment purposes; 10 minutes of disconnected spoken 
words, followed by 10 minutes of five-second tone dashes 
separated by five-second intervals. 

These tone signals are obtained by switching into the 
microphone circuit a valve oscillator, consuming about 
one-hundredth of a watt, which oscillates at a frequency 
of 1,500 cycles. During the third test period, the inter- 
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Fig. 8.—Average diurnal variation in feid stren of three 

American stations received at New Southgate, London, during 

the month of September, 1923, Antenna currents were as follow: 
' WQL, 600 amps.; WSO, 600 amps. ; 2XS, 300 amps. 


vals between the dashes are utilised for throwing into 
circuit at the receiver a local signal generator, the strength 
of which can be varied, so that an accurate comparison 
can be made between local and distant signal strengths, 
and a more or less exact measurement made of the 
received signal field strength. i 

Measurements of noise due to static are made in a 
similar manner. In this connection, it has been found 
that both the American and British receiving stations 
are troubled by atmospherics which arrive mainly from 
the same source, presumed to be south-eastern Europe, 
Asia, and Africa: The receiving system illustrated in 
Fig. 6 was first used in conjunction with a frame aerial, 


but it has Leen found that immensely improved results, as 


regards freedom from atmospherics, are obtained by using 
a Beverage wave-antenna for reception, and such aerials 
are now in use at both terminal receiving stations. 
Although enormous progress has been made towards 
the establishment of reliable telephone communication 
between London and New York, much still remains to be 
done, and it is not yet possible to say when the service 
will be opened to the public on a commercial basis, but 
the day will come when a private individual will be able 
to speak from his home anywhere in the British Isles to 
another individual situated in any part of the United 
States or Canada. Thus will another great connecting 
link be forged between the great English-speaking 
countries of the world. 
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A Section Devoted to New Ideas and Practical Devices. 


EARTHING SWITCH. 


The diagram shows a convenient 
form of weatherproof earthing switch 
incorporated in the lead-in tube. 

The tube should be preferably of 
shonite, and of as large a diameter 
əs possible to facilitate the insertion 
of the terminals shown. Each end 


Weatherproof earthing switch. 


of the tube is plugged with a disc 
drilled centrally to act as a bearing 
for the ebonite rod actuating the 
switch. This rod is drawn back- 


wards and forwards by a knob fitted 


inside the house. Contact between 
the aerial and the aerial terminal of 
the set 1s established through a piece 
of metal tubing fitted to the ebonite 
rad. This also serves to connect the 
aerial through to earth when the rod 
is pushed in.—H. G. N. 


Oon0o 


SWITCHING REINARTZ RECEIVER. | 


Instead of employing a single-pole 
change-over switch to cut out the 


4.T.+ 


Switching the LF. valve in a Reinarts 
receiver. 


A I4 


L.F. amplifying valve in a two-valve 
Reinartz receiver, an arrangement of 
coil plugs and sockets may be em- 
ployed, assuming that a plug-in coil 
is used for the H.F. choke. 

In the diagram, B represents a coil 
pin and A and C sockets fitted to the 
panel, with standard spacing. With 
the coil plug between B and C the 
detector valve alone will be in circuit. 
On plugging in the coil between A 
and B, however, the output from the 
detector valve will pass through the 
primary winding of the transformer 
coupling, the detector, and L.F. 
valves, thus bringing the amplifying 
valve into operation. i 
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VALVES FOR IDEAS. 


Readers are invited to submit brief : 
details, with rough sketches, where : 
necessary, of devices of experi= : 
: mental interest for inclusion in this : 
: section. A receiving valve will be : 
despatched to every reader whose : 
idea is accepted for publication. : 


: Letters should be addressed to the Editor, : 
: ‘Wireless World and Radio Review,’ Dorset : 
: House Tudor Street, London, E.C.4, and : 
: marked ‘‘ Ideas.” : 
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WINDING FINE WIRE. 


A piece of copper wire bent to the 
shape shown in the diagram and fitted 
to the spindle carrying the supply 
bobbin of wire will ‘prove of great 
assistance when rewinding telephones 
with No. 47 S.W.G. wire. 

In the ordinary way kinks would 
be formed in the wire if the winding 
were stopped for any reason, due to 
the fact that the heavy supply bob- 
bin of wire continues to rotate after 


the telephone bobbin has been 
stopped. With the wire in position, 
however, the slack is automatically 
taken up and the speed of winding 


Preventing formation of kinks in fs: 
wire 


may be increased without risk ci 
breakage.—J. A. S. 


oo0u 


LIGHTNING ARRESTER. 


A very convenient mounting for 4 
spark gap lightning arrester can le 
made from a porcelain lighting fuse 
box. The spark gap electrodes ar 
cut from sheet metal and screwed te 
the existing terminal plates. Net 
only does the screw cap effectually 


Lightning arrester. 


protect the gap from the weather, but 
the glazed porcelain base provides 
insulation of a very high order which 
does not depreciate through ato 
spheric corrosion. —F. T. 
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Build a Single=valve 
Set Giving Visual 
of Selfzoscillation. 


How to 


Indication 


By N. P. VINCER-MINTER. 


into the realm of broadcasting consists of the use 

of an inexpensive crystal receiver must often grow 
very envious when he reads of the many feats of distant 
reception accomplished by people able to indulge in the 
luxury of a multi-valve receiver. The more he reads 
about the apparatus customarily used by such persons, 
however, the greater does the prospect of ever being able 
to emulate them recede from the realms of possibility. 
He reads of ‘‘ Trinidynes,’’ of ‘‘ counterphase, reflex 
neutrodynes,’’ and such-like expressions beloved of those 
who never seem to get any farther than receiving 2LO 
and 5XX, and decides, after all, that in order to accom- 
plish the reception of other stations than the loca] one a 
combination of the financial and technical genius of 
Rockefeller and Einstein is necessary, and accordingly 
he regretfully puts the project out of his mind. He is 
usually strengthened in this attitude of mind after listen- 
ing to the futile efforts of a friend to cut out the local 
- station with a home-constructed multi-valve receiver which 
has probably cost him £20 for parts and a considerable, 
amount of labour. 


f | NHE man of moderate means whose sole incursion 


Cost of Loud-speaker Reception. 


Unfortunately, however, the crystal user of moderate 
means gets the equally erroneous impression that in con- 
trast to the expense and trouble involved in receiving dis- 
tant transmission, loud-speaker reception of the local 
station is simple, inexpensive, and foolproof. He accord- 
ingly rushes blindly into the building of an L.F. ampli- 
fier and the purchase of a 
loud-speaker, and, to his 
subsequent amazement and 
sorrow, discovers that really 
good loud-speaker reception 
of the local station is not 
quite such a simple and in- 
expensive matter as he at 
first thought. From actual 
personal experience the 
writer is in a position to 
state definitely that whilst 
headphone reception of dis- 
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Fig. 1.—The theoretical diagram. 
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tant stations is a comparatively easy and inexpensive 
matter well within the scope of the man of moderate 
means and moderate skill and knowledge, loud-speaker 
reception of the local or any other stations is a task 
which only those possessed of a considerable amount of 
knowledge and experience and willing to expend a rela- 
tively large amount of money both in actual outlay and 
upkeep should attempt to tackle. 


False Economy of Cheap Components. 


Let us examine these two spheres of wireless activity 
in detail, and we shall very quickly see that this is by 
no means a false impression. In the first place, if the 
quality obtained is to be really worth while, it is of little 
use economising by the purchase of cheap transformers, 
and one must be prepared to pay from twenty to thirty 
shillings for a good transformer. The ordinary small 
dull emitter is definitely ruled out of the question, and 
power valves, which are by no means cheap, must be 
purchased. The H.T. battery must total not less than 
120 volts, and since the plate current consumed by power 
valves is quite considerable, it is of little use purchasing 
the smallest type of H.T. battery, and either the ex- 
pensive jarge-cell type or an H.T. accumulator must be 
purchased, whilst in addition it might be observed that 
loud-speaker manufacturers are not noted for their phil- 
anthropy. So much for initial outlay; and now what 
about running costs. First, the filament accumulator must 
be of reasonably large type, and even then will require 
fairly frequent recharging, since the majority of power 
valves consume a quarter of 
an ampere apiece, and we 
cannot contemplate the use 
| i of the popular 0.06 type of 
_ dull emitter. Even though 
00005 mfd we have purchased the 
large-cell type of H.T. 
battery, it will not be many 
months before it succumbs 


: e 7 A 
o+ under the insistent demands 


made by the power valves, 
even though the correct value 
of grid bias is used. In hot 
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weather it will be found that the useful career of our 
H.T. battery will be considerably diminished, and we 
may have to face the prospect of purchasing another 120 


volts of H.T. sooner than we anticipated. Lastly, power 


valves and even expensive L.F. transformers do not last 
for ever. Then, again, the technical pitfalls are many, 
and it so often happens that after the expenditure of a 
great deal of time and money and ‘‘ following your in- 
structions to the letter °’ results leave a great deal to be 
desired, owing to some obscure cause which may often 
baffle even the highly technical. 

On the other hand, what do we need for headphone 
reception of stations other than the local? In the first 
place, we want a good sensitive and selective receiver, 
well able to eliminate the local station and receive distant 
stations, a project which is within the grasp of anybody 
possessing a very modest amount of mechanical skill and 
patience. Our receiver need contain no expensive com- 
ponents, the most expensive item being variable con- 


View from rear of receiver. The wiring is short and direct. 


densers, which, however, are not subjected to the same 
strain as an expensive L.F. transformer, and will last 
considerably longer. Our valve can be a moderately 
priced dull emitter whose filament is heated by a small 
and comparatively inexpensive accumulator. We do not 
require 120 volts H.T., 40 to 60 volts being ample, and, 
furthermore, since the plate current will be small, we 
have no need to purchase the expensive large types of 
battery. We require no loud-speaker, but can purchase 
instead two or three pairs of really good headphones. As 
for the running costs, they are negligible. Our accumu- 
lator need cost us no more than 1os., and, if the correct 
slow-discharge dull emitter type is purchased, will give 
several weeks’ service between charges. The plate current 
being small, even the small-cell type of 60-volt H.T. 
battery will last a considerable time, and when the time 
A 16 
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comes for renewal the outlay on a new battery will not 
be heavy. There are no expensive components such as 
transformers, which, owing to the likelihood of break- 
down, are a continual menace to the bank balance of the 
user 


Choice of a Circuit. 


Having carefully compared the relative cost of loud- 
speaker operation on the local station, or headphone re- 
ception of distant stations, the question will naturally 
arise concerning the reliability and the simplicity of both 
construction and of operation of the instrument, and the 
potential ‘‘ DX chaser ’’ will naturally bethink him of 
the unreliability and general lack of results obtained by 
his friends with their large multi-H.F. sets, and he will 
remember that, apart from lack of satisfactory results, 
both the initial and the running costs of such a large 
number of valves could be by no means small, quite apart 
from the difficulty of construction and operation. Whilst 
wishing in no way to discourage the multi-valve 
enthusiasts and all their 
works, the writer would, 
however, respectfully sug- 
gest that in a large number 
of cases their many valves 
are more of a hindrance 
than a help, and that their 
mighty home-made engines 
of reception may well be 
compared to high-powered 
and highly inefficient cars of 
years ago, wherein most of 
the available power was 
wasted, and they would do 
better if they used up less 
power in heating up valve 
filaments, etc., and turned 
their attention to the more 
efficient use of a smaller 
amount of energy. This 
must not be taken to mean 
that the modern well- 
designed and well-made re- 
ceiver is not capable of 
greater things than a single- 
valve set, because it is, fust 
as much, indeed, as a 
modern and properly designed racing car is capable of 
greater feats of celerity than the more humble family 
affair, and yet from the point of reliability and service 
the ordinary man would undoubtedly choose the latter, 
the whole point being that the former is solely for the 
expert, and does undoubtedly need an expert to get the 
best out of it. It is exactly the same with the multi- 
valve wireless receiver. When designed, built, and 
handled by an expert, its potentialities are truly amazing, 
but the skill in construction and operation necessary to 
obtain real efficiency from it are far beyond the scope of 
the ordinary non-technical man working from a blue 
print. It is surely far better for the average man with 
little or no knowledge and the disinclination to spend 
£50 or so on a professional instrument of good design 
to confine himself to simple receivers whose construction 
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and operation are well within 
his powers. It is not going 
too far to say that the success 
obtainable with a home-con- 
structed wireless receiver is 
in inverse ratio to its simph- 
city in design and construc- 
tion. Given a well-designed 
and well-constructed single- 
valve receiver (and the con- 
structional work need only 
be of the simplest type), it | 
is surprising the number of 
distant stations that can be 
received at good strength on 
the telephones. 

What, then, constitutes a 
good single valve set? Cer- 
tainly not the conventional PON 
type of single valve receiver - 
with its cumbersome moving Q 34 - 
coils and technically un- 
sound direct-coupled aerial B iin. dia.; C, 7/32in. dia. ; 
circuit. It has been shown I 
hy the writer in a recent article that success or otherwise 
in achieving long range results with a single-valve 
receiver depends on the smoothness or otherwise of the 
control over reaction. He furthermore showed in that 
article that one of the best methods of achieving that 
result was the Reinartz circuit.’ The writer would go 
farther in this article and say that the more simple the 
particular form of Reinartz circuit used (and there are 
several variations) the better the results obtained. 
Furthermore, if we are to obtain the selectivity necessary 
to eliminate the local station, we must use a coupled aerial 
circuit. In the particular receiver under discussion, the 
writer uses one single coil and one coil only, this coil 
being as fixed and immovable as the rock of Gibraltar, 
and yet he would back it for sensitivity, selectivity, and 
reliability against any single-valve receiver using three 
moving coils, a fully tuned aerial circuit, variable grid 
leak, and all the other paraphernalia beloved of the 
‘< experimenter.” He would not, however, attempt to 
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Fig. 3.—Layout of baseboard. All components should be well spaced as shown. 


Fig. 2.—Dimensional detajls of the front panel. 
D, jin. dia. and counters 
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Drilling sizes are as follow: A, 7/i6in. dia. ; 
fer Neo. 4 wood screws; jin. dia. 


say that the receiver was capable of giving the same re- 
sults as a good neutrodyne receiver capably handled, but 
he would say unequivocally that it will do a lot better in ` 
the hands of the ordinary man than a very large percent- 
age of the home-made ‘‘ 2 H.F.” receivers it has been 
his misfortune to encounter. 


The Oscillation Nuisance. 


There is, however, just one failing in a single-valve 
regenerative receiver which has led to its not being en- 
couraged greatly by the powers that be (‘‘ Ah! ° says the 
reader, ‘‘ here comes the inevitable ‘ but’! °), and that 
is its power of annoying other listeners with its caco- 
phonous caterwaulings when it goes into oscillation, as it 
usually does when placed in the hands of either the un- 
skilled listener or the wilful ether-hog. There is, of 
course, no implement short of a heavy mallet which will 
prevent the wilful oscillator from pursuing his nefarious 
path, but the writer is still foolish and inexperienced 
enough to put his faith in human nature and to believe 
that the average honest 
citizen does feel genuinely 
distressed when he thinks 
that he is interfering with 
the pleasure of his fellow 
men, and he has, therefore, 
taken the trouble to include 
in this receiver an instrument 
which will give visual indi- 
cation when the danger point 
is being approached, and 
will, as it were, throw out 
the ‘* thus far and no farther 
shalt thou go” sign, and 
enable the conscientious citi- 
zen to keep from actually 
oscillating. Most people 
know that when they hear 
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LIST OF COMPONENTS. 


1 Ebonite panel, ldin. x Yin. x ğin. 

1 Baseboard, 15in. x din. 

1 Ebonite terminal strip, 7in. x Ijin. x “ĉin. 

I pair panel mounting brackets. 

2 -0005 variable condensers with slow-molion dials (Newey). 
1 Lowoss coil former, Gin. x 3in. (Becol). 

1 Stud switch for panel mounting (Bower-Lowe). 

1 -0003 mfd. fixed condenser (Dubilier). 

1 -002 mfd. fixed condenser (Dubitlier). 

1 1 mfd. fixed condenser (T.C.C.). 


Approximate cost 
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reer Peer rere ft) 


I 5-ohm rheostat (Lissen). 

1 409-ohm potentiometer (Lissen). 

1 2-megohm grid leak (Dubilier). 

1 Valve holder (Lotus). 

1 Milliammeter with scale reading 0 to 5 (Sifam). 

8 Indicating terminals, A., E., H.T.+-, H.T.—, L.T.+, 
L.T.—, G.B.+, G.B.— (Belling Lee). 

No. 24 D.C.C. wire. 

2 Dial indicators, “ Tuner,” “ Reaction.” 
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the familiar whistle in their headphones, when turning 
their dials, they are oscillating, but this is of little use in 
assisting to avoid the oscillation bugbear since once the 
whistle is heard, the mischief has been done. One often 
reads the rather futile advice of touching the aerial 
terminal with a moistened forefinger and that a particu- 
larly loud plop will result when oscillation sets in. This, 
again, is a case of locking the stable door after the horse 
has been stolen, and in any case one cannot sit in front 
of the receiver persistently tapping the terminal like an 


animated marionette, quite apart from the fact that, 


usually both hands are necessary in tuning anything but 
a crystal set. s | 


Piate Current Milliammeter. 


What is wanted, then, is some device which will give 
an indication of the approach of the oscillation point 
before the valve has actually commenced to oscillate. 

This is so simply arranged for that it is a cause of 
great wonderment that it is not more often done. All 
that is necessary is that a milliammeter, with a suitable 
scale reading, be connected in series with the H.T. sup- 
ply. It will then be found that when the receiver is 
switched on and the filament temperature and H.T. volt- 


Fig. 4.—Details of terminal strip. Ai 
o. 


7/32in. dia. ; B, jin. dia 
and countersunk for 


wood screws. 

age suitably adjusted, the milliammeter will give a certain 
definite reading according to the characteristics of the 
valve employed. The actual value of the milliammeter 
reading does not concern us, but what does concern us is 
that as we increase the amount of reaction control the 
needle will steadily move from the original position it 
takes up, and when the critical point is reached and 
oscillation sets in the needle will give a sudden and very 
definite downward swoop. With a very little practice we 
shall be able to so manipulate our controls that we never 
quite reach the point where the needle will swoop and so 
indicate actual oscillation, and yet by careful practice we 
shall be able to take full advantage of reaction, since we 
shall be able to bring the needle right up to the point 
where previously acquired experience has taught us it is 
about to dip, and we know very well that we are now 
getting the full benefit of reaction and so getting the last 
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ounce possible out of the receiver, and any further appli- 
cation of reaction will be of no benefit, but will merely 
cause useless oscillation. Now we shall not be using a 
power valve, but merely a general-purpose dull emitter. 
or, better still, a high-impedance power valve like the 
D.E.5B. and an instrument with a scale reading of up 
to 5 milliamperes will be ample. A D.E.R., for ir- 
stance, with the correct voltage of 40, when used as 3 
detector and with the grid biased two volts positively. 
will have a plate current of 1? milliamps., a D.E.3 hav- 
ing jess, whilst a D.E.3B. will have a current of les» 
than one millhiamp. The use of a larger scale instrument 
is not advised since the movement of the needle will b= 
too smal] to be of any real practical value. 


Points in the Design. 


With regard to the actual receiver, it will be notice: 
that the single coil used is wound in the form of « 
solenoid, since experience shows that this form of ou! 
winding is productive of the least losses. The carpinz 
critic will at once say that it is of little use making the 
coil low-loss if we are going tQ use grid current rectifica- 
tion and, in any case, we can make up any losses there 
may be in the coil by the application of reaction. Quite 
so. It 1s equally true, moreover, that if it be found pos- 
sible to run a locomotive at a certain speed by a certain 
expenditure of energy, then it will be found also that 
when ‘the brakes are partially applied a certain loss of 
speed is experienced and it will be a simple matter to 
counteract the losses so experienced and bring the spee: 
up to its former value by the application of more power. 
Surely, however, it would be more economical to see that 
the brakes were vof partially applied, and so maintain 
our desired speed at a less expenditure of power. 

Another point worthy of note is the use of a potentia- 
meter for adjusting the value of positive bias given to the 
grid of the valve for producing the usual cumulative grid 
rectification effected. Now it is fairly safe to say that in 
go per cent. of the receivers employing this almost uni- 
versal method of rectification, the grid is made far tœ 
positive. In nearly all cases the best value is between 
14 and 2 volts positive, this value being easily ascertained 
from the curves supplied by the valve manufacturers, an! 
yet how often does one see the grid return lead taker 
direct to the positive terminal of a six-volt accumulator. 
thus giving the grid a six-volt positive bias. The net 
result of this excessive positive bias is merely to cause 
very poor control over oscillation by the introduction of 
electrical ‘‘ backlash,” and this, of course, very seriously 
diminishes the useful range which can be obtained from 
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the receiver, and probably accounts for the poor results so 
-often obtained by single-valve users. Indeed, it is not 
going too far to say that in all probability this technical 
fault is responsible for a great deal of the oscillation 
which is doing so much to bring the broadcasting re- 
ceiver into disrepute, for one can well imagine a single- 
valve user rendered desperate by his erratic reaction con- 
trol and resorting to the old, bad method of receiving 
stations by heterodyning its carrier wave and then descend- 
ing to the silent point and steadily oscillating. When thus 
settling on the silent point, a heterodyne whistle will not 
be heard, of course, but the quality of reception obtained 
not only by the offender, but 
by all the  unfortunates 
situated in the neighbour- 
hood, will suffer consider- 
ably. The potentiometer is 
provided, therefore, so that 
the grid of the valve is cor- 
rectly biased. The potentio- 
meter will only consume a 
few milliamperes of current, 
provided, of course, by the 
accumulator, and no anxiety 
need be felt on this score, 
although the potentiometer 
should be connected as shown 
in Fig. 1, and not in its 
usual position directly across 
the low-tension terminals. 
Connected as shown, the 
turning off of the rheostai 
will effectively’ cut off all 
current from the potentio- 
meter windings. 

The grid bias terminals should be normally short- 
circuited by a piece of wire, and are provided for the 
insertion of a grid battery when it is desired to obtain 
maximum purity from the local station by the employment 
of bottom bend rectification, the potentiometer being again 
useful in adjusting the working point accurately on the 
bottom bend of the characteristic curve. Do not forget 
the by-pass condenser, which should shunt both the grid 
battery and the potentiometer windings. With regard to 
the variable condensers, they should be of a good type 
fitted preferably with some form of slow-motion dial. 
From the point of view of ease of control, it is highly 
desirable that the reaction condenser be of a type in 
which neither set of plates is connected to the operating 
shaft in order to avoid hand capacity effects, since 
both sides of the variable condenser are at high oscillating 
potential. 


Winding the Tuning Coil. 


_ The coil consists of a total of eighty-five turns of No. 
24 D.C.C. wound on a low-loss former, six inches long 
by three inches in diameter, and is very simply con- 
structed. The whole eighty-five turns are wound on in 
the same direction, and a tapping is made at the sixtieth 
turn for the grid end of the coil, this being for the 
L.T. — and earth connection. Five turns from the earth 
12 
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tap comes the first aerial tap, the other three aerial taps 
being at the tenth, fifteenth, and twenty-fifth turns from 
the earth tapping, this twenty-fifth turn being the other 
end of the coil to which also is attached one side of the 
reaction condenser. The remainder of the constru-tional 
work js absolutely straightforward. It will be noticed 
that the receiver baseboard goes back less than six inches 
from the panel. If desired, this can be made to extend 
much farther back in order to make room for a small 
accumulator and a small H.T. battery, thus rendering the 
receiver completely self-contained. The only other part 
worthy of mention is the milliammeter. This instrument 
has two terminals marked positive and negative, and care 
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Plan view with valve removed. 


should be taken to connect up as shown in Fig. 1, the 
1 mfd. condenser shunting both meter and H.T. 
battery. 


Operation. 


When first putting this receiver into use, the first thing 
to do is to make the necessary adjustments for obtaining 
a smooth control over reaction. This is done by a care- 
ful adjustment of the H.T. voltage, which will probably 
be round about 40 volts, and a careful adjustment of the 
potentiometer. The user should not be satisfied with these 
adjustments until the receiver glides almost imperceptibly 
in and out of oscillation, until, in fact, the only indica- 
tion of oscillation is that provided by the meter. If the 
receiver is so badly adjusted that oscillation stops and 
starts with an audible plop, the only station ever heard 
will be the local one. This receiver definitely will not 
receive Daventry, or any other long-wave station, and the 
writer declines to offer any suggestions for making it do 
so. Any switches or other arrangements included to effect 
this would not only destroy the simplicity of the receiver 
but would affect its sensitivity and ease of control on 
the normal broadcasting wavelengths, and would materi- 
ally reduce its selectivity. In the writer’s opinion it 
is on this very point where so many amateurs have 
come to grief. The high selectivity and, sensitivity 
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of the good-class American receiver as compared with its 
British equivalent has long been a sore point among 
British listeners. One of the principal causes of this 1s 
that until quite recently the American manufacturers were 
not confronted with the problem of having to make pro- 
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Fig 5.—Practical wiring diagram 


vision for the reception of a station far removed from 
the wavelengths of the other stations. Surely it is not 
worth while to sacrifice the chance of receiving innumer- 
able British and Continental stations with the receiver for 
the sake of including Daventry and one or two long-wave 
Continental stations in its repertoire. 

It will be noticed in this receiver that no H.F. choke 
is used, the reason being that it is unnecessary and super- 
fluous, and would only be an extra component to the 
receiver without any compensating gain in efficiency. Do 
not, however, connect a fixed condenser across the tele- 
phones. An L.F. amplifier may be added in the normal 
manner, the transformer primary taking the place of the 
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headphones, but here again the primary winding must 
not be shunted by any condenser. 

This receiver was first tested on a normal] aerial and 
earth about eight miles from 2LO, and by using fifteen 
turns in the aerial not the slightest difficulty was expen- 
enced in entirely eliminating 2LO and in receiving, and 
receiving well, a large num- 
ber of other stations both 
British and Continental. 
Tested on an indoor aerial 
in the same locality it was 
still found possible to re- 
ceive several stations.. Tested 
later on an outdoor aenal 
about three miles from 2LQ, 
it was found that that station 
interfered badly,: using 
fifteen turns in the aenal. 
Reducing this to ten turns a 
number of other stations were 
‘ tuned-in, although 2L0O 
could still be head in the 
` background. Using five 
turns only in the aerial 2LO 
was completely eliminated. 
and other stations received. 
although, of course, their 
signal strength was con- 
siderably diminished. 


Conclusion. 


It should be pointed out 
with regard to the aerial 
switch that this should be 
made full use of, and care- 
ful experiment should be 
made with the various tap- 
pings. since the tapping 
which gives the best results on one aerial and on one 
wavelength will not necessarily give the best results on 
a different acrial, nor, indeed, on the same aerial on a 
different wavelength. 

It is not claimed by the writer that those who construct 
this receiver will be able to achieve good results imme- 
diately. Patience and perseverance are necessary in 
learning to tune this receiver in the correct manner, but 
the necessary skill is easily obtained by the average in- 
dividual after a few hours’ practice, and once the knack 
is acquired the time and trouble spent will be amply 
repaid by the many hours of inexpensive enjoyment which 
this instrument will give. 


HIDDEN ADVERTISEMENTS COMPETITION. 
The following are the correct solutions of THE WIRELESS WORLD Hidden Advertisements Competition, June 2nd, 1926. 
Clue No. Name of Advertiser. Page. The following are the Prizewinners :— 
l. London Electric Wire Co. 7 Edwin Ellis, London, S.W.17 F .. fo 
9. A l Elite. J. W. Mann, Mytholmroyd, Yorks . a .. £2 
3 Pe re si - E. P. Beel, Glastonbury, Somerset . ees ol 
Í 3 i Ten Shillings each to the following :— 
4. H. Morser & Co. 9 ; . 
eae ; M. Warner, Clapham Junction, S.W.1r. C. A. Wuy. 
5. Wilkins & Wright, Ltd. 5 Milan. H. J. Price, Cardiff. F. Lines, Acocks Green. 
6. Alfred Graham & Co. ii Birmingham. 
x on earns see ace ers. - 7 
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A Section Devoted to the Practical Assistance 


PORTABLE CRYSTAL RECEIVERS. 

A moderately efficient aerial-earth 
system is generally’ regarded as 
essential for the operation of a 
crystal receiver, and stories of sets 
of this type which operate without an 
aerial at any distance from the, trans- 
mitter are very properly regarded 


= (a) = (b) 


Fig. 1.—Crystal receivers without an aerial. 


with suspicion. It is quite possible, 
however, to obtain comfortably loud 
telephone signals within a radius of 
a mile or two from a powerful main 
station by using an earth connection 
only, although results will be im- 
proved by the addition of even a 
rudimentary form of aerial. 

Loudest signals will generally re- 
sult from the scheme of connections 
shown in Fig. 1 (@), in which the 
earth lead is joined to the crystal end 
of the tuning coil, being actually in 
the position usually occupied by the 
aerial. If a short indoor aerial is 
used as well as an earth, it should 
be connected to the opposite end of 
the coil. Unfortunately, capacity 
effects are often troublesome when 
the wearer of the headphones moves 
about the room, but in spite of this 
drawback there are occasions when 
the knowledge that a simple receiver 
of this kind will afford reasonably 
loud signals may be of advantage. 
It is not possible to make any very 
definite statements as to the range 
obtainable; as in the case of more 


2 


ambitious sets, this will depend on 
local conditions. 

It is recommended that the various 
earth connections which may be avail- 
able, such as water or gas pipes, or 
even electric bell wiring, should be 
tried in turn. Incidentally, it may be 
remarked that a bell system, in con- 
junction with a 
water-pipe earth, 
and generally with 
a small condenser 
of o.o0o01 mfd. in 
series, sometimes 
acts as a surpris- 
ingly effective 
aerial. 

Where maximum 
signals are re- 
under unfavourable con- 


quired 
reasonable precautions 


ditions, all 


should be taken to prevent loss 
and when using a 
will be 


of efficiency, 
low-resistance crystal it 
found of advan- 
tage to join the 
crystal and phones 
across only a por- 
tion of the coil, as 
shown in Fig. 
1 (b). The best - 
oo 00 


tapping point will 
easily be found by 
trial, and is not ® 
critical. l 
THE USE OF 
INDOOR AERIALS. == 
It seems prob- 
able that there are 
still a large number of people liv- 
ing in flats or for other ‘reasons un- 
able to erect an outdoor aerial of 
normal dimensions who have aban- 


doned the idea of making or pur- 
chasing a receiving set through a 


of the Beginner. 


mistaken idea that only a compli- 
cated and expensive outfit is capable 
of giving results under such con- 
ditions. 
Such an 


impression probably 


gained currency in the early days of 


broadcasting, when the power of the 
transmitting stations was very much 
less than it is to-day. At the 
present time it may be said fairly 
definitely that conditions are excep- 
tionally bad when a regenerative de- 
tector valve followed by two effective 
stages of low-frequency amplification 
fails to give adequate loud-speaker 
volume up to a distance of at least 
five miles with a short indoor aerial. 

It cannot be denied, however, that 
the operation of a set with this kind 
of aerial is much less easy than when 
working under more favourable con- 
ditions; very possibly many have 
been discouraged by the difficulties 
encountered when making prelim- 


CJ 
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Fig. 2.—A sensitive receiver for use with an indoor aerial. 


inary adjustments and clearing the 
small faults which so often have to 
be put right when setting up a new 
set. These difficulties are generally 
increased by the lack of a strong in- 
coming signal. 
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The thoughts of those considering 
the installation of a set under the 
conditions we have imagined gener- 
ally seem to turn towards the use of 
a frame aerial; this seems to be a 
mistake, as a very indifferent open 
aerial has superior receptive powers 
as compared with a frame of normal 
dimensions, which would seem to 
have no advantages other than its 
directional properties. Even from 
the point of view of appearance, the 
advantage is probably with the open 
aerial, which may be quite incon- 
spicuous. At distances beyond the 
range of the simple detector-L.F. 
combination which has been already 
suggested, or where screening is ex- 
ceptionally bad, a receiver wired to 
the circuit shown in Fig. 2 can be 
recommended with confidence for the 
reception of the local station. It con- 
sists of a neutralised H.F. amplify- 
ing valve followed by a ‘‘ bottom 
bend ’’ or anode rectifier and two 
transformer-coupled L.F. stages. 
On the assumption that a short indoor 
aerial is to be used, the addition of 
a coupled circuit is considered as 
neither necessary nor desirable, and. 
due to the small damping imposed by 
such an aerial, it will be found 
almost essential to adopt some arti- 
ficial stabilising device; the ‘‘ neu- 
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trodyne ’’ method is suggested in this 
case as being most likely to give the 


best results. 
ioe eo xe) 


LOUD-SPEAKER FAULTS. 

In searching for the causes of 
poor-quality reproduction one should 
not neglect the possibility of me- 
chanical faults in the loud-speaker 
itself, particularly if the instrument 
has been dropped or otherwise mis- 
handled. Experience proves that a 
distressing form of distortion may 
be caused by the vibration of some 
part lacking in rigidity. Sometimes 
this looseness is due to normal wear 
of: the threads on the screw control- 
ling the spacing between the magnets 
and diaphragm, although in the 
majority of the better designs a 
strong spring is fitted to take up any 
slackness. 

Many loud-speakers of the ‘‘ horn- 
less ’’ type make use of a thin steel 
rod to transmit movement from the 
armature to the diaphragm proper ; 
this is occasionally a source of 
trouble, and it is as well to look 


carefully to the points of attachment 


at either end. 

When the fault is definitely at- 
tributable to the loud-speaker the 
amateur would be well advised, be- 
fore endeavouring to repair it, to 


DISSECTED DIAGRAMS. 
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assure himself that he has suitable 
appliances for the work, otherwise 
it would be better to have it carried 
out by the manufacturers. 


o000 


L.F. HOWLING. 

Low-frequency howling in a two- 
stage transformer-coupled amplifier is 
often traceable to the presence of a 
high resistance in the H.T. battery, 
across which by-pass condensers of 
one or two microfarads are usually 
shunted in an attempt to provide a 
low-impedance alternative path. 

In certain cases, particularly where 
high-ratio transformers are used, i 
will be found that comparatively 
small battery resistances are sufficient 
to set up howling, and, as condensers 


_ of the capacities mentioned themselves 


offer a by no means negligible resist- 
ance to.currents at the lower audible 
frequencies, their presence may do 
little to overcome the cause of the 
trouble. 

The most obvious remedy is to in- 
crease the by-pass capacity to a value 
offering a really low resistance to cur- 
rents of the frequencies to be dealt 
with. In practice, additional! conden- 
sers may be connected in parallel with 
the existing ones, and a total of some 
five microfarads may be necessary. 


No. 32.—Improving a Simple Valve Receiver. 
In the present series of diagrams it is proposed to show how various popular types of receivers may 


be improved and brought into line with modern practice. 


By treating the various points separately, 


necessary alterations in wiring are clearly shown. The suggestions made below apply equally to a 
valve detector followed by L.F. amplification. 


1. The circuit diagram of the simplest 
form of regenerative single-vaive receiver. 
Such a set may suffer from lack of selec- 
tivity, poor detection, and difficult re- 
action control with bad “ overlap.” 
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2. The grid voltage may be accurately 

adjusted by connecting the lower end of 

the leak to the slider of a potentiometer, 

permitting a compromise ween most 

efficient detection and a lala a reaction 
control, 


3. The addition of a loose—c serial 
circuit will improve selectivity, while 
a variable condenser shunted across the 
phones acts as a * vernier” control of 
reaction. A large H.T. by-pass 

is suggested. i 
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Events of the Week in Brief Review. 


WIRELESS TELEPHONY IN THE AIR. 
This year’s Royal Air Force display at 


LIGHTNING STOPS A PROGRAMME, 


‘ Radio Paris” was struck by light- 
ning last Wednesday evening and had to 
abandon its programme. 

0000 
DAIL'S DELAY. 

Dublin broadcast pirates are being 
given a breathing space by the delay in 
the Dail over the Bill which will give 
2RN a full legal status. 

0000 
THE EMPTY BANDSTAND. 

Following the recent experiments in 
broadcast reception with loud-speakers in 
the Temple Gardens bandstand, London, 
the L.€.C. is to make further tests in 
Battersea Park. 

o000 
DOWN IN THE’ DEEP. 

The B.B.C. promises us a thrill on July 
5th, when a diver will talk into the 
microphone while he is at work under 
the Thames. It would give us a greater 
thrill to hear a talk from a miner at 
work in a coal mine. 

0000 
INDIA'S BROADCASTING D&FFICULTY. 

The two projected broadcasting stations 

in India, at Calcutta and Bombay respec- 
‘tively, will, it is hoped, be ready for 
transmission by the next cold weather 
season. One problem which is perturbing 
the promoters is the difficulty of obtaining 
programme talent. 


o000 


RADIO BELGIQUE INCREASES 
WAVELENGTH. 


The famous Brussels station appears to 


have settled down on its new wavelength 


of 486 metres. Transmission is con- 
sidered to have been improved. though 
clashing occurs with Munich and 
Varsovie. 
Qao0o0o 

RESERVE OF AIR FORCE OFFICERS. 
~ The Air Ministry announces that vacan- 
cies exist in the Reserve of Air Force 
Officers for candidates requiring to be 
trained as pilots ab initio. Applicants, 
who should be of good education and 
physique, but need.not have had any pre- 
vious flying experience, must with certain 
exceptions be between the ages of 18 and 
2. Fall poreculara may be obtained 


from the Secretary (S.7 Reserves), Air 
Ministry, Adastra] House, Kingsway, 
London, W.C.2. 
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Hendon on July 3rd will show the 
immense progress which has been made 
in the wireless telephonic control of 
manœuvres during the last twelve months. 

A special demonstration of air drill con- 
ducted by wireless will be given by the 
No. 25 squadron equipped with Grebe 
fighting scouts. 


A MODERN SHIP TRANSMITTER The 
1 kilowatt transmitter, suitable fer beth 


morse and telephony, installed on the 

new German liner ‘‘Hamburg."" The 

present day trend towards compactness 
is clearly chowa in this neat layout. 


INDEPENDENT CZECHO-SLOVAKIA, 


The Czecho-Slovakian Government has 
received a memorandnm from the Federa- 
tion of Radio Manufacturers requesting 
that no more wireless concessious be 
granted, that the regulations for import 
licences be altered, and demanding ai. an- 
crease of 140 crowns per kilogram in the 
import duty on radio material, which is 
now 60 crowns per kilogram. 


AMPLIFIERS BANNED. 

The use of a microphone and loud- 
speaker for religious services on the beach 
has been forbidden by the Eastbourne 
Watch Committee. 

0000 
WIRELESS AND THE MOTOR, 

The Golders Green and Hendon Radio 
Society will hold a motor picnic on Berk- 
hamsted Common on Sunday, June 27th. 

0000 

RUGBY TELEPHONY SUSPENDED. 

No telephony experiments are at 
present being conducted from the Rugby 
high-power station owing to the need for 
economy in coal. 

o000 
WIRKLESS IN OCCUPIED TERRITORY, 

Steamers on the Rhine passing thiough 
occupied territory are now permitted to 
use wireless transmitters and receivers. 
The transmitters are limited to a power 
of 250 watts and must use the 600-metre 
wavelength. 

0000 
INTERNATIONAL PROGRAMMES 
BEGIN. 

The International Radio Bureau at 
Geneva, in accordance with its aim of 
bringing about a better understanding 
between the nations, has inaugurated a 
novel series of programmes, the first of 
which was given last Wednesday, June 
8th. On this eccasion a programme 
arranged by Norway, comprising Nor- 
wegian music and literature, was broad- - 
cast in eleven oountries, including lce- 
land, Spain, Sweden, and Austria. Aber- 
deen was the B.B.C. station taking the 
special programme, i 
o0vd 
4,000 VIOLINS IN ACTION. 

The microphones will be strained to 
their uttermost at the Crystal Palace on 
Saturday next, when 4,000 child violinists 
belongmg to the National Union of School 
Orchestras will play at the 17th annual 
concert of the Union. H.M. Grenadier 
Guards Band will assist the performers, 
who have been selected fron: schools in 

London and the Home Counties 

The broadcasting of the similar ccncert 
last year was highly successful; this year 
it is hoped to effect even clearer trans- 


mission. London and Daventry will 
transmit the concert between 6 and 
6.30 p.m. 
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PREPARED FOR BREAKDOWNS, 
The recently launched “ Ile de France,” 
the largest transatlantic liner in the 
French marine, is to have six separate 
wireless installations. B 

ooo0o°o 
DISCONTENT IN LIVERPOOL, 

Liverpool listeners are complaining that 
the programmes from the local relay 
station practically amount to ordinary 
telephony and not wireless, as the bulk 
of the material comes by land line from 
London and suffers from land line distor- 
tion. One critic remarks that ‘‘ the 
human voice. sounds like nothing on 
earth.” 

ooo0oo0o 


DENMARK'S NEW HIGH-POWER 
STATION. 


The contract for a new high- 
power broadcasting station has 
finally been drawn up by the 
Danish Government, and con- 
siderable speculation is being 
made in all quarters as to which 
firm will eventually secure the 
order for the construction of the 
station, writes a correspondent. 

The work has now been 
offered on contract to several 
well-known wireless firms. 
Among these there’ are three 
Danish engineering firms, but it 
is not thought that they will 
secure the order. Of the remain- 
ing firms, none of which are 
Danish, four have been asked to 
tender for the work. ‘These in- 
clude two British firms, namely, 
the Western Electric Company 
and the Marconi Company. 
Both these firms have created a 
very good name for themselves 
in Denmark, and it is hoped 
among a great number of 
Danish stielen amateurs that 
one of these companies will 
secure the order. The other 
two foreign companies who have 
also been asked to tender are 
the Telefunken Company and 
“La Société Française Radio- 
Electrique. ”’ 

The new high-pewer station 
will, no doubt, be very well 
heard in Great Britain, and 
it will be a further station 
to add to the Continental 
stations which have now become 
a source of pleasure for 
British listeners. 


ooo0oọo 
THE NEW RIO STATION. 

The new high-power wireless station at 
Rio dẹ Janeiro, which was opened re- 
cently by the Brazilian Minister of Com- 
munications, has been equipped with a 
bigh power valve transmitter by Marconi’s 
Wireless Telegraph Company. 

The station is being used for communi- 
cation between Brazil and Europe, Africa, 
Australia, North America, and the various 
countries of South America. 

oo0oc 
ROBERTS REFLEX RECEIVER. 

Some months ago we published an 
article describing the construction of a re- 
ceiver embodying a circuit of American 
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origin known as the Roberts Reflex. Very 


” great interest was shown in this receiver, 


and we are therefore arranging to include 
in our next issue a description of a simi- 


_lar receiver, but built to a new design and 


with certain modifications bringing it more 
into line with modern practice. 


o90Uu 


INTERNATIONAL PROGRAMMES FROM 
SPAIN. 


“ Radio Catalana,” one of the best 
known of the Spanish broadcasting sta- 
tions, has increased its power to one kilo- 
The station is organising an 


watt. 


WIRELESS PICTURE RECEPTION AT SEA, Prof. Max 
Dieckmann with the radio picture receiver with which he had 
been conducting experiments in the s.s, 
Weather charts transmitted from Hamburg Observatory were 
received successfully and displayed on board ship, 


interesting series of international pro- 
grammes, each devoted to the music and 
literature of a particular country. On 
Monday last, June 14th, Radio Catalana 
transmitted a programme dedicated to 
Swiss amateurs, and on Monday next a 
special transmission will be made for the 
benefit of Germany. Radio Catalana em- 
ploys a wavelength of 462 metres, 


o0o0oo°o 


WINGS AND WIRELESS. 
Pigeon fanciers throughout the country 
are issuing an appeal to wireless users to 
deck their aerials with corks or similar 
objects likely to prevent the birds from 
injuring their wings on semi-invisible 
wires. 


“ Westphalia.” 
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LOUD-SPEAKERS IN A CATHEDRAL. 
Loud-speakers and microphones have 
been brought into use to improve the 
acoustic properties of Cologne Cathedral. 
vorc 
WIRELESS OPERATORS ENQUIRY - 
OPENED. 


The hearing by the Industrial Court ef 
the claims in connection with the service 
conditions of sea-going wireless operators 
opened last week, the Court consisting of 
the President, Mr. J. McKie Bryce, and 
Mr. D. C. Cummins. It may be recalled 
that when a settlement of the recent strike 
of wireless operators was reached it was 
decided that any outstanding 
points should be referred to this 
Court. 

Among the questions to be 
dealt with will be those affeeting 
wages, hours of duty, and 


pensions. 
ooos 


WIRELESS AT WESTMINSTER. 
By Our SPECIAL PARLIAMENTARY 
CoRRESPONDENT. 

P.M.G. AND THE B.B C. 

‘** EDITORIALS." 

Last week in the House oi 
Commons, Sir W. Mitchell- 
Thomson, Postmaster-General. 
informed Mr. Day that he had 
been in communication with the 
British Broadcasting Company, 
and he understood that care was 
now being taken to avoid the 
a ee of statements 
which might be regarded as 
being of a controversial 


character. 
oo0o°o 


AUSTRALIA AND THE RUGBY 
EXPERIMENTS. 

Sir Archibald Sinclair asked 
the Postmaster-General whether, 
in view of the statements oi 
the managing director of Amal- 
gamated Wireless (Australasia), 
Ltd., that Australia had wire- 
less stations capable of conduct 
ing experiments in wireless 
telephony with those in this 
country, that the stations were 
ready, and that they were will- 
ing to co-operate on receipt of 
an invitation from Greal 
Britain, he would say whether 
‘that invitation would be ex- 
tended; and, if not, for what 
reason ? 

Sir Wm. Mitchell-Thomson_ replied : 
“I have communicated with the Austra- 
lian authorities and I understand that the 
Australian Wireless Company have no 
stations which could undertake suitable 
radio-telephonic transmission, to this 
country. Two-way experiments are there 
fore impracticable; but they have offered 
to receive the experimental transmissions 
from Rugby and report their strength 
I have informed them that I wel 
this offer, and I have furnished the neces- 


‘sary particulars of the Rugby trans- 


missions. 
'* Unfortunately, however, it has been 


necessary to suspend the Rugby experi- 
ments during the present emergency i» 


order to economise coal.” 
16 
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High-power Experimental Station. 

_For experimental purposes only, a sta- 
tion operating on 300—500 metres and 
with a power of 10—15 kW. will be 
working shortly at Daventry. It will 
not transmit during B.B.C. programme 
hours and its work will be entirely de- 
voted to testing the possibility of con- 
ducting a service on high-power within 
the present broadcast waveband and with- 
out causing interference to other wireless 
services. 

o000 


100 Per Cent. Alternative Service. 


Upon the success of the experiments 
will depend the inauguration of the 
scheme of higher-power stations for the 
provision of alternative programmes. 
The present computation is that 85 per 
cent. of the population is within range 
of a broadcasting service. The ambition 
is not only to increase the percentage to 
100, but to give the majority of that 
100 per cent: an alternative service. This 
applies to crystal users; but the valve 
user will still be better off; for as the 
facilities for crystal reception extend, so 
the number of alternative programmes 
available for valve users will increase. 
If development proceeds uninterruptedly, 


London listeners will eventually have a 


choice of four programmes. 
o0o00°0 


Just Bad Luck. 


Recent breakdowns at 2LO have again 


drawn attention to the possibilities of 
failure in parts of the transmitting 
apparatus which cannot be foreseen and 
are to be ascribed in great measure to a 
run of ill-luck. | 

0000 


The Cause of Breakdowns. 


Cessations are generally due to an ob- 
scure cause which may take a consider- 
able time to trace. The matter of an 
oscillator valve burning out and its re- 
placement is quite simple; but some of 
the defects that occur are not remediable 
quickly. For instance, there may be a 
broken connection in the drive panel H.F. 
choke, shorted turns and brushing may 
occur in the tuning inductances, or, as 
on a recent occasion, a disconnection may 
occur in the grid resistance of the modu- 
lator panel. Last week’s interruption was 
caused by internal disconnection in the 
grid negative biassing battery. 
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More Interruptions this Year. 


It is almost invariably the case that 
these mishaps crop up at an unfortunate 
moment in the programme; hence the 
conspicuous ill-luck that the London 
station has suffered. Listeners should, 
however, take heart of grace. The 
material used is always improving and the 
mechanical details are under constant 
supervision. The percentage breakdown 
during this year is so far comparatively 


MELBA’'S FIRST BROADCAST. 
famous prima donna, 

rformance at Covent Garden was heard 
y listeners on June 8th, was the first 
artiste to use the broadcast microphone 


The 
whose farewell 


in this country. The photograph shows 

Dame Nellie before the carbon micro- 

phone at the Marconi Works, Chelms- 
ford, on June 15th, 1920. 


kigh, i.e., 0.42 per week, as against 0.08 


per week for the whole of 1925. 
' ooo0ooọo 


Summer Programmes. 

I gave details last week of the proposed 
changes in the talks programme during 
the summer months. These alterations 
will take effect as from July Ist. 
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Savoy Hill Topicalities: By Our Special Correspondent. 


“Tune In”? on July 3rd. 


On July 3rd, the day on which Sir 
Harry Lauder gives the third and last of 
his present series of broadcasts, a new 
radio revue, successor to ‘‘ Radio Radi- 
ance ’’ and ‘‘ Listening Time,” will ‘‘ take 
the ether.” This will be called “Tune 
In, and the producer is James Lester. 
Sketches by George Murray and Sewell 
Collins, with music by various composers 
and a burlesque of ‘‘ Hamlet” by Adrian 
Johnson, with music by Stanley Holt, will 
form part of the revue. Mr. Holt will 


conduct. 


ook ome) 
Broadcasting under Water. 

The diving novelty which was an- 
nounced some time ago and postponed 
has now been fixed to take place on July 
5th. As already announced in The Wire- 
less World, Mr. F. Shield, of Whitstable, 
will make a descent in the Thames. 

0000 


A Diver’s Life. 


Mr. Shield tells me that he thinks most 
people have an entirely false impression 
as to the difficulties and dangers of diving 
work in general. Given a normal, 
healthy man, he says, there is no great 
danger to life, or health, in the ordinary 
work of a diver. But he intends to give 
listeners, as part of his broadcast, some 
idea of risks that a diver must take, as. 
for instance, that of entering a flooded 
mine, or crawling among submerged de- 
bris and dragging his air-pipe and other 
paraphernalia behind him. These are 
times when the diver’s life is hanging by 
a thread. ` 

0o00 


The Theatrical Garden Party. 

Sir Gerald du Maurier will to-morrow 
(June 17th), in a five-minutes’ chat from 
2LO, tell listeners something of interest 
about the Theatrical Garden Party which 
takes place at Chelsea on June 22nd. 

ooo 


An English Cabaret. 

An English cabaret will be broadcast 
for the first time on June 19th from the 
Cavour Restaurant. The artists are Miss 
Helen Chappy, who has already broad- 
cast on several occasions; Mr. Sidney Nes- 
bitt, with his ukulele, and who is a 
favourite radio “star”; Miss Elsa Lan- 
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chester, who made her reputation in bur- 
lesque and grotesque dancing; and Miss 
Fiorence Oldham, who gives re 
songs at the piano. Mr. Henry Carne, 
the well-known actor who was the inter- 
locutor in Mr. Bernard Shaw’s burlesque 

y, ‘Passion, Poison and Putrefac- 
tion,” when it was broadcast from Lon- 
don some months ago, will compère the 
programme. 

re oo00 l 
Magna Charta Commemoration. 

At Runnymede, opposite the little island 
where Magna Charta was signed, a cere- 
mony to commemorate the historic event 
will be held on Sunday next, June 20th, 
at 3.15 p.m., and will be broadcast. An 
address will be given by Lord Hewart, 
Lord Chief Justice of England, and bands 
from Egham and Staines ‘will take part in 
the broadcast. Among the notable people 
who are expected to be present are the 
Marquess of Lincolushire, the Speaker of 
the House of Commons, and Sir Joseph 
Cook, High Commissioner of Australia, 
with Lady Cook. 


oa0o00 


New Wavemeter for T.T. Transmissions. 

The engineers’ difficulties in finding a 
= wavemeter that might commend itself 
to other broadcasting authorities have 
been mentioned in these columns on 
several occasions; but a new wavemeter 
has ngw been installed at Keston and 
great things are expected of it. The 
immediate purpose for which it will be 
used is the introduction of a series of 
tonic train test transmissions from the 
relay stations with the object of securing 
constancy. These transmissions will take 
place either within ten minutes of the 
start of the ordinary programmes or a 
few minutes after they finish. Time will 
show whether we have found in this 
wavemeter an instrument suitable for 
universal use. 

oo0oo0oo0 


The Prince of Wales. 


The Prince of Wales will broadcast 
from Enham Village Centre for Disabled 
Ex-Service Men on June 29. The speech 
by Major-General Seely, Lord Lieuten- 
ant of Hampshire, will also be trans- 
mitted on this occasion. 

o0o00 


Two Farther Broadeasts. 


By the way, the Prince is to be heard 
again by listeners in July. He is 
attending the meeting of the National 
Savings Association at the Albert Hall 
on the 9th. Then on August 4 his speech 
at the British Association at Oxford is 
to be broadcast. 
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Programmes a Month Ahead. 


There must be very few broadcasting 
organisations, controlling as many as ten 
stations, which are able to issue printed 
programmes in respect of each station for 
a whole month ahead. This feat is 
achieved monthly by the Canadian 
National Railways, whose CNR sta- 
tions form a chain stretching from Monc- 
ton in the east of Canada to Vancouver 
on the Pacific coast. 
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: FUTURE FEATURES. r3 
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Sunday, June 20th. 

Lonpon.—Shakespeare’s Heroines : 

Fay Compton as Ophelia. — : 
BourNnEMOUTH.—Popular Symphony : 

Concert relayed from tke New 

Central Hall, Southampton. 
GrLascow.—Symphony Concert. 
MANCHESTER. —Radio Star Concert. 


‘Monday, Jane 2ist. 
Loxpon.—Chamber Concert from 
the Chenil Galleries. 
ABERDEEN.—A Gather-round in the 
Studzro. 
BIRMINGHAM.—Fantasia on the T.T. : 
Races arranged by Major Ver- 
-non Brook, : 
Betrast.—‘‘ Columbine ’’—The Bel- : 
fast Radio Players. 
Newcastie.—Frank Gomez and the 
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: Municipal Orchestra relayed 
: from Whitby. 


Tuesday, June 22nd. 
Lonpon.—Variety and Folk Songs. 
Daventry.—Concert from Verrey’s. 
Canpirr.—Light and Shade. 
Giascow.—The Wingate Temper- 

ance Band. 
Mancnester.—The Haworth Public 
Prize Band. 


Woduceday, Jame 73rd. 
Loxpon.—The Roosters. Light 
Symphony Concert. >34 
ABERDEEN.—The City of Aberdeen : 
Police Pipe Band. 
BremiIncHaM.—String Orchestral 
Concert relayed from the Mid- 
land Institute. 
Betrast.—‘' Remnant Acre,” a play 
in one act. 
MANCHESTER.— Music and Farce. 
NEWCASTLE. — Reminiscences of 
Opera. 
Tharsday, Jume 24th. 
Lonpox.— St. Hilda’s Colliery 
Band. ‘‘Remnant Acre,” a 
play in one act. 
BIRMINGHAM.—Studio 
Singing. Midsummer Day pro- : 
gramme. È 
BouRrNEmMOUTH.—A Sussex Evening : 
relayed from the Mansfield i 
Hall, Worthing. 
Giascow.—Sympheny Concert. 


Friday, June 25th. 
Lonpon.—‘‘ Manon ` (Act. III) re- 
layed from the Royal Opera 
House. 
i AsERDEEN.—Ladies’ Night. 
: Grascow.—Chamber Music. 


Saturday, June 26th. 
-° Loxpon.—Revue Memories. 
BIRMINGHAM. and NEWCASTLE.—- 
Lester’s New Revue. 
SwansEa.—Aberystwyth Musical 
Festival relayed from the Uni- 
versity Hall, Aberystwyth. 
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A Travelling Diversion. 
` Monotony is the demon against which 
the radio organisation of the Canadian 
National Railways has to fight unceas- 
ingly. The programme directors have 
always to remember that many ol their 
audience are listening in order to escape 
the boredom of a long railway joarney. 
The programmes are of the lightest 
character, talks are decidedly few, and 
when a departure is made from music, it 
is generally solely for the purpose cf 
giving time signals, weather reports, and 
lessons on parlour games, such as bridge, 
chess, draughts, ete. | 
o000 


Riot in the Ether.  . 


There is a clockwork regularity about 
the progress of events in the ether, fol 
lowing a breakdown at 2LO. The sadden 
break in transmission is invariably iol- 
lowed by an awful and ominous hash. 


which persists for about thirty seconds. 


Then comes a cry like that of a distant 
meadow pippit. Other pippits jem u 
and before a minute is up the ether is 
alive. The medley of screams, howls and 
whistles continues for another five minutes 
and then dies down. The ultimate sileace 
tells only too plainly of dismantled sets 
and ruffled tempers. A high authority 
is said to have estimated that the amouni 
of energy reradiated in London alae 
during a broadcast breakdown would be 
sufficient to transmit Captain Eckersley's 
voice from 5XX, saying, “ Please don't 
do it?’ one hundred and ninety-seven 
times ! 
oo0°0 


Qualifications of the Modern Announcer. 


Mr. A. C. Hunold, the chief representa- 
tive in Switzerland of the Northern News 
Service, which frequently supplies in- 
formation to The Wireless World, has 
Just been appointed as director and firsi 
announcer of the Broadcasting station at 
Zurich. Mr. Hunold speaks and write: 
English ftuently and correctly, having 
studied at British Universities and passed 
in English and in the History of Art and 
Literature at University College, London. 
The Radio-Programm of Zurich, in 


announcing this interesting news, gives 


a portrait of Mr. Hunold, and in con- 
gratulating bim on the appointment. 
wishes him every success in a post re 
quiring a knowledge of German, French. 
Italian and English, as well as of Art, 
Music and Literature; plus the journal 
istic touch, which will enable him to 
cater for listeners-in, both in Switzerland 
and the other European countries which 
ne the wireless programmes from 
Zurich. 
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Gard King at the Microphene. 

Datas, the man with the memory, wil 
be unable to broadcast on June 17th, æ 
originally arranged. His place in the pro 
gramme wil] be taken by Carlton, who is 
known alternatively as the Card King and 
the Human Hairpin. Carlton will explain 
to listeners how he does some of his wan- 
derful card tricks, and will also explain 
some of the mysterious things that can be 
done with figures. 


B- 


- reasonably fulfilled, as the only external 
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By HAROLD 


S will be seen from a glance at the illustrations of 
this receiver, jt is not of a design that many would 
wish to copy, and for this reason the writer does 

not propose to give full constructional details, but to 
deal rather with some of the considerations which influ- 
enced the design. 

The set draws all its requirements from 240-volt D.C. 
mains, filament and anode current, grid potentials, and 
aerial energy. It was designed to comply with these con- 
ditions, viz., that it must 

(1) Work a loud-speaker without distortion from the 

local station (only two miles distant). 

(2) Require no attention at any time for battery re- 

newals, etc. 

(3) Have only one switch to operate it. 

(4) Be portable within the house. 

(5) Have a minimum of loose connec- 

tions. 

Regarding (3), tuning controls were pro- 
vided in case of possible wavelength 
changes, but they are never used except to 
adjust the volume. Condition (5) is 


240 V+ 


100 V 20 W. 
MF LAMPS 


wire is a twin flexible ending in a two- 
pin plug which fits a wall socket on the 
house wiring. ‘The loud-speaker cord ends 
in a smaller plug connecting with a socket 
at the back of the cabinet. 

The first matter to be calculated was the 
running cost, and in order to keep this a :! 
minimum all the valves (which are | 
of the 0.06 class) were connected |! 
in series, with the rheostats shunted | 
across them  potentiometer-wise. In | 
order to allow these rheostats to be of © 
fairly low value, they were designed to 
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carry the same current as the valves when in their normal 
working position. This fixed the total current at about 
0.12 amp., which represents at 240 volts a consumption 
of under 30 watts. This is the figure actually obtained, 
and, at a rate of sd. per B.O.T. unit, works out at over 
six hours’ running for a penny. 

The external appearance of the set is shown in the 
photograph in the title of this article, where it is seen 
connected to a Sterling ‘‘ Mellovox °’ loud-speaker. It 
is built in a Sheraton knife box, which completely con- 
ceals it, the hinged lid closing over the panel. 

The circuit used is given in Fig. 1, and, as far as the 
grids and anodes are concerned, is a normal tuned anode, 
reacting detector and _ transformer-coupled 
low-frequency arrangement. The tuned 
grid circuit of the first valve derives its 
aerial energy from the positive main 
throughacouplingcondenser, C,, of 0.00025 
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Fig. 1.—Complete circuit diagram of the receiver. 
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D.C. Mains Receiver.— 

mfd. The reaction coil L}, is coupled with L, so that 
the set can nearly be made to oscillate. Connected also 
in the series mains circuit and at the negative end of it 
is the resistance coil 7, of such a value that there is a 
drop of about 6 volts along it. This serves for grid 
biasing the first and last valves, the grid wires of which 
are connected to sliders moving along it. The grid leak 
of the d@tector valve is connected to the point X, so that 
it is at a potential slightly more positive than its own 
filament. After trial it was found that 7 could have 
been dispensed with by connecting the filaments in ‘the 
order V,V,V,, as in Fig. 2, so that sufficient grid bias 


could have been obtained from sliders on the filament: 


rheostats. | 
' The Resistance Lamps. 


- 


The device by which the current from the mains is 
kept down to the 0.12 amp. is a bank of four 100-volt 
20-watt tubular lamps in small bayonet holders, which 


are all in séries with each other and with the valves. | 


Thus they have only about 50 volts across each, and do 
not burn at full brilliance, so that their life should be 
a very long one. The amount of heat generated is small 
and is effectively dispersed through the ventilating door 
at the back of the cabinet, which can be seen in Fig. 3. 
In this photograph the three filament resistances with 
their phosphor-bronze sliders are also visible, and some- 
what above them the grid bias resistance z. All four 
were wound on pieces of gauge-glass tubing, as ebonite 
or fibre would have warped with the heat. Immediately 
behind are the four resistance lamps, and at the top the 
bases of the valves can be seen above the valve holder 
platform. All adjustments necessitated by the changing 
of a valve can be made without removing the instrument 
from its case. 

In Fig. 4 the top of the panel is shown. The nearer 
condenser is the A.T.C., the A.T.I. being mounted 
vertically near the lamp holders. The aerial coupling 
condenser C, is next to the A.T.I. and just in front of 
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Fig. 2.—Schematic diagram of filament and grid connections T; 
and Tz; grid bias tappings ; T’,, alternative position for Ty. 


the transformer. It will be noticed that, in order to 
avoid microphonic disturbances, the valve platform is 
cushioned in its brackets with sponge rubber, and the 
holders themselves are of the sprung variety. 
The stud switch between the condenser dials is a tone 
control device which shunts various condensers across the 
A 28 
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output terminals. The lowest knob is the on-and-f 
switch, described later. . 

The last view, Fig. 5, shows the anode condenser, on 
the back of which is mounted the anode coil and the 
basket reaction coil closely coupled to it. Below are 


. eae. 
= — — 
Fig. 3 —Back view of cabinet showing ventilating door and 
tubular filament resistances. 


the Mansbridge smoothing condensers, with the hedge- 
hog chokes immediately behind. ‘These chokes were 
specially wound with 6,000 turns of No. 42 S.W.G 
enamelled wire, paper insulated every few layers. The 
iron Wire core was turned over so as to surround the 
bobbin completely, and the whole bound with insulating 
tape. 
It will be noticed that the smoothing arrangement 's 
very simple. There is a hum from the mains which 's 
slightly audible when there is no broadcast on, but the 
addition of more condensers did not seem to reduce tt 
It is unnoticeable during the programmes, and so 2 
further effort has been made to deal with it. 


Varying the H.T. Voltage. 


An anode potential of the order of 100 volts Ís applied 
to the last valve, but if more volume had been requ 
a 6-volt valve of the 0.06 class could have been used 35 
a power amplifier, and a plate potential of 150 volts 
used by tapping off the next lamp. Owing to the 0% 
venience with which high anode voltages may be obtained, 
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D.C. Mains Receiver.— 
this arrangement is particularly suitable for use with 
resistance-capacity amplification. The writer has had a 
three-stage amplifier of this type working off 240-volt 
D.C. mains for the past two years with very satisfactory 
results. 

-Before this set was built in its present cabinet it was 
laid out on a board and a number of experiments carried 
out prior to success being obtained. l 


L.T. Current Surges. 


Owing to the resistance of metal filament lamps being 
lower when cold than hot, it was found that, when the 
current was suddenly switched on, a momentary surge 
passed through the valves, causing them to flash brightly 
and tending to burn them out. No form of simple series 


This view 
clearly shows the arrangement of the controls on the top panel 
and also the positions of the valves and resistance lamps. 


Fig. 4.—Receiver unit removed from the cabinet. 


resistance seemed very successful in overcoming this difh- 
culty, so a switch was designed which in its first position 
lighted the lamps but short-circuited the valves. This 
reduced the trouble considerably, as the lamps were 
already hot when the valves were switched on, but another 
intermediate step was provided which opened the valve 
circuit through a resistance. The arrangement is shown 
diagrammatically in Fig. 6. In the same switch there is 
a contact which breaks the circuit also at X to remove 
the potentials from the smoothing and coupling condensers 
when the set is not in use. 

The principal claims made for a set of this type are its 
economy and convenience. The running costs are less 
than H.T. battery renewals alone in an ordinary receiver. 
Moreover, it is very satisfactory to feel that there is no 
risk of a battery running down at an inconvenient time 


Wireless 
Vorld 


813 


and that all the changing of cells, and in many cases the 
taking of them to be charged, is obviated. 

It is thought that readers may welcome some additional 
suggestions which, in conjunction with the particulars 
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Fig. 5.—Another view from the rear of the receiver. The hedge- 
hog smoothing chokes are mounted on the baseboard immediately 
behind the Mansbridge type smoothing condensers. 


already given, should be sufficient to enable them to design 
a set to their own requirements. If, as is probable, an 
outside aerial is to be used, the aerial circuit must be 
‘loose-coupled to L,C,, whether one of the mains is 
earthed or not. Aperiodic tuning of this first circuit will 
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Fig. 6.—Connections of special switch to prevent current surges 
when switching on. 
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D.C. Mains Receiver.— 


give good results in most cases, unless great selectivity is 
Now that well-made filament rheostats of high 
resistance are available, they may be used for R,, R,, 
and R,, provided they are not overloaded. Additional 
clips or contacts will have to be provided for the grid 


needed. 


wires if 7 is to be dispensed with. 


On some electric supply mains the disturbances may be 
sufficient to necessitate more elaborate smoothing arrange- 


General Notes and Queries. 


As the result of his letter published in 
our correspondence columns on March 
24th, Mr. Erwin Meissner -(DE 0122), 
P.O. Box 30, Ettlingen, Baden, tells us 
that he has received replies from 13 


British amateurs, 


including GI 6YW, 
G 2ZC, and G 6YQ, 


whose cards he 


gratefully acknowledges. 
0000 
Mr. Edmundo Guevara (CH 1KG), 


Casilla 69, Vilcun, Chile, informs us that 
he is now operating an experimental 
station, using the call-sign CNAE and 
transmitting Morse on 42.6 metres and 
telephony on 40 metres. He is now work- 
ing with an input of 150 watts, but will 
also be testing on 5, 10 and 32 watts, 
and will be glad to get into communica- 
tion with British amateurs. 
oo000 


Tests from Belfast. 

Telephony and C. W. signals on 45 
metres are being transmitted by Mr. T. 
P, Allen (6YW) from the Municipal Col- 
lege of Technology, Belfast, and reports 
from over 500 miles distant would be very 
welcome. 
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ments to eliminate them. Care must be taken with the 


insulation of all portions of the circuit which are at a 
high potential relative to earth. The use of insulating 
sleeving of different colours is recommended to enable the 
high voltage wires to be seen at a glance. 

In conclusion it may be of interest to mention that this 


set has been in frequent use for the past year without any 
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Cards for Irish Experimenters. 

Mr. W. R. Burne, managing editor of 
The Irish Radio Journal, would be 
pleased to forward cards to Trish experi- 
menters from amateurs in this country. 
Cards should be addressed to the station, 
c/o The Irish Radio Journal, 34, Dame 


Street, Dublin. 
vooo 


Changes of Address and Call-sign. 

The mew address of 5 AI (Mr. A. H. 
Sheffield) is ‘‘Gleneagles,’’ Whitehall 
Road, Chingford, Essex. 

Mr. Stanley Newell (late 2 BJF) has 
moved to 9, Western Road, Stacksteads, 
Bacup, and has been-allotted the call- -sign 
5 RX. 

The call-sign 2 BVR has been allotted 
to Mr. A. C. Grimes, 67, St. John’s Road, 
Westcliff-on-Sea. 

Mr. J. E. Howard Smith, of 110, 
Whitaker Road, Derby, has heen allotted 


A SHORT-WAVE STATION. Mr. Gerald A. Jeapes, owner and operates of 2XV, 
seen in the photograph, has communicated with more than 170 other amateur 


stations during the past nine months usin 
axV is oft 


power of about 10 Watts. 
A 30 


a wavelength of 45 metres and an input 
vated at Great Shelford, Cambs 


mishap and without a valve having been changed. 
given completely satisfactory service throughout. 
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the call-sign 6 ZG, in place of 2 ATA 

He would be glad to arrange tests on 

Sundays outside broadcasting honrs. 
ooo°o°o 


NEW CALL-SIGNS ALLOTTED AND STATIONs 
IDENTIFIED. 


G 2BRH (Art. A.) E. Harvey, 28, Cowley St., Derby. 


G BUT (Ex-419) H. Forshaw, 45, High Street, 
a near Wigan. Transmits on 3% 


@ BYO (Art A.) H. a oo Station Hous, 
North Ealing, W 
opie plete, A. Blake, Ivy Cottage, Costeses, 
GSKA B. Hodes. 3, Broomfield Avenue, Palmer 
G EG jJ. Knott End, sear 
G ZA H. C. and L. A. Lafone, Hill Rise, Cobhar, 
G 6ZD S. Smith, 14, Hatters Lane, Perwick<r- 
GW 14B Di Campbell, Martello Terrace, Sutton, Cc. 
blin 


@W 16B H. I. Duncan, 29, South Anne Street, Dabi- 
SHUR Mae Warren, 190, Tritanville, Sandyvmon:t. 


GW 18B D. F. and D. M. O'Dwyer, 9, Upper Leexa 
Street, Dublin. 

J. E. Hayne, 308, N. Brock Street, Sercu, 
anada. 


Rome. 
a S. ibe 37 St. James Road, Forfar. 


B. C. Christian, 7, Hutemson Square, 
POSL OLM : 'Transmits 01 23, 45 and %9 


J. Ciarrecoats, 107, Friern Barnet Road, N.11. 
ransmi 45 metres. 
ie Matthews, 178, Evering Roa}, Clapton, 


E. Willis, 9, Winchester Street, Basingstoke. 
Bel ange of address. ) 

Ifast Y.M.C.A. Radio Chub, Wellingtos 
Transmits on 23, 43, asd 


GW 15B W. R. Burne, “Irish Radio Journal,” 34 
Dame Street, Dublin. Transmit: on 6 
sed hie and intends also to use 8, 23, an3 9 


GW 19B H. ‘Goldsbrough, Fethard, Tipperary. '.FS., 
be co P a 45, 90 and 150-20 


B 32 
B 2SM 


A Embrechts: 15, Violetstreet, Antwerp. 
Ex-J2 and W2) R. Couppez, 23, Rue Ebs, 


russels. 
C. Schioedte, Bredgade 77, Copenhagen. 
J. Wolff, 67, Avenue du Bois, Luxembourg 


J. L. Mossig, Am Hoc 13, Vieona I (Hen 
Mossig will be pleased to forward QSL cards 


to other Austrian Str 40, hi 

T. Lboff, Novaja Str Nichni Novgorod, 
Russia, 

SARM W.C. Andre, 62, Maple Av., Hackensack, X.J. 
C. Baird, ‘Winter Gardens, Floria. 

J. Lee, Box 345, Winter Park, Flori ia. 


2Y C.S. J. Crooks, The Sugar House, Cossipom, 
Calcutta. Transmits on 83 metres. 


@ ZREL 
G SUR 
G 6ZA 


C 
Scuolo Radio Aerananutica, Viale Milizie 15, 
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im Theory and Practice. 


14.—The Valve as an Amplifier. : 
By S. O. PEARSON, B.Sc, A.M.I.E.E. 


E come now to the consideration of a three- 
electrode valve as an amplifier of small alternat- 
ing voltages applied to the grid, and to discuss 

ir. brief the various plate circuit arrangements which will 
enable an amplified alternating voltage to be obtained for 
the purpose of operating on the grid of a succeeding valve 
in a cascade amplifier, and, on the other hand, for ob- 
taining the greatest energy output from the plate circuit 
for actuating telephones; etc. 

The ordinary anode characteristic curve of a valve 
shows the relationship between grid voltage and plate 
current when there is no external resistance or impedance 
connected in the plate circuit, It does not seem to be 
sufficiently well recognised that these conditions do not 
hold when a resistance or impedance is connected in the 
plate circuit. This is due to the fact that in the former 
case the plate potential is maintained constant for all 
values of plate current, whereas in the latter case any 
change in the anode current causes a change of anode 
potential, thus altering the conditions altogether. This 
change of anode potential occurs because it is at every 
instant equal to the difference between the voltage of the 
high-tension battery and the voltage across the resistance 
or impedance connected i in the plate circuit. 

Suppose that a small alternating voltage obeying the 
sine law is applied to the grid of the valve, the mean 
potential of the grid being so adjusted that the valve 
operates over the central portion of its anode characteristic 
curve corresponding to the particular value of plate volt- 
age in use. Assume for the present that there is no 
external impedance in the plate circuit ; 
anode characteristic curve 
shown in Fig. 1 we see at 
once thar the sine wave of 
voltage applied to the grid 
does- not cause any change 
in the mean value of the 
plate current (provided 
operation takes place over 
the straight portion only of 
the curve), and no change 
would be indicated by a 


showin 


Fig. 1. — Diagram 
ect on the anode current o 
an oscillation applied to the moving coil milliammeter in 


grid of a three-electrode valve. 


the plate circuit; but it 
causes an alternating component of current to be super- 
imposed on the mean value of plate current, this compo- 
nent also obeying a sine law. The plate current is now 
really made up of two separate currents added together 
—one a steady, direct current of magnitude I,, and the 
other an alternating current whose amplitude is I, (see 
iz. 1). 

If now a pure resistance R is connected in the plate 
circuit as’ shown in Fig. 2 (a), this resistance will offer 
equal opposition to both the steady and the alternating 


then from the- 


components of the plate current. The first result is that 
the mean value of the plate potential will be lowered by 
an amount equal to the mean value of the voltage across 
the resistance itself. To increase the plate potential to 
its normal value again the voltage of the high-tension 
supply would have to be increased. The second result 
is that the alternating component of the plate current is 
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VOLTAGE 


(b) 


Fig. 2.—Three-electrode valve with load connected in the anode 
circait ; (a) pure resistance, (b) pure reactance. 


reduced in ecomipleade because the total resistance of the 
plate circuit has been increased, and that an alternating 
component of voltage is set up across the series resist- 
ance. The whole object of the arrangement is to obtain 
this alternating voltage. It was shown in the last instal- 
ment that, if R is the external resistance in series with 
the plate, Ra is the internal plate to filament resistance 
of the valve, and p is its amplification factor, then 
the amplitude of the alternating voltage set up 


across R will be oe times the amplitude of the 


alternating voltage or oscillation applied to the grid, 
the amplification being independent of the frequency. 

Now, in driving the plate current through the resist- 
ance R, a considerable amount of energy is wasted and 
converted into heat, this energy being drawn from the 
high-tension battery. Thus the arrangement is not 
economical ; the higher the value of series resistance used 
the more wasteful it becomes for a given mean value of 
voltage on the plate itself. 


The Use of a Choke. 


Clearly then what is required in order to effect economy 
in power in the plate circuit is some device which will 
offer little or no opposition to the steady component of 
the plate current, and at the same time offer a high 
degree of opposition to the passage of the alternating 
component. Such an arrangement 1s easily obtained by 
connecting a choking coil of considerable inductance and 
of more or less low ohmic resistance in the plate circuit 
of the valve, as shown in Fig. 2 (òb), in place of the 
pure resistance considered above. 
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Assuming for the present that the ohmic resistance of 
the choke is negligibly smal! compared with the internal 
resistance of the valve, the mean plate potential will be 
equal to the voltage given by the high-tension battery, 
because a pure inductance offers no opposition to a 
steady current. The alternating component of the plate 
current, however, will set up an alternating magnetic 
field through the coil, and this field will induce an alter- 
nating voltage or back E.M.F. in the coil in such a 
manner as to choke back the (alternating) current. Since 
a pure inductance does not consume any energy we see 
that, no energy is wasted, as heat in the external part 
of the plate circuit. If L is the inductance of the coil 


| 


(a) (b) 


Fig. 3.—Simple circuit (a) equivalent to choke in series with 
internal resistance of vaive ; and (b) the corresponding voltage 
vector diagram. 
in henries, and f the frequency of the alternating com- 
ponent of the current, the reactance X of the coil is 
given by X = 27fL ohms. This is the opposition offered 
to the alternating component of the current by the choke. 


Voltage Amplification with a Choke. 


If E, is the amplitude of the alternating voltage applied 
to the grid, then there will be the equivalent of an alter- 
nating voltage whose magnitude is wE, ‘“induced ’’ into 
the plate circuit, where u is the amplification factor of 
the valve. This voltage is expended in driving the oscil- 
lating component of the plate current through the internal 
resistance Rg of the valve and through the reactance X 
of the choke. Thus the total alternating voltage (ampli- 
tude) across Ra and X in series will be pE,. Now, it 
will be remembered that for a pure inductance the current 
lags in phase by exactly go degrees behind the voltage.’ 
Further, the internal resistance of a valve is almost in 
the nature of a pure resistance, except for very high radio 
frequencies, where the effects of inter-electrode capacity 
become appreciable. Thus for all moderate frequencies 
the choke in series with the internal resistance of the 
valve can be represented by the simple circuit of Fig. 
3 (a). Tet I, be the amplitude of the alternating com- 
ponent of the plate current ; then the alternating voltage 
across Rg is I,Ra in phase with I,, and across X the 
alternating voltage will be I,X leading I, by go°. These 
voltages and their phase relations are clearly indicated by 
the vector diagram of Fig. 3 (ù). Now, obviously the 
voltage across the whole circuit will be equal to 
the vector sum of these two separate voltages, 7.¢., 
ME = I y R? + X? volts, and, therefore, the ratio of 
the voltage across X to the total voltage available is: 


IX X 
LVR? + R? / Ra? + R? 
3 See Part 4, Zhe Wireless World, Feb. 17th, 1926. 
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But the total voltage is wE,, and, therefore, the oscillat- 


ing voltage across X is p =times the amplitude 


VR + R 
of the oscillation applied to the grid of the valve, the 
number being the voltage amplification obtained. and 
sometimes termed the ‘‘ voltage ratio ’’ of the combination. 

From the above we see that a choke has a very similar 
effect to that of a pure resistance, as far as the oscil- 
lating components are concerned, but that, unlike the 
resistance, the choke does not alter the mean value of the 
plate voltage, and is, therefore, more economical! as 
regards high-tension supply. Further, we see that the 


voltage amplification u —————— is dependent u 

8 P p VRe a Xt pe pon 
the frequency of the oscillations, because the reactance X 
is not only proportional to the inductance L of the choke 
but also to the frequency, being 2rfL ohms. This is a 
distinct disadvantage as compared with the pure resist- 
ance. ‘The choke method of coupling two valves in cas- 
cade is particularly useful for frequencies within the 
audible range, i.e., for frequencies up to about 5,000 or 
6,000 cycles per second, and an iron cored choke is 
usually employed. For radio frequencies the inductance 
coil in the plate circuit is usually tuned by means of a 
variable condenser to the frequency of the oscillations. 
offering a high impedance to that particular frequency an^ 
constituting the well-known rejector circuit which was 
discussed in a previous instalment.’ 


High Inductance Essential. 


At the present stage we shall confine our attention to 
an untuned iron-cored choke for audio frequencies and 
see how the voltage amplification varies with the fre- 
quency. Considering as an example a valve whose ampli- 
fication factor is 9, and whose internal resistance ìs 25,000 
ohms, in conjunction with a choke of 20 henries induct- 
ance, we can calculate the voltage amplification from the 


X 
V Ra? + X? 
of 800 cycles per second, the reactance of the choke 1s 


expression p For instance, at a frequency 


-> 
© 


VOLTAGE 
AMPLIFICATION 
Q 4) 


1000 1500 2000 2500 3000 
FREQUENCY - CYCLES PER SECOND 


Fig. 4.—Carve shqwing variation of voltage amplificaties with 
frequency. Inductance of choke, 20 henries ; valve resistance, 
25,000 ohms ; amplification factor, 9. 


27l. = 27 x 800 x 20=100,000 ohms. Thus at this fre- 
quency the voltage amplification is 
100,0C0 


9 = 8.73. 


y 25,0007+ 100,00c? 
Note that using a pure resistance of 100,000 ohms instead 
of the choke the voltage amplification works out to only 
7.2. A number of values of the voltage amplification 
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Wireless Circuits in Theory and Practice.— . 
have been worked out in this manner for the 20-henry 
choke over a wide range of frequencies, and the results 
are shown by the curve of Fig. 4. It will be noted that 
for frequencies above 1,000 the voltage amplification 
approaches very approximately to the amplification factor 
of the valve, namely, ọ. On the other hand, for fre- 
quencies below 500 the voltage amplification falls off very 
rapidly ; for instance, at 100 cycles per second the ampli- 
fication obtained is only about 4. Such an arrangement 
used in a low-frequency amplifier would result in the 
higher pitched notes being amplified to a much greater 
extent than the bass notes; and when a number of such 
valves and chokes are used in cascade, those frequencies 
below about 300 would be so weak compared with those 
above 500 that they would not be discerned at all, and 
the tone of the received music or speech would be what 
is commonly termed ‘‘tinny.’’ With three valves, for 
instance, a frequency of 1,500 would be amplified 
9 X 9 X 9=729 times, whereas a frequency of too would 
be amplified only 4x 4x 4=64 times, 7.¢., to only one- 
twelfth the exfent. 


Methods of Improving Low Tones. 


The only thing to do to increase the amplification at 
the lower frequencies is to employ a choke or chokes of 
much higher inductance. As an example, let us calcu- 
late the value of inductance required to give a voltage 
amplification of 8.73 at 200 cycles per second. We saw 
above that the amplification was 8.73 when the reactance 
was 100,000 ohms, so that what we require now is a coil 
of such inductance that its reactance will be 100,000 
ohms at a frequency of 200 cycles per second. We have 


100,000 


2zf1.=100.000, where f=200, so that L = 80 


27 X 200 
henries. This is quite a large inductance, and the usual 
type of low-frequency choke on the market does not, as 
a rule, approach this figure. A very common practice is 
to use chokes of lower value and to shunt them with fixed 
condensers to by-pass the higher frequencies to a certain 
degree, but this lowers the amplification and does not 
give such good results as regards quality of reproduction 
compared with the use of the higher value of inductance 
unshunted. 


Effect of Choke on Anode Current. 


Iteis interesting to note what happens on connecting 
in the plate circuit a choke of extremely great reactance, 
but whose resistance is sufficiently low to allow the D.C. 
component of the plate current to flow freely, and thus 
maintain the average potential of the plate. Under these 
conditions the plate current could contain practically no 
oscillating component at all, even though an oscillation is 
being impressed on the grid. But across the choke there 
will be an oscillating potential difference of such a value 
that the plate potential is varied in a manner which 
maintains the plate current almost constant. If we could 
imagine a choke of infinite reactance. the plate current 
would be maintained absolutely constant and the valve 
would give its greatest possible amplification, being actu- 
ally equal to the amplification constant of the valve. 
These are really the ideal conditions of operation, but in 
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practice it is, of course, impossible to employ inductance 
values above a certain figure. 

The foregoing remarks have been added because it does 
not seem to be generally appreciated that the current oscil- 
lations in the plate circuit of a valve, used in the manner 
described above, are suppressed as far as possible, being 
virtually converted into voltage oscillations. The choke 
is actually placed in the circuit to prevent the current 
from varying, and in so doing to produce an oscillating 
voltage across its ends. We do not get variations of 
plate current of the order suggested by the ordinary anode 
characteristic of the valve at all, but much feebler 
oscillations. 

Thus far we have neglected the ohmic resistance of the 
choke itself, and by taking it into account we find that 
two slight modifications are introduced into the theory 
of operation. Firstly, the resistance of the coil will 
cause a slight drop in the mean value of the anode, poten- 
tial, and, secondly, the voltage amplification is now given 


Z : : 
by p 7- where Z is the impedance of the choke itself 
bs 
and Z, is the total impedance represented by the choke 
and the internal resistance of the valve in’ series. If R 


is the resistance of’ the choke and X its reactance at a 
given frequency, then Z = y R?7+ X? ohms, at that 
frequency. _ Similarly, Z; = y (R + R + X? ohms, 
where Rg is the internal resistance of the valve. As a 
rule, the resistance R is negligibly small compared with 
the other quantities. 

The various methods of coupling valves in cascade will 
be discussed in a subsequent instalment, and it will be 
shown that even with transformer coupling the broad 
principles discussed above in connection with the choke 
in the anode circuit still hold good. | 


Energy Amplification. 


When a pair of telephones or a loud-speaker is con- 
nected in the plate circuit of a three-electrode valve, we 
require, not the maximum voltage amplification, but the 
conditions for obtaining the greatest energy output from 
the telephones or loud-speaker. it should be pointed 
out that the energy dissipated as heat in the resistance 
of the telephones plays no part in the production of the 
sound vibrations and that this energy is simply wasted. 
In rating telephones according to their resistance we are 
merely making use of the fact that the resistance gives 
a rough indication of the number of turns on the coils 
and, therefore, of the useful impedance of the telephones 
at a given frequency. If we could imagine a pair of 
telephones without any resistance at all it would prob- 
ably appear at first sight that they could not consume 
any energy, because it is well known that an inductance 
without resistance does not take any power, the current 
and voltage being go° out of phase. But a telephone 
cannot be represented by an inductive resistance in the 
ordinary way; it is really equivalent to a small electric 
motor which converts electrical power into mechanical 
power represented by the reciprocating motion of the 
diaphragm acting on the atmosphere and setting up sound 
waves. The movement of the diaphragm induces in the 
coil windings a component of FE.M.F. which is in phase 
with the current, and it is this component of E.M.F. 
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which, when multiplied by the current, gives the useful 
power taken by the telephones from the plate circuit. 

It is a very difficult matter to estimate what fraction 
of the total effective or apparent resistance of a tele- 
phone under working conditions is due to the movement 
of the diaphragm, because there are other losses, such 
as eddy current losses and hysteresis losses, in the iron 
produced by the alternating magnetic flux. It is there- 
fore rather by experience than by ‘hard-and-fast rules 
that one decides upon the best resistance of telephones 
to use in a circuit. For use in the plate circuit of a 
receiving valve a good average value is 4,000 
ohms, as this is capable of giving a robust wind- 
ing and at the same time producing a fairly sensitive 
pair of telephones if carefully designed. In the case of 
a loud-speaker a much lower value of ohmic resistance 
will give a sufficiently high impedance over the whole 
range of audible frequencies; 2,000 ohms is a usual 
value of resistance for a loud-speaker directly connected 
in the plate circuit. As the coils and various parts of 
a loud-speaker are much larger than those of a head tele- 
phone, the ratio of the energy usefully converted into 
sound to that wasted in heating the coils is much higher 
for the loud-speaker. 

The diagram of Fig. 5 shows a simple circuit for a 
crystal detector and single-valve note magnifier. The 
high-frequency oscillations are rectified by the crystal 
detector, and the resulting audio-frequency current oscil- 
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The Slack Season. 


It seems a pity that so many clubs, 
which are hives of activity during the 
winter season, should close down for a 
six months’ siesta directly the swallows 
arrive. To enterprising club secretaries 
summer should present itself as a period 
which offers facilities for experimentation 
entirely lacking in the winter. 

well-conducted field day, with its 


THE 


Maes cee eteeesen er eamereresasecesesce 


H. A. Scarlett, 


Wireless 


SESH OS eHO HRS Hema seseaHSSorr SES SESSER ETH SED 
. 


NEWS FROM | 


VOTO See HH eH Darr ses oeeeresEMsEEesaoresress 


357a, 


JUNE 106th, 1920. 


World 


lations are made to pass through the high resistance R 
connected in series with the crystal. The value of R 
should be of the order of 100,000. The voltage across 
R is at every instant proportional to the current, and, 
therefore, varies in exact accordance witb it. Ths 
potential difference is applied between the grid and fila- 
ment of the valve as shown. Such an arrangement will 
generally give better reproduction than by using the valve 
alone as a detector withou 
the crystal. 

In the circuit diagram 
no grid battery is shown te 
provide the requisite nega- 
tive grid bias. This is sup. 
pled by the crystal) circut 
itself as follows: The recti- 
fed current through R from 
the received carrier ware isa 
steady direct current, and 
this sets up a steady potential 
difference across the ends of 
R, and thus applies a steady 
potential to the grid. Ot 
viously the crystal must i? 
connected the right way round in the circuit to make the 
grid negative with respect to the negative leg of the ñi- 
ment. This circuit is rather interesting, because it autc- 
matically adjusts the grid potential to suit the strenst 
of telephony signals being received. 


Fig. 5. —simple crystal receiver 
with valve amplifier. 


Radio Society on May 3ist, the lecture: 
being Mr. Scott Setterington. 

The demonstration was followed by è 
Sale and Exchange, in which much sur 
pes apparatus changed hands. 

une 14th Mr. eG. W. Douglas ke 
na on the appropriate subject ci 
“ Portable Sets.” 

The Hon. Secretary of the Society i 

Mr. E. Scott Setterington, 61, Addixe 


CLUBS. | 


Finchley Road, 


opportunities for D.F., tests of mobility 
and reception in the open, offers an excel- 
lent means of maintaining interest among 
members, and, what*is perhaps equally 
important, local publicity. A loud 
speaker in the open is a fine advertisement 
agent. 


oo0oo0oọ0 


Wireless Measurements. 


At a meeting of the Golders Green and 
Hendon Radio Society, held on May 20th, 
Mr. A. Castellaine, B.Sc., lectured on 
‘‘Measurements in Wireless.” Mr. Cas- 
tellaine said the general impression was 
that this branch of radio required the use 
of expensive apparatus. On the contrary, 
a very high degree of accuracy could be 
obtained with entirely home-made instru- 
ments, and, in proof of this, he exhibited 
a very fine collection he had made himself. 

The lecturer showed how capacity and 
resistance were measured, and devoted 
some time to the subject of wave meters 
and valve voltmeters. 

Prospective members are invited to 
communicate with the Hon. Sec., Lt.-Col. 
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Society for Free State Transmitters. 

A society has been formed in Dublin to 
foster the interests of the transmitting 
amateur in the Irish Free State. The 
membership is now twenty-five, and in- 
cludes experimenters residing in Cos. 
Kerry, Kilkenny, Wexford, Waterford, 
Meath, Westmeath, Galway, Cork, Tip- 
perary, and Dublin. 

It is not necessary for prospective mem- 
bers to hold transmitting permits, pro- 
viding that they are keenly interested in 
short-wave experimental work. Mr. 
W. R. Burne, Dame Street, Dublin, 
has been elected hon. secretary pro tem., 
with Messrs. D. B. Bradshaw, L. H. 
Carder, and D. F. O’Dwyer as a tem- 
porary committee. 


oo0oo0oo0o 


Taunton Society Busy. 

A demonstration of wiring and solder- 
ing held the attention of a keen gathering 
of members of the Taunton and District 


Grove, Taunton. 


TEMPORARY EXTENSION WIRES. 

A very convenient method of sup- 
porting temporary loud-speaker ex- 
tension leads which have to be car- 
ried round the walls of a room is te 
make use of ordinary safety pins. 
The pins should be opened and the 
point pushed downwards between the 
wallpaper and the plaster ; the exten- 
sion wires are then carried by 
metal cap of the pin, which fom 
a hook when inverted. 

The weight which pins inserted # 
this way are capable of cst 
without pulling out is remar 
and should it be desired to rene 
the extension wires the pins can be 
withdrawn without causing any & 
sightly damage to the wallpaper.— 
F. M. 
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A Review of the Latest Products of the Manufacturers. 


THE TAPA CONNECTOR. 


An insulated. base carrying a pair of 
sockets is useful in a number of ways 
both on the experimental station and as 
an accessory to the broadcast receiving 
set. ` 

For telephone or loud-speaker extension 
leads plug and socket connectors are pro- 


, bably more convenient than the usual 


form of terminal mounted upon an 


The Tapa connector is useful for termin- 

ating loud-speaker extension leads. It is 

a very handy fitment for use on the ex- 
perimental set. 


ebonito strip, and ıt iə for this purpose 


that the Tapa connector manufactured by 


_ four corner holes. 


W. J. Charlesworth, 89, Aston Street, 


- Birmingham, is particularly applicable. 


Consisting of a moulded base piece sup- 
porting a pair of sockets it can be at- 
tached by screws passing through the 
A pair of plugs are 
provided, and the turned coloured top 


pieces indicate the correct method of con- 


nection so that a reversal of connections 


may be avoided. 
oo0oco 


MULTI-WAY CONNECTORS. 


There are several methods of making 
“T” junctions in instrument wiring. 
There is the arrangement in which an 
“ L” bend is made at the end of the wire 
so that when soldered ample surface is in 
contact to provide a strong joint while 
there is also an alternative of bending a 
small loop. Many amateurs, on the other 
hand, prefer to merely touch the end of 
nne lead into contact with the other, 


making the joint by a liberal application 
of solder. This latter method makes a 
really neat joint, but, is mechanically 
weak. 


For making junctions between two, 
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Sinew terminals facilitate the making of 

multi-way connections and are obtainable 

for linking together at a common point, 
. 3 or 4 leads. 


three, or four leads, Messrs. Clarkes, of 
Sinew Works, Redditch, have introduced 
a series of connectors which are marketed 
under the name of Sinew terminals, and 
consist of a suitable number of tags held 
together by an eyelet. The tags are con- 
structed from metal of substantial thick- 
ness, and can be attached to either round 
or square No. 16 wire. In addition to 
the junction pieces, single tags of the same 
pattern are supplied together with small 
tubular connectors for making junctions 
between wires arranged end on end: 
o0o000 


IGRANIC PACENT RHEOSTAT. 


Among the range of Pacent products 
marketed by the Igranic Electric Co., 
Ltd., 147, Queen Victoria Street, Lon- 


Igranic Pacent filament rheostat. 


don, E.C.4, is a filament rheostat which 
in appearance closely follows American 
design. 

The base piece is of porcelain, with the 
resistance winding supported in the usual 
way on a fibre strip, the rubbing cou- 


* are 


tact being a stiff spring blade. The knob 
is a clean moulding of attractive design, 
and a particularly fine appearance is ob- 
tained by the fitting of a silvered metal 
dial. 


o0o000 


IGRANIC PACENT JACK. 


Break jacks in a wide range of types 
now obtainable from the Igranic 
Electric Co., Ltd. 

The form of construction is, of course. 
entirely standard, and includes the pro- 
vision of several spacing washers for ad- 
justing to the thickness of the panel and 


The tag connectors of the Igranic Pacent 
jack are turned alternatively in each 
direction to facilitate soldering. 


a hole for an additional screw to pre- 
vent rotation. A point of interest is the 
spreading out of connecting tags alter- 
natively in each direction, „so that they 
are easily accessible for soldering, while 
the danger of short circuits occurring by 
excess of solder is avoided. 

It is understood that arrangements are 
being made for the manufacture of 
Pacent apparatus at the Bedford works 
of the Igranic Company. 

o0oo0o9 


CONSTRUCTIONAL BLUE PRINT. 

L. McMichael Ltd., Hastings House, 
Norfolk Street, Strand, London, W.C.2. 
has prepared for free distribution a large 
size blue print showing the construction 
of a wavetrap. The instrument is de- 
signed for connecting in series with the 
aerial lead to the receiver and comprises 
a tuned closed circuit making use of a 
Dimic coil and to which the aerial con- 
nection is made at the centre point. This 
ig quite a useful instrument of simple 
construction. 
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ATLAS FIXED CONDENSERS. 


A new type of fixed condenser has re- 
cently been introduced by H. Clarke and 
Co. (Manchester), Ltd., Atlas Works, 
Eastnor Street, Old Trafford, Manchester. 

The plates, which are of copper, are 
carried in a recess, and are clamped in 
position together with the mica dielectric 
by screws which on the top of the con- 
denser form the terminals. 

Three condensers were examined of 
nominal values 0.001, 0.0003, 0.0001 mfd., 
and measurement showed the actual values 
to be 0.001619, 0.00035, and 0.000086 mfd. 
respectively. These discrepancies in the 
stated and actual capacity values pro- 
bably arise from the presence of air be- 
tween the plates, as no sealing compound 
is used. 

The tags, to which soldered connections 
are to be made, are nickel plated, and it 
might be suggested that were tinned tags 
provided the making of soldered connec- 
tions would be rendered easier. The 
mouldings are particularly clean, and the 
condenser is of good appearance. 


ooco 


SMOOTH-ACTION RHEOSTAT. 

The desirable feature of a filament re- 
sistance is that it possesses a smooth 
action. A smooth movement implies a 
reliable contact, and a novel way of pro- 
ducing a good action is adopted in the 
filament rheostat just introduced by 
A. W. Stapleton, 19a, Lorrimore Build- 
ings, Lorrimore Street, London, S.E.17. 

The resistance wire is wound upon an 
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The *“ Smoothac"” filament rhèostat 


gives a smooth action by the contact 
obtained between a reinforced spring and 
a raised spiral on the resistance winding. 


ebonite rod carrying a thread’ to keep 
the turns, which are spaced, in position. 
Under the winding is a spiral of insu- 
lating material producing a raised spiral 
along the turns. The spiral makes con- 
tact with a spring blade, as the ebonite 
former is rotated by the spindle which 
passes through a one-hole fixing bush to 
the knob and dial. To ensure good con- 
tact the spring is backed up by an addi- 
tional spring and a small indiarubber 
packing piece. 

The rheostat possesses a good finish, the 
ebonite being polished and all metal 
parts nickelled. 


oo0oo0oo 


SHORT-WAVE OUTFIT. 
The tuning range of a short-wave re- 
ceiver is invariably far too limited unless 
the inductance coils are arranged to be 
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interchangeable. Here a difficulty is en- 
countered, for the standard type of plug- 


- in coil is not entirely satisfactory, whilst 


it is no easy matter to construct a series 
of coils carrying the necessary four con- 
nectors joining to both the aerial and 
closed circuit windings. 
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wound and practically  air-supported, 
giving a maximum inductance value com- 


parable with minimum self-capacity, and 
the extent of coupling between the pri- 
mary and secondary coils appears to be 
just about that value which experience in 
short-wave reception has shown to be 


The Bremer Tully short-wave tunin 
wave inductances cove 


A set of coils tuning over a wave range 
of 12.5 to 200 metres has been produced 
in America by the Bremer Tully Manu- 
facturing Co., of Chicago (agents: 
Rothermel Radio Corporation of Great 
Britain, Ltd., 24-26, Maddox Street, 
Regent Street, London, W.1). The aim 
in design has been to keep losses to a 
minimum and produce inductances pos- 
sessing the lowest possible resistance at 
the ultra-short wavelengths to which they 
are tunable. A glance at the coils re- 
veals that the manufacturers undoubtedly 
understand the essentials of short-wave 
coil design. Each of the four inter- 
changeable plug-in units carries aerial 
and closed circuit windings, the aerial 
coils in which moderate damping normally 
occurs being wound with fine wire (about 
No. 30 D.S.C.) with turns touching. 
The closed circuit windings are spaced 


outfit comprises a set of well-designed sbort- 
range of 12.5 to 200 metres. 


correct. The coils are 3in. in diameter. 

One reaction coil is used over the er- 
tire wave band. On test this vas 
found to be quite satisfactory, and a good 
feature is that it couples with the aerial 
winding end of the plug-in unit. 

The bass piece is of transparent Bake- 
lite. Rotation of the reaction coil is ob- 
tained by means of a bearing consisting 
of a split pin and socket, which is per 
haps a little unsteady, though, by open 
ing out the pin, a more rigid support }s 
obtained. This form of bearing is prob 
ably adopted to allow for easily replac- 
ing the reaction coil if desired with other: 
of different inductance value. The prob- 
lem of combining in a single instrument 
a tuner that can be operated over the 
entire range of amateur short ware 
lengths is effectively solved with the 
Bremer Tully outfit. ` 


A WELL-KNOWN SOUTH AFRICAN STATION.—OAG6N, owned and operated Bj 
Mr. J. G. Swart at “ Cambrai,” Milnerton, Cape Town, has been in communication 


amateurs in most countries of the world. Mr. Swart kin 


undertakes to f 


dly 
SL cards to South African transmitters if accompanied by Internationa! Postal Coupons, 
se begs listeners to send only those which are likely to be of service to their recipients. 
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148.—Dolbear Nearly Forestalls Marconi. 


OOKING back and reviewing the work of the 
L pioneers of wireless, we are forcibly reminded of 
the fact that more than one worker had the secret 
of a successful -system in his grasp, but failed to realise 
the fact. One of those who came very close to success 
was A. E. Dolbear, Professor at Tuft’s College, Boston, 
U.S.A., who actually succeeded (in 1883) in transmitting 
signals through space without wires, and came near to 
forestalling Marconi. His apparatus, which was very 
simple and quite practicable for short distances, was 
patented in the United States. It included a microphone, 
induction coil, roo-volt battery, and condensers. Signals 
were transmitted by a Morse key, and a kite carried a 
fine wire from the secondary coil corresponding to the 
aerial of Marconi’s subsequent system. 


Dolbear’s System Transmits Over 13 Miles. 


In 1883 Dolbear described his apparatus before the 
American Association for the Advancement of Science. 
‘“ The idea,” he said, ‘‘ is to cause a series of electrical 
discharges into the earth at a given place, without dis- 
charging into the earth the other terminal of the battery 
or induction coil—a feat that I have been told so many, 
many times, is impossible, but which certainly can. be 
done. An induction coil isn’t amenable to Ohm’s law 
always ! 

“ Suppose that at one place there be apparatus for 
discharging the positive pole of the induction coil into 
the ground, say, 190 times per second, then the ground 
will be-raised to a certain potential roo times per second. 
At another point, let a similar apparatus discharge the 
negative pole 100 times per 
second ; then between these two 
places there will be a greater 
difference of potential than in 
other directions, and a series of 
earth-currents, 100 per second, 
will flow from the one to the 
other. Any sensitive electrical 
device, a palvanometer or tele- 
Phone, will be disturbed at the 
latter station by these currents, 
and any intermittence of them, 
4S can be brought about by a 
Morse key in the first place, 
Will be seen or heard in the 
second place. 

The stronger the discharges 
that can be thus produced, the 
stronger will the earth-currents 
A of Course, and an insulated 
'n roof is an excellent terminal 
°r such a purpose. I have 


A. E. Dolbear. 


generally used my static telephone receiver in my experi- 
ments, though the magneto will answer. 

‘“ I am still at work upon this method of communica- 
tion, to perfect it. I shall soon know better its limits 
on both land and water than I do now. It is adapted 
to telegraphing between vessels at sea.” 

Some very interesting results were obtained when the 
static receiver with one terminal was employed. We 
are told that a person standing upon the ground at a 
distance from the discharging point could hear nothing ; 
only very little standing upon ordinary stones, as granite 
blocks, or steps; but standing upon asphalt concrete the 
sounds were loud enough to hear with the telephone at 
some distance from the ear. i 

At first Dolbear could, send signals only over distances 
of about half a mile, but later he claimed to have sent 
and received signals over 13 miles. Had Hertz at that 
time made his discovery of the waves that to-day bear his 
name, there seems little reason to doubt that Dolbear 
would have anticipated Marconi. His projection into 
free air of the ungrounded terminals of the transmitting 
and receiving apparatus is, in effect, very similar to the 
use of the vertical aerial of Marconi’s early system. His 
condensers and kites ‘‘ carrying fine wires ’’ were yet 
another anticipation. Had he employed thick wire he 
would have been even more successful. 


Dolbear Unknowingly Uses Hertzian Waves. 


Dolbear patented his system in 1883, and the follow- 
ing year demonstrated his apparatus at the Electrical 
Exhibition at Philadelphia. One terminal of his induc- 

tion coil was connected to 

7 earth, the other being fitted 

with points for ‘' discharging 

We. into the air.” Interesting re- 
sults were obtained, the signals 
being clearly heard in the tele- 


phone when transmitter and 
receiver were separated by 
10oft. 

“ By grounding the one 


terminal of the induction coil 
to the gas or water pipes, 
leaving the other end free,” he 
_ wrote, ‘“‘ telegraph signals can 
_ be heard in any part of a big 
building and its neighbour- 
' hood, without any connection 
whatever.” 
Although Dolbear was not 
, unnaturally under the impres- 
sion that it was the air that, in 
some mysterious manner, 
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Pioneers of Wireless.— 
assisted to bridge the gap between transmitter and re- 
ceiver, we know now that he was undoubtedly using the 
Hertzian waves, the existence of which did not become 
known until six years later. 

As was the case with Faraday, Graham Bell, and many 
other scientists, Dolbear had a charming personality. 
He was modest to a degree, and his unwillingness to 
claim anything for himself, which characterised his life, 
was well illustrated when he was invited to write an 
article on New England inventors of the nineteenth cen- 
tury. Every name ever known to scientists from the six 
New England States was found in the article with the 
exception of that of Amos E. Dolbear! 


The Aerial System Patented. 

As an inventor Dolbear resembled many others, before 
and after him, gifted with imagination and inventive- 
ness—he did not develop his conceptions to the point of 
rendering them capable of commercial application. The 
law wisely says that the inventor must describe his inven- 
tion in such terms that one skilled in the art may repro- 
duce it and make it of practical use, and this Professor 
Dolbear failed to do. 

He appreciated the fact early in the ’eighties that wire- 
less telegraphy meant ether-wave telegraphy, and that 
both to send and to receive messages aerial antenne 
would be required. Accordingly, we find him at that 
early date taking out a patent on aerial antenna. But 
here he stopped. He did not know how to set up elec- 
trical oscillations, nor did he know how to detect the 
infinitely feeble oscillations set up in his receiving 
antennz by the incident ether-waves. Before the advent 
of commercial wireless telegraphy many discoveries 
needed to be made and an enormous amount of experi- 
mental work accomplished. Dolbear saw wireless tele- 
graphy just as he might have seen a ship through the 
fog—and he knew he saw it—but the individual ropes 
and spars, the planks and timbers, he did not see at that 
time, nor cculd he be expected to see how they were put 
together. He had one of the main requisites of a great 
inventor, breadth of vision and audacity of conception, 
but he failed to realise the importance of detail. 


Dolbear at Work. 

His peculiar attitude to scientific complexities is illus- 
trated by an incident related by one of his pupils, W. H. 
Hooper, who later became Assistant Professor of Physics 
at Tuft’s College. He tells us that in the winter of 
1877-78 he was assisting him with some experiments in 
telephony. Some fault developed in the transmitter, 
and, opening the box that contained it, Dolbear poked 
about for some minutes and then remarked with an 
exclamation of disgust: ‘‘ I can’t make head or tail of 
all this mess of stuff; see what you can do with ìt.” It 
took his pupil but a short time to find and remedy the 
trouble, who tells us that to him ‘‘ the complexities of 
the system seemed natural, a thing to be grappled with 
and mastered. The wonderful thing was that the energy 
of the air vibrations in articulate speech could be trans- 
formed into a highly complex system of electric waves, 
and that the energy of these waves, after travelling a 
hundred or a thousand miles, could then again be trans- 
formed into articulate speech in the receiver. That the 
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telephone should talk seemed natural to Professor Dol- 
bear, the unnatural being the complexity of the mechanical 
details.” * 

Dolbear was a most active investigator in physics, and 
apart from his telephone inventions he invented (in 1889) 
a spring-balance ammeter, and in his later investigations 
endeavoured to make practical the cubical organ pipe, in 
which there hes enormous power, but which requires 
enormous wind supply. Some of his other contributions 
to science included the electric gyroscope used to demon- 
strate the rotation of the earth, tuning forks for the 
illustration of Lissajous’ curves, the opeidoscope for the 
illustration of vocal vibrations, and a new system of 
incandescent lighting. Almost every problem came under 
his notice, and those who ventured into almost any physi- 
cal or electrical fields found that he had already written 
or spoken on the identical subjects. 

As early as 1864 he had invented a writing telegraph. 
He discovered the convertibility of sound into electricity 
in 1873, and when the Bell telephone came into public 
notice he had already a speaking telephone of his own 
on which he held a patent that was afterwards purchased 
by the Western Union. It was his telephone, indeed. 
that was the subject of the litigation between that com- 
pany and the Bell Telephone Co. His system, for which 
he received a bronze medal at the Philadelphia Exposi- 
tion, was entirely different to Bell’s, and it was claimed 
for it that it was capable of transmitting the human 
voice to a greater distance than any device in use at the 
time. 

A Successful Telephone System. 


In 1879 he invented his electrostatic telephone, fer 
which he received a gold medal and with which (in 
1881-82) satisfactory communication was carried on 
between Boston and New York and Boston and Wilkes 
barre, Pa. In 1882 the Dolbear telephone was in effer- 
tive operation -between London and Manchester and 
J.ondon and Glasgow, and no other telephone in exist- 
ence was successful over such distances as these. In 
1884-86 in experiments in Russia carried out for the 
Russian Government officials, telephonic communication 
was successfully maintained with it between St. Peters- 
burg and Reval (150 miles), St. Petersburg and Bologna 
(200 miles), and St. Petersburg and Moscow, a distance 
of 400 miles. 

This remarkable man, described hy one who knew him 
as being a ‘‘ theoretical scientist, interested primarily 
rather in discovering new possibilities that lie in the great 
unexplored force around us than in marketing them.” 
was born in 1837 and died in rgro. He thus lived long 
enough to realise how nearly he had, in his early expen- 
ments, forestalled Marconi. 
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NOTES ON THE SUPERHETERODYNE 


Some Practical Hints 
By CAPT. H. T. B. 


HE interesting correspondence which has taken 
place recently regarding the superheterodyne 
prompts me to offer a few observations as the re- 

sult of over two years experimenting with superhetero- 
dynes, and some little experience also with neutrodynes. 
At the same time, it should perhaps be stated, in fairness 
to readers, that I do not claim to be a wireless engineer 
with a profound knowledge of mathematics, and my con- 
clusions are drawn almost exclusively from ‘‘ the fool 
experiment.’’ 

In view of the undoubted interest now centring in the 
superheterodyne, perhaps some statement as to what may 
and may not be expected from such an instrument will 
assist those who are in doubt and who may very possibly 
have acquired an exaggerated idea of its capabilities. 
Only the other day I heard of disgust being expressed be- 
cause a well-known commercial superheterodyne, when 
used in conjunction with a frame, and tested against a 
good straight four-valve set employing an outside aerial, 
‘* gave no better results!” What did the critic expect ? 
What better testimony could the super receive? The 
answer to the query : ‘‘ What results should I obtain from 
a good super?’’ would be, in my experience, that 
an eight-valve instrument (Det.—Osc.—3I.F.—Det.— 
2 L.F.) used with an indoor aerial would be approxi- 
mately equivalent to a five-valve neutrodyne (2 H.F.— 
Det.—z L.F.) upon an outside aerial. This is in point 
of volume and DX ability. The super would certainly 
score in selectivity, while the neutrodyne might be slightly 
superior as regards purity of reproduction. Much depends 
upon design. 


Reaction in Multivalve Receivers. 


The superheterodyne may be divided for consideration 
thus :— 

(1) The short-wave tuner and detector (and amplifier 
if used). 

(2) The local heterodyne oscillator and coupling, 

(3) The intermediate-frequency amplifier. 

(4) The low-frequency amplifer. 

The statement is frequently made that there is no ad- 
vantage in providing for regeneration in the tuner and 
allied circtits. With this statement I am emphatically 
in disagreement. The provision of regeneration is of 
great assistance in bringing in distant Stations, though its 
use makes little difference upon the reception of rela- 
tively near-by transmission. It will, of course, be appre- 
ciated that the use of excessive regeneration in any set, 
be it straight, super, -dyne, or -flex, will inevitably ruin 
the quality, but used with moderation and discretion the 
provision of regeneration is of real assistance in DX 
work. In any case, the writer has yet to hear reception 
upon any type of set, and from any but the local station, 
which is really worth listening to from a purely musical 
point of view; simply because the static to signal ratio 


etc. 
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precludes the possibility of designing any set of infinite 
range. 

Under this heading falls also any design in which the 
first detector is preceded by one or more stages of H.F. 
(cf. W. James in The Wireless World for March 4th, 
1925, and the letter of Capt. Round, also in The Wire- 
less World of September 23rd, 1925). In both these 
cases the object of the H.F. stage lies rather in the direc- 
tion of increased selectivity than of amplification of the 
incoming frequencies, no provision for regeneration being 
provided in either case. 


Tuning Adjustments. 

Doubtless this is done in order to avoid additional 
tuning controls, but I maintain that such simplicity is 
only secured at the expense both of selectivity and sensi- 
tivity. Actually, I usually employ one stage of sharply 
tuned H.F. (‘‘ tuned anode ’’) with a reaction coil from 
the first detector, coupled to the anode of the previous 
H.F. This coupling is only tightened up to assist the 
first detector where a DX station is being received. 
Such assistance is, moreover, remarkable, and in my ex- 
perience increases the range appreciably, while the addi- 
tional complication of adjustment is more apparent than 
real; for with the reaction coil loosely coupled, the tun- 
ing of the H.F. valve becomes relatively flat. In this 
way it is an easy matter to pick up the desired carrier by 
allowing the I.F. amplifier to oscillate while swinging 
the oscillator tuner. Once the carrier has been located it 
is the matter of a moment only to adjust the aeriaf and 
anode tuners ; finally damping the I.F. amplifier. Actu- 
ally the process takes longer to describe than to accom- 
plish. Further, the adjustments of the oscillator and 
anode tuners can be noted, and even calibrated, since these 
will remain independent of whatever frame or aerial may 
be employed. Perhaps it should be added that this 
method of searching does not lead to interference, since 
the heterodyning of the ‘‘ carrier ’’ takes place in the 
I.F. amplifier. Jn my own instrument a second stage 
of ‘ incoming H.F.” is available, though seldom used 
or required. I have found that stability 1s easily secured 
by employing a loose-coupled transformer in the first 
stage, with (if necessary) slight reverse reaction on the 
anode coil of the second stage—a reverse reaction switch 
being provided on the panel. No neutralising of the 
valve capacities is thus required, though readily fitted if 
desired. It is not, however, advised that a second stage 
of H.F. be attempted until considerable experience has 
been gained with one stage only. 


The Frame Aerial. 

When using a frame in conjunction with a detector 
only I have found a very satisfactory method of secur- 
ing regeneration to be the winding of a few additional 
turns upon the frame itself. Usually three or four turns 
in the reaction winding, and twelve to fifteen turns on the 
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Notes on the Superheterodyne.— 
2ft. frame winding, with a 0.0005 mfd. condenser, will 
be found to cover the band 250-550 metres. Regenera- 
tion control may be by the Reinartz or ‘‘ shunted cheke ”’ 
methods. i l 

Experiments with the relative efficiency of frame and 
indoor aerials lead me greatly to prefer the latter, the 
directional peculiarities being less marked and searching 
thus simplified, while the efficiency I have also found to 
be higher. This may be criticised on the grounds that 
the added selectivity of the frame is thereby sacrificed. 
My reply is that actually the behaviour of a frame 1s fre- 
quently perplexing. In some cases directionality is 
marked, and in others it seems almost non-existent. The 
theory of this phenomenon is too lengthy to discuss here, 
and has already been dealt with by abler exponents of the 
subject than myself. 


Local Oscillator Coupling. 

Almost any oscillating circuit is suitable ; my own pre- 
ference being for the standard two-coil Hartley type, 
with tuned grid and aperiodic anode. The coupling is 
most easily arranged by placing the oscillator anode coil 
close to the anode coil of the H.F. valve immediately 
preceding the detector. This system not only obviates 
the necessity for a separate pick-up coil, but serves also 


to reduce possible interference by interposing a valve, 


between the aerial and the source of local oscillations. 
Although not advocating it, I am reasonably sure that an 
outside aerial could be used with this system without 
risk of interference, provided that the tuner were of the 
loosely coupled two-circuit variety, and I invariably em- 
ploy such a tuner even with an indoor aerial, the said 
tuner being fitted with a ‘‘ Stand-by ° and ‘‘ Tune ” 
switch. I think that the advantages of this system of 
coupling have been sufficiently indicated. The coupling 
between the oscillator and anode coils should be adjust- 
able. In general, the coupling should be fairly tight, 
and the local oscillator should be capable of producing 
strong oscillations when required. This is best effected 
by the use of an oscillator with separate H.T., since vary- 
ing the tappings to the battery varies the strength of 
oscillations without appreciably affecting tuning, which 1s 
not the case when the coupling is adjusted. In practice 
the strength of the local oscillations is more critical than 
is generally realised, and in my experience should be 
stronger for strong signals and weaker for weak signals. 


Amplitude of Local Oscillations. 

Beware of excessively strong local oscillations and tight 
coupling on a weak station. ‘‘ Wipe out ’’ will quite 
possibly result. There .appears to be an optimum ratio 
between the strength of the incoming and the local oscil- 
lations. I have dwelt upon this at some length because 
I appreciate the fact too well that if 1 had received just 
such hints during early experiments many hours of per- 
plexities would have been saved. 

Much ink has been spilled regarding the respective 
merits of air v. iron core transformers, and of sharp v. 
flat resonance peaks, etc. This is too lengthy a subject 
to discuss here, but the broad principle remains that. the 
sharper the tuning, the greater the amplification, although 
the peak must not be so sharp as to cut off side bands of 
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the modulated carrier. In this connection the explanation 
so ably given by Capt. Round applies equally, of cours, 
to the I.F. amplifier as to the incoming frequencies. 
My own instrument employs home-wound air core trans 
formers, which are loosely coupled, and sharply tuned by 
variable condensers, such sharpness of tuning being con- 


` trolled by the amount of regeneration permitted, and this 


I find to be perfectly satisfactory. Reproduction is thus 
relatively pure or distorted according to the regeneraticr 
allowed, and this is controlled by a moderate use of 
potentiometer damped grids, in conjunction with slight 
detuning of the first I.F. stage. Neutralising of the IF. 
amplifier has also been tried with success and is probaliy 
the soundest method viewed from a theoretical! standpoint. 


Screening the I.F. Stages. 

Very comprehensive shielding of the: I.F. amplite 
(and of the entire instrument for preference) is strong! 
to be recommended, my own amplifier being built upo 
a heavy-gauge tinned iron panel, while the cabinet is 
lined within and on all sides with the same materia! 
Each stage, with its own transformer, tuning condense. 
and valve, is shielded from its neighbour by means ct 4 
similar iron shield, which is in electrical contact through- 
out and connected to ~L.T. Only in this way can inter- 
ference from powerful long-wave stations be eliminated. 
and the user, of a superheterodyne is frequently in igni- 
ance of the fact that such disturbance is actually foreis; 
its way in. It is only when such shielding is carried cut 
that the great improvement effected by absence of bars. 
ground indicates the source of previous noises. I repet 
then, that in my experience it is not sufficient t: 
‘shield °? the intervalve couplings only. To the rm 
I would advocate the use of heavy-gauge copper shtit 
in preference to iron. The question of the frequency ti 
which the I.F. amplifier should be tuned is a somewhat 
vexed question. It should clearly not be such as to ap- 
proach the audio range, while too high a frequency seme- 
times causes difficulties with stability of the amplifer. 
particularly if low-impedance valves are emploved. A 
frequency corresponding to 3,500 to 7,000 metres ap- 
pears to be satisfactory in most cases, providing tht 
shielding of stages is carried out as described, in orde: 
to obviate interaction. 


The Low-Frequency Amplifier. 


My present (I say this advisedly !) preference lies in 
the direction of one’ stage of transformer coupling, u~it- 
a first-class instrument of low ratio, followed by or: 
or two stages, as required, of resistance capacity. What- 
ever system is adopted, however, the importance ot 3 
real power valve with high anode voltage and suitatie 
grid bias in the last’ stage cannot be over-stated.  Furthe:. 
the common-sense and superiority of the system of swt 
ing specified in the article cited should be adapted © 
whatever system of intervalve coupling is chosen. 

In conclusion, the writer hopes that his remarks mi! 
not be considered over-assertive. They are prompted 
entirely by practical experience, and he is always cpa 
to correction ; indeed, he invites criticism and correcto 
hy any who are qualified to do this, since nothing ! 
farther from the writer’s wish than to mislead ; rather be 
desires to assist. In view, however, of the attention no" 
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directed upon the superheterodyne, and in view of the 
relatively small amount of information which has yet 
found its way into print concetning this most interesting 
and efficient method of reception, it was thought that 
the above notes might assist some who are as yet only 
contemplating the construction of their first superhetero- 
dyne. 

Finally, my advice to such is on no account to add 
100 per cent. to their difficulties by attempting to make 
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any valve perform more than one function. Oscillator- 
detectors and reflexed valves may be interesting enough 
toys for the wireless engineer (though it will probably 
take even such six months to make the thing work— 
and note that ¢he engineer does not use such apparatus 
for practical work), but, for the amateur who is attempt- 
ing to build his first super, learning as he goes, such 
complications will almost certainly lead to disappoint- 
ment and probably to profanity, since the “‘ straight ” 
superheterodyne is task enough for the beginner. 
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BASKET COIL FORMERS. 
A Simple Method of Drilling the Radial Holes. 


ee the experimenter has a lathe with divid- 
ing head, or other suitable tool, the production 
of a basket coil former with pin holes at all 

true proves to be a difficult and tiresome business. The 
centre of the former is usually held in. the vice and the 
holes are drilled with a hand drill held as steadily and 
vertically as possible. The tool described below enables 
the holes to be drilled perpendicular to the axis of the 
coil and to a uniform depth. It is easily and quickly 
made, and proves very efficient and simple in operation, 
and uses only wood screws and a small breast drill, the 
standard stock-in-trade of the amateur. 

For the baseboard is required a piece of wood 12Iin. x 
sin. x fin. thick. Parallel to the edge, scribe a centre 
line for the whole length of the board. Parallel to this 
and at a distance equal to the radius of the former to be 
used, attach to the board, with wood screws or glue, two 
strips of wood 4in. square by sin. long in the positions 
shown on the figure. At 24in. from the other end of 
the board, and with the scribed line as a centre line 


Plian and elevation of the attachment, showing position of guides and method of fixing the hand drill. 


drill a gin. diameter hole (or other size of hole to suit 
the type of hand drill employed). The hand drill is then 
assembled on the board by means of the side handle in 
the manner shown in the drawing. Line up the drilling 
machine with a square, so that with a drill in the chuck 
the point of the drill is immediately above the scribed 
line. 

For the centre of the former procure a suitable cylin- 
drical piece of wood, the ends of which are square with 
the sides. With the correct drill in the machine, drill 
a hole in the former by placing it on the board between 
the guides, as shown dotted in the figure, then as the 
former is fed up to the drill, keep it pressed against the 
baseboard, and hold it firmly to prevent any tendency to 
rotation. The length of travel of the former along the 
board should be marked so that the other holes may be 
drilled to the same depth. . 

The remainder of the holes for the radial winding 
pegs may be marked off in the following manner :— 

Along the edge of a strip 
of paper mark off the length 
of the circumference of the 
former. Divide up this 
length to suit the number of 
holes required, then fold the 
paper round the former, and, 
with the marked edge as a 
guiding line, mark off on to 
the former. The spacing is 
all that matters in this mark- 
ing off, since the distance of 
the holes from the end of the 
former is decided by the 
height of the drill above the 
baseboard. Drill in the. 
manner outlined above. 

For pins, the writer used 
wooden knitting needles cut 
down to suitable lengths. 
These needles can he 
obtained approximately 
sin. diameter, made in 
hard wood (beech), and 
prove very suitable for the 
job. 

F. F. A. 
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DEFECTS IN INTERVALVE TRANSFORMERS. 


Sir,—We have read with interest the articles by Dr. Smith 
Rose and Dr. McLachlan in your issues of May 26th and 
June 2nd respectively, and, while we are generally in agreement 
with the views they express, we consider that they cast an 
unmerited reflection on the products of certain manufacturers. 
For example, Dr. McLachlan lays particular stress on the fact 
that L.F. intervalve transformers are exceedingly liable to 
breakdown in the primary windings. We have kept very close 
observation on the few transformers returned to us as defective, 
and we find that the majority of the total returned are O.K. 
The remainder are open-circuited either in the primary or the 
secondary, about half of each. In 95 per cent. of these open- 
` circuited transformers the break has occurred not in the winding 
itself but in the wires connecting the winding to the terminal 


block, and in most cases there are signs of the transformers | 


having received rough treatment—possibly in transit—which 
would account for the fracture. In all cases it is possible merely 
by replacing the connecting wire external to the winding itself 
to make the transformer O.K. Improved methods of making 
this connection have now been devised, so that even this defect 
is eliminated. 

We should like you to publish this letter, because it is, in 
our „opinion, desirable to remove the impression that manu- 
facturers are not able to supply reliable transformers. 

FERRANTI, LTD. 
R. H. Schofield, Sales Manager. 

Hollinwvod, Lancashire. 


LARGE LOOP AERIALS. 

Sir.—In The Wireless World of October 14th, 1925, I pointed 
out that the vest aerial for reception by a crystal set from 
one particular broadcasting station was a large loop, provided 
it could be made fairly directional. This has not been dis- 
puted; but some further tests may be of interest. 

The conditions under which the experiments that follow were 
carried out were such that an ordinary inverted “L ” aerial, 
about 26ft. high and 66ft. long, in one garden could be tested 
on the same table as a single-wire, vertical-loop aerial, about 
two-thirds as high and two-thirds as long, with the lower hori- 
zontal wire 2ft. above the ground, fixed in the next garden. 
The enclosed area of the loop was therefore less than one-half 
of the other. The two aerials were related one to the other 
so that they formed the two sides of the letter V, very open at the 
top, and were connected in turn to a tuner at the bottom. The 
same low-resistance galena crystal was used for both, and the 
catwhisker on it was not shifted at all from the spot on 
which it was placed at the beginning of the tests, nor did it 
seem to vary in efficiency. The tests were on 21.0, about six 
miles away. 

The “L” aerial was tuned with a single-layer, subdivided 
inductance, and the aerial, or crystal, could be connected to 
any point on it to obtain the highest reading on a moving- 
coil galvanometer of 10 ohms resistance in the circuit. The 
earth was a large metal surface in wet soil; the loop was tuned 
by a .001 condenser, and consisted of 7-24ths stranded copper. 
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The two pairs of headphones were of different type, of 2,00 
and 4,000 ohms respectively. 

With the open aerial and the best adjustment of the toner, 
the rectified current was 95° through the 2,000-ohm telephones, 
85° through the 4,000-ohm, and 130° through the crystal and 
meter only. l 

With the loop, the figures were 90°, 95°, and 115. Other 
tests gave similar readings. But whereas the current was 
always at its highest with the “L” aerial through the crystal 
alone, without any telephones or added inductance, this did 
not occur with the loop. A certain inductance, chosen by 
chance (the primary of an open-core transformer), added to the 
crystal, and the condenser slightly retuned, brought the 
current up to 150°, while the addition of some inductance to 
the 2,000-ohm telephones increased the current 20 per cent. 

The lower, and smaller, loop thus proved to be the better 
of the two aerials, though it is possible this would not have 
been the case if the earth had been of exceptionally lo» 
resistance, or an excellent counterpoise, not likely to be erected 
by ordinary people, had been employed. It must be remembered 
that the impedance of a loop can always be reduced, at the 
cost of quite a small sum of money, by better wire or wire: 
in parallel; but it is often difficult to improve an earth or keep 
it constant. Even if equal in loudness, reception with the lop 
is much freer from annoying oscillation and more selective. 

In my opinion, therefore, this method of reception, for the 
purpose mentioned, deserves more attention than it has received 


Streatham, S.W.16. 
LESLIE MILLER. 


INTERNATIONAL OFFICE OF THE 


TELEGRAPH UNION. 


\ N YE have received from Berne the annual report of the 
year’s work of the international office of the Telegraph 
Union, from which it appears that all the countries te 

longing to the Telegraphic Union have also subscribed to the 
International Radiotelegraphic Convention, with the exception 
of Finland, Lebanon, Syria, Luxembourg, Palestine, and th 
territory of the Sarre. In addition to these the follow 
countries outside the Telegraphic Union have subscribed to the 
Radiotelegraphic Convention: Cuba, U.S.A. and their poss 
sions, Canada, Guatemala, Honduras, Mexico, the Republic ¢ 
Panama, and Peru. The international office at Berne is. there 
fore, in touch with the administrations and telegraph com 
panies of practically every country in the world. 
The growth of commercial, ship and official radiotelegraphr ¥ 
demonstrated by a comparison between the first and last ediuort 
of the international list of radiotelegraphic stations—commonls 
known as the “Berne List.” In August, 1909, the number of 
ship and land stations was 690 and the edition comprised % 
pages. The 10th edition, published last April, contains parti- 
culars of 16,920 stations and, even though the section for ship 
stations has been compressed into a far more compact form 
than in earlier editions, the book has grown to 437 pages. 
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An Unusual Query. 


l wish as a family man to ask a rather un- 
usual question. I am building u con- 
ventional Q-v-2 receiver, using 
transformer coupling. I wish to 
incorporate a switch in the receiver 
which will disconnect the amplifier 
portion of ‘my installation from the 
detector portion, and to switch it 
over to the connections coming from a 
microphone suspended over a child's 
bed upstairs. The idea is to switch 
over the ill aha and loud-speaker to 
the microphone in order to verify 
from time to time that no attention is 
needed upstaire. W.J. 


Your idea is quite a practical one. You 
cannot, however, arrange a switcn to con- 
nect the primary of your transformer to 
microphone or output of detector valve 
at will, because the resistance of the pri- 
mary of the intervalve tiansformer is 
very high in comparison with the micro- 
phone, and a very high voltage battery 
would be needed in series with the micro- 
phone. It is necessary to use a proper 
microphone transformer. The microphone 
transformer can be placed on the base- 
board of the receiver, and a double-pole 
double-throw switch incorporated to con- 
nect the grid and filament of the first 
L.F. valve to either the secondary of the 
first intervalve transformer, or to the 
secondary of the microphone transformer 
as desired. Another method would be to 
connect the secondary of the microphone 
transformer permanently in series with 
the secondary of the first inter-valve trans- 
former. The microphone would then be 
permanently in circuit, whilst any sounds 
picked up by it would be superimposed on 
the broadcast programme. By far the best 
method, however, would be to adopt the 
circuit given in Fig. 1. Here the micro- 
phone transformer 1s embodied in the re- 
ceiver as before, whilst a single-pole 
double-throw switch, which may be of the 
panel mounting type, is connected in 
accordance with the diagram. Now, nor- 
mally, the switch should be kept open, 
and then- any sounds from upstairs will 
be heard superimposed on the programme, 
when by throwing the switch to A the 
broadcast programme is immediately 
silenced in order that the nature of the 
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sounds may be verified. On the other 
hand, should the noises picked up by the 
microphone prove of such a nature that 


` no investigation is needed, but yet of such 


intensity that they spoil the programme, 
the switch may instantly be thrown to B, 
thus silencing them. 

It is best to purchase microphone and 
transformer from the same firm. A six- 
volt battery must be connected as shown, 
but since the current drawn will probably 
not exceed 15 or 20 milliamperes, four dry 
cells or four wet Leclanche cells would be 
suitable. It is advisable, however, to con- 
nect a switch as shown, in order to avoid 
unnecessarily running down the battery 
when the receiver is not in operation. The 
best scheme would be to mount a single- 
circuit jack on the panel of the receiver, 
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Each separate question must be 


ceiver, it can be mounted in a neat box 
and placed outside the set, a telephone 
plug being connected to its secondary ter- 
minals. A single-circutt jack should then 
be arranged on the panel and internally 
connected so that on insertion of the plug 
the microphone transformer secondary be- 
comes connected between the I.S. ter- 
minal of the intervalve transformer, and 
the G.B.— tapping as in Fig. 1, with- 
drawal of the plug short-circuiting I.S. 
direct to G.B.—. The S.P.D.T. switch 
marked A B in the diagram could 
still be used, of course, with any of these 
arrangements, 

It is necessary to place the microphone 
as close as possible to the anticipated 
source of noise, and in your particular 
case it would be best to suspend it, 
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Fig. 1.—Incorporating a microphone amplifier in a standard receiving circuit. 


connections being made inside the set 
from the jack to the primary of the 
microphone transformer. A telephone plug 
could then be attached to the twin “flex’ 
coming from the distant microphone and 
battery. Withdrawal of thé plug would 
then automatically switch off the distant 
microphone battery, and at the same time 
would completely disconnect the receiver 
from this external apparatus at any time 
when it was desired to discontinue its 
use. If it is not desired to place the 
microphone transformer inside the re- 


mouthpiece downwards, from the ceiling, 
a large home-made cardboard horn being 
placed over the mouthpiece in order to 
collect the sound more efficiently. Micro- 
phones and transformers may be obtained 
from various firms, such as Messrs. The 
Sterling Telephone Co., Messrs. S. G. 
Brown, Ltd., Messrs. The British L.M. 
Ericsson Co., Ltd., and Messrs. Burn- 
dept, Ltd., to mention four well-known 
firms. 

This scheme has many possible appli- 
cations, 
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Methods of Volume Control. 
Can you tell me the best method to adopt 


for controlling the volume from a. 


two-stage transformer coupled power 
amplifier ? T. W. S: 


Provided that proper power valves are 
used so that there is no likelihood of 
the valves being overlooked, one of the 
best methods to adopt is that given in 
conjunction with the receiver described 
on page 608 of our April 28th issue. 
Here we used a device for regulating the 
amount of energy delivered from the out- 
put terminals of the amplifier to the loud- 
speaker. This is an excellent device 
when only one L.F. stage is used, as was 
the case in that particular receiver, be- 
cause it is unlikely that signals from 
even the local station will be sufficient 
“to overload the output valve if a small 
power valve is used as it should be. Thus 
in this receiver volume could be reduced* 
as desired without altering the tone, and, 
furthermore, if a small loud-speaker was 
being used, and it was found that the 
loud-speaker was overloaded, thus caus- 
ing distortion, this could be at once cured 
by adjustment of the control. 

In the case of a two-stage transformer 
coupled amplifier being used to amplify 
the signals from the local station, how- 
ever, it is more than probable that not 
only would the loud-speaker be seriously 
overloaded, but the output valve would 
also be overloaded unless a large type of 
power valve, such as the D.E.5A, were 
used in this position. The volume con- 
trol would still suffice to cure the over- 
loading of the loud-speaker, and volume 
could, by its use, be reduced from very- 
loud down to quiet headphone strength, 
but this would in no way diminish the 
input to the final valve, and this valve 
would still be seriously overloaded, and 
therefore causing distortion. It ig ob- 
vious, therefore, that the proper place 
for the volume control is in front of the 
amplifier, for in this position it would 
give satisfactory results under all condi- 
tions, preventing both loud-speaker and 
valve from being overloaded, and at the 
same time enabling the volume from the 
loud-speaker to be adjusted to the re- 
quirements of the moment without in 
any degree mafring the quality. 

In an amplifier in which a stage of 
resistance coupling is used in the initial 
stage, it becomes a very simple matter 
to do this, full details being given in 
the amplifier described on page 480 of 
our March 3lst issue. Using a trans-- 
former in the first stage it would be 
possible to adopt the same principles by 
means of a stud switch connected to 
Various tappings on the secondary of the 
transformer. Such transformers are 
not, however, generally available, 
although the principle is used in some 
commercial broadcast receivers. The 
most convenient method to adopt in 
general practice is to shunt the secondary 
of the transformer with a variable high 
resistance. No trouble will be experi- 
enced with the resistance, as there will 
be no steady D.C. current passing 
through it to cause noises in the ampli- 
fier. It is advisable, however, to make 
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use of a well constructed component, 
aud the actual instrument used to control 
the volume of the receiver described in 
our April 28th issue would serve equally 
well when employed in this position, with 
the added advantage of it being possible 
to avoid distortion by keeping the loud- 
speaker and amplifying valves well 
within their working limits. 
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A Full-wave Crystal Rectifier. 


l understand that some time ago you pub. 


lished a circuit of a crystal recesver 
in which two crystals were used for 
the purpose of rectifying both halves 
of the wave, and I shall be glad if 
you will reproduce this circuit. 


S. J. A. 


The circuit concerning which you en- 
quire is reproduced in Fig. 2. It is neces- 
sary to make use of two telephone trans- 
formers, which may either be of the step- 
down type for the use of 120-ohm tele- 


phones, or, if it is desired to use the - 


ordinary 2,000-ohm or 4,000-ohm tele- 
phones, it will be necessary to use tele- 
phone transformers of 1 to 1 ratio such 
as those sold by Messrs. W. G. Pye, Ltd., 
of Granta Works, Cambridge, and various 
other manufacturers. Alternatively, if it 
was not desired to use transformers, two 
pairs of telephones could be used, or it 
would be equally possible to use one pair 
of telephones by connecting one earpiece 
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Fig. 2.—Full-wave crystal rectifier. 
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m place of the primary of one of the 
telephone transformers, the second ear. 
piece taking the place of the primary of 
the remaining transformer. The tuner 
may, of course, be of any conventional 
type used with other types of crystal set. 
This circuit is often referred to under the 


‘name of the “push-pull” crystal circuit, 


and although this name does to some 
extent aptly describe the circuit it must 
not be confused with the L.F. amplifier 
of that name, which is designed for a 
different purpose altogether. 


coco 


Controlling Volume by. Means of 3 
Tapped Choke. 


I am very interested in the use of a 
tapped anode resistance for volum 

` control described on page 480 of yoxr 
March 31st issue, and would be glad 

to know whether it ta possible to use 

a tapped L.F. choke in the sane 
manner for volume control; if o, | 
should like the constructional details. 

Is it possible to obtain either a tapped 
anode resistance or a tapped L.F. 


choke ae firms aevertieng in your 
NMP. 


journal ? 

With regard to the tapped anode resist- 
ance used in this receiver, various adver. 
tisers, such as Messrs. N. V. Webber. 
Ltd., of Vale Road, Oatlands Park, Wey- 
bridge, have expressed their willingness 
to supply this article to those readers whe 
do uot desire to make it themselves. 
It is an extremely difficult matter to un 
struct this component without the assist- 
ance of a lathe. With regard to the tap 
pings, it wiH be noticed that these ar 
taken at every third slot, thus giving eix 
tappings in all. This gives a very 
control over volume, although for those 
who desire it a still finer control could 
be had by tapping at every slot. In the 
list of components included in the article 
it is erroneously stated that 2 os. of 
No. 47 D.S.C. Eureka wire is required. 
This is an unfortunate error, the actual 
amount used being only $ oz. Needless 
to say, this would greatly affect the price 
of this component. It is quite possible 
to use a tapped choke in place of the 
tapped anode resistance with equally good 
results. The choke may consist of 42.00 
turns of No. 42 D.S.C. copper wir 
wound on a bobbin 34in. long and Qin. 
in outside diameter. An iron wire core 
built up with No. 22 gauge soft iron wire 
to a diameter of in. should pass through 
the centre of the bobbin and the ends 
bent back over the outside of the wind- 
ing and fixed in this position in order 
to provide a closed magnetic circuit. A 
tapping should be taken every 7,000 turns 
for the purpose of volume control, thus 
making 6 taps in all. <A finer or coarse! 
control of volume can be obtained br 
either increasing or decreasing the num 
ber of taps. The combination of ths 
choke may prove a very difficult problem. 
and it will probably be best in the lont 
run for you to obtain this tapped LF. 
choke from Messrs. W. G. Pye, Ltd.. of 
Granta Works, Montague Road, Cam- 
bridge, or any other reputable firm wbo 
would be willing to supply it. 
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AMATEUR RESEARCH. 


LTHOUGH in pre-broadcasting days there existed 
quite a formidable body of amateurs and experi- 
menters, their numbers, as estimated then, are insigni- 


_ ficant in comparision with the enormous number of those 


who have taken up the study of 
wireless as a result of the popular- 
ity which the subject has gained 


WEDNESDAY, JUNE 23RD, 1926. ` 


CONTENTS. 


Vou. XVIII. 


Assistant Editor: 
W. JAMES. 
- Telephone : City 4011 (3 lines). 
Telephone : City 2847 (13 lines). 


No. 23. 


Mancuester: 199, Deansgate. 
Telegrams : ‘‘ Iliffe, Manebester.” 
Telephone : 8970 and 8971 City. 

Subscription Rates : Home, £1 13. 8d.; Canada, £1 18. 8d.; other countries abroad, £1 3s. 10d. per annum. 


, veaders ars advised, before making use of them, to satisfy themselves that they 


pio infringing. 


wireless, it is es$ential that the student should acquaint 
himself with the work which has already been done on 
the particular branch which he selects for study. It is a 
waste of time, and demoralising in the extreme, to devote 
perhaps months of study to some particular phenomena, 
only to discover in the end that the subject has already 

. been exhaustively dealt with by 
some other worker, and probably 
described in some technical paper 


@ through broadcasting. Wireless is Porous Vienan P a29 a year or so before. First choose 
one of the new sciences, and we THe VARIABLE CONDENSER ...  ... 830 your subject; and then proceed to 
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_ known phenomena to attempt to 


of much value, the student has a 
great deal of preparatory work to 
perform, and it may be assumed 
that most of the easy paths to 
inventive success have already 
been explored. It is of little use 
for those who wish to devise some- 
thing new or observe some little- 
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available, whilst to keep in touch 

843 with current literature where re- 
845 search work is likely to be re- 
corded, one cannot do better than 
to follow the technical ab- 
stracts which, by arrangement with 
_ 853 the Department of Scientific and 
854 Industrial Research, are now ap- 
pearing month by month in our 

sister journal, Experimentas W ire- 


urge all those who take a serious Parts. FIXED AND VARIABLE CON- less. 
interest in wireless to try to put DENSERS 855 The amateur has a splendid 
their time and inventive talents to READERS’ PROBLEMS 863 opportunity for carrying out re- 


some definite object, and even if 
no practical utility is found aş a 
result of the investigations, yet it may be safely assumed 
that an addition will have been made to the scientific 
knowledge of that particular subject, which in itself 
should be a sufficient reward. 

Now, as to the method of setting about the endeavour 
to contribute really useful knowledge. It is essential to 
specialise, and because of the very large number of con- 
tributions continually being made to our knowledge of 
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search in matters of detail, because 
at the present time most of the 
professionals are engaged in work of a productive char- 
acter, and only comparatively few are in a position to 
carry out research work which has no immediate pros- 
pect of commercial application. The amateur need not 
put commercial considerations first ; but he is none the less 
likely to develop some subject hitherto little explored, 
which will eventually bring him a practical reward and 
the honour of achievement. 
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Present Practice and Future Designs. 


By F. H. 


T is an extraordinary fact, and one often remarked 

upon, that the variable condenser, one of the oldest 

of wireless components, is still in such a marked 
state of evolution. Admitting that finality in cotdenser 
design is not likely to be reached for some time to come, it 
is surprising how. drastic are the changes encountered 
almost from day to duy. The trend would appear to 
be towards the produ.tion of radically new forms of 
construction. 

During the past two or three years we have looked 
upon new models as embodying all the necessary features 
of perfection, and within a few short months these have 
become obsclete when cclipsed by still more attractive 
successors. In spite of this apparent progress, however, 
the condenser of to-day is very little better electrically 
and mechanically than a good-quality instrument of five 
years ago. 


End Plates. 


Reviewing the progress made since condensers have 
been produced in large numbers various stages of develop- 
ment are well defined. The first models were built with 
ebonite end plates, and the fixed and moving vanes sup- 
ported on spifidles with spacing washers. Next, the use 
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SPINDLES. (a) The square shaft with elaborate top collar 


and bearing. (b) A good form turned from large diameter rod to 
produce the collar. (c) The threaded stem. (d) Cut away 
shaft to which the piates are soturia by collars having * D” 
shaped holes. (e) A threaded spindle passing through the 
top bearing is vasatisfactory: (f) Here the plates are soldered 
into slots on a sieeve, plead 7 ng over a plain spindle A conical 
top thrust bearing is provided together with a cut away piece 
at the bottom to serve as the stop. 


of metal end plates with insulating bushes was considered 

an advancement, to be superseded rapidly by a type in 

which the end plates were no longer insulated from the 

moving spindle, thus overcoming the electrical and 
A 8 


HAYNES. 


mechanical defects brought about by the use of the small 
ebonite insulating bushes. The supporting of the’ fixed 
plates on ebonite tic-bars, so that the operating spindk 
could be earth-connected, the die casting of plates and th 
use of the well-known square law shaped plate were 
features all to be found in high-grade condensers of 
several years ago, and yet, to-day, these modificatioss 
seem of recent introduction. 

Much misapprehension exists as to what constitutes 3 
good variable condenser for use in a receiving set. Th 
points to be regarded are briefly :— 

1. Low equivalent resistance depending  essentiallr 
upon the arrangement of the dielectric material support 
ing the fixed plates, the method of bonding the plates 
together, good electrical connection with the morin 
spindle, and the rotating plates evenly set up between the 
fixed plates. 

2. Low minimum capacity compared with the total 
maximum capacity of the condenser. 

3. A top plain bearing of adequate length. 

4. The provision of some form of friction preferably 
adjustable to prevent the moving plates from changing 
their positions when the condenser is mounted edgewise. 

5. A lower adjustable bearing which, without exerting 
undue friction or a bending strain upon the end plates, 
will positively prevent play of the moving spindle. 

6. The method of panel mounting must not distort the 
condenser. l 

7. The tie-bars bridging the end plates must hold the 
instrument rigid, even when a fair twisting motion !$ 
exerted while gripping the top and bottom plates. 

8. If spacing washers are used, they must be of ade- 
quate surface area to prevent them bedding down into 
soft aluminium and to ensure good electrical contact. 

9. Some form of ‘‘ pig tail ° or spiral braid connector 
is usually necessary for making a positive connection with 
the spindle. | 

ro. A stop is desirable, precisely limiting the movemen 
of the vanes between maximum and minimum to prever! 
continuous rotation. | 

How these various requirements have been incorporate! 
in modern condensers is depicted in the accompanyn: 
drawings. 

An examination of condenser spindles would seem t 
reveal that manufacturers have endeavoured to avoid the 
use of a turned shaft. Some form of collar is needed to 
fix the position of the shaft between the end plates and 
to produce this by turning down from large diameter 
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The Variable Condenser.— 
rod is, perhaps, undesirable. Such a spindle with a 
raised collar is‘shown (ò) with a plain stem for passing 
through the top bearing, and also a plain shaft for 
mounting the plates, which are clamped up tightly by 
means of a nut. End play is adjusted by carefully set- 
ting the bottom mounting plate, whilst the lower end 
of the spindle is reduced in diameter, passing through a 
small bush with external ‘‘ pig tail ° or spiral connector. 
A simplified form. of shaft (c) is threaded along most 
of its length, and a nut or threaded bush is run on to 
serve a collar. An ingenious method of rigidly securing 
the plates to the shaft is shown in (@). It is cut away to 
present a face whilst the plates are clamped between top 


THRUST BEARINGS, D The fibre ring, a reliable method 

of controlling end play. (b)and (c) The spring washer should 

not be found in a precision trument., (d) Adjustable 

conical thrust prar nay (e) The ballrace is perhaps unneces- 

sarily elaborate. (f) A single ball now much u in British 

condensers. (h) Adjustable iower bearing with hollow spindle 
for linking up with the spindle of another condenser. 


and bottom bushes, having ‘‘ D ” shaped holes, and held 
together by a pin, though special equipment in assembling 
is undoubtedly required for obtaining uniformity. 

One of the commonest forms of spindle is (e). Here 
the plates are clamped between top and bottom nuts run 
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FRICTION BEARINGS. (a) and (b) Split bushes. (c) Half of 
the bush is detached and held in tion with a spring ring. 
(d) Bush split on the underside. (e) Adjustable friction collar 

consisting of a clamp and felt ring. 

down on the threaded portions at each end, and although 

the bottom end of the spindle is probably held quite 

firmly by a pointed centre screw, the top bearing obtained 
between the threaded stem and a plain bush is entirely 
unsatisfactory, and side play can invariably be detected. 

Now that the use of dials with threaded centre holes are 

little used, this form of construction is fortunately becom- 

ing obsolete. 

_ A good form of spindle is (f), in which a conical top 

piece controls adjustment and provides a suitable degree 

of friction. The plates are held in slots and soldered 

in position, while a cut-away portion at the lower end 

limits the movement to exactly 180°. There is no reason 
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why this large diameter piece should not be made up 
separately and slipped over a plain straight spindle, being 
securely attached by a small taper pin or grub screw. 
The square spindle (a) is to be found in ex-Government 


SPACING WASHERS. 
Flattened wire ring. 
t 


a) The turned brasa. washer (b) 
tc) e eeees ees sports ased n conjunction 
condensers. It is somewhat complicated in form, and 
involves a great deal of detail work. The square shaft 
is entirely unnecessary and errs a little towards crudity. 
For the purpose of holding the spindle precisely in 
position with the moving piates centrally placed between 
the fixed plates, some form of adjustable thrust bearing 
is required. In several designs the thrust bearing alse 
provides the necessary degree of friction. Thus in (a) a 
small fibre washer lubricated with a little thin oil is in- 
serted between the face of the top bearing and the collar 
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MOVING PLATE CONNECTORS. (a) Copper spiral. (b) 
Protected spiral. (c) Braided copper lead. (d) Spring con- 
nector which is very little better than the bearing faces. 

on the spindle. At first sight this may not appear to be © 
satisfactory, but a fibre washer used in this way. is par- 
ticularly durable and will impart a very smooth move- 
ment as the condenser is operated. 

The well-known spring washer method (4) is to be 
deprecated, for pressure on the spindle tends to drive 


STOPS. (a) Moulded end piece with stop pin. (b) A stop 
under the dial is difficult to fit and requires a pair of screw 
heads on the instrument panel. (c) Extensions on two of the 
fixed piares to support an ebonite rod. (d) Ebonite rod carried 
in hoies in the ed plates. (e) Insulating washer as stop. 


«y 2.8.3 and pin stop. 
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the plates out of position, whilst they are apt to rise and 
fall as the spring washer rotates. Another form of sprinz 
washer made either of steel or bronze is (c), which is un- 
doubtedly an improvement on (b), but must not be cæ- 
sidered good practice. 

A satisfactory form of adjustable thrust bearing is 
(d), consisting of a large diameter bush which is inserted 
from the under side of the top plate with a finely 
threaded interior hole into which is fitted a smaller ad- 
justable bush held in position by a locknut. The weli- 
known ballrace thrust bearing (e) would seem to be 4 
little too elaborate for so small a shaft. Great care is 
necessary in setting up such a bearing, and its satisfac- 
tory use does, perhaps, indicate a precision job. Slight 
distortion of an end plate, however, due to absence of 
‘‘ give,” is apt to slightly distort the race. A now 
common form of thrust control is shown in (7), which 35 
a simple and reliable arrangement provided that the 
faces which engage upon the ball are correctly shaped. 
Centring by means of a pointed screw (g) is reliable 
though apt to wear to an extent that would destroy the 
calibration of a precision instrument. 

Another adjustable inset is (%4), which, although very 
similar to (d), is designed for use as a lower bearing. 
and the hollow piece is intended for inserting the spindle 
of another condenser for simultaneous operation. 
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Friction Devices. 


The introduction of a critical degree of friction is most 
necessary, The various forms of friction devices shown 
are almost self-explanatory, excepting possibly (e), which 
consists of a non-rotating spring clip binding onto a felt 
ring. This possesses the merit of being adjustable. 
whilst, as the friction device wears, the setting of the 
plates is not likely to change. 

Several forms of spacing washers, stops, and ‘‘ pig 
tail’. connectors taken from various British condensers 
are included among the illustrations and require no 
comment. 

The provision of a vernier plate so common in con- 
densers of a year ago is now perhaps obsolete owing to 
the introduction of the slow motion dial. 

With regard to the multiplicity of slow-motion dhals 
now available, it need only be said that practically all 
forms employing a train of toothed pinions are almost 
Certain to possess some degree of backlash, and amonz 
other methods of gearing that most extensively adopted 
consists of reducing pinions coupled together by friction. 

Future developments will probably incorporate a 
more substantial form of linking together of the tov and 
bottom bearings possibly taking the shape of a cast “ U "Y 
piece The one-hole method of fixing will probably be 
replaced by the earlier method using screws and spacers. 
Friction devices and bearing systems will perhaps be more 
universally adopted, while the solid bars of insulating 
material will be more robust though arranged to form 
only a strictly limited’ part of the electrostatic field. The 
insulating materials generally approved for this purpose 
include high-grade Bakelite, Pyrex, and _ Isolantite 
Where Bakelite is used as the insulating material the 
purchaser looks for a particularly clean moulding. and 


VARIOUS TYPES OF PLATES. A, B, D, E, F, straight line i Ay i . > fini 
frequency. C, G, H, J, K, M, N, O, etralgnt like aa at ine there is always room for improvement as regards finish £o 
or square law. L, straight line capacity. as to present a precision job of attractive appearance. 
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By H. F. SMITH. 


"T is doubtful if any American 
= receiver has enjoyed the popu- 
larity of the ‘‘ Reflex Neutro- 

dyne °” first described in 1924 by W. 
van B. Roberts in Radio Broadcast. A 
constructional article, dealing with this cir- 
cuit, was published in this journal nearly a 
year ago,’ and aroused so much interest as to make 
it seem probable that a further description of the 
receiver in a modified form would be acceptable. 

The writer, who personally considers that the range 
of a receiver should be stated in terms of its daylight 
performances, would hesitate to subscribe to some of the 
more enthusiastic claims made for this set, and considers 
that no receiver at present known, irrespective of the 
number of valves. used, could be said to have a broadcast 
reception range of thousands of miles. ‘‘ Freak ” signals 
might, however, well be received at such distances, and, 
in fact, are often so received on a very much less effective 
receiver than the one in question, which is certainly hard 
to beat, both as regards range and volume, when the 
fact that only two valves are,used is taken into considera- 
tion. The set as described covers the normal broadcast 
band of wavelengths.. 


1 The Wireless World, July 1st, 1925. = 
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5 mfd.; 
Cz, =0.0003 mfd.; om a8: 01 Peas och, oc. =i mfd.: R; =2megohms. 


Fig. 1.—-The iii circuit diagram 
Cy, = 0,0005 mfd.; 


C3, =0 0002 mfd.; 


A Popular 
American Circuit 
Modified for use with 
British Components. 


A careful and systematic consideration of 
the theoretical diagram (Fig. 1) will show 
that the circuit is not unduly complicated. High-fre- 
quency voltages built up across tħe aerial-grid tuning 
condenser C, are applied between grid and filament of 
the dual or reflex valve V,, and, in an amplified form, 
are passed on by the neutralised H.F. transformer to the 
grid-filament of the detector valve, V,. In order to in- 
crease the overall sensitivity of the receiver, and to 
improve selectivity, reaction. is. applied between the plate 
and grid circuits of this valve by variably coupligg a 
coil to the high-patential end of the secondary of the 
H.F. transformer. 

Winding the Transformers. 
Rectified pulses in the plate circuit are passed back 
through the primary of the L.F. trans- 


O+H:-T.g Foe, an air-cored choke and by-pass 
condenser (C,) being interposed in order 

to dispose of the H.F. component. Low- 
frequency voltages set up across the trans- 

O+H.T.1 former secondary are applied between 


grid and filament of the dual valve, the 
C, Gg small condenser C, acting as an H.F. by- 

pass, following conventional ‘‘ reflex ”’ 
practice. Amplified L.F. currents in the 
anode circuit of V, operate the telephones 
or loud-speaker. 

Three ‘‘ home-made ’’ components are 
used, and it will be as well to undertake 
their construction before commencing the 
assembly of the receiver itself. The de- 
tails of the H.F. transformer are shown 
in Fig. 2, from which it will be seen that 
a method of winding described in several 
recent issues of this journal has been 
adopted. ‘The secondary consists of 65 
turns of No. 24 D.C.C. copper wire, 
closely wound on an ebonite tube of 24in. 
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The “Roberts ” Reflex Neutrodyne.— 

diameter, and 3in. long. Over the lower (earthed) end 
of this are the primary and neutralising sections, having 
each 15 turns of No. 30 D.S.C. wire. In other words, 
this winding has a total of 30 turns, tapped in the centre 
for connection to H.T.+ (through the telephones). 
Adjacent turns are slightly spaced from each other, 
and occupy a total winding space of jin. The primary 
is separated from the secondary by 10 ebonite strips, 
approximately rin. long by gin. square in cross section. 
Before winding on the prim- 
ary, it will be as well to put 
a tightly fitting rubber band 
over these strips, in order to 
hold them securely in posi- 
tion while commencing 
operations. The various ends 
of the coils are brought out 
to conveniently arranged 
soldering tags secured to the 
upper and lower edges of 
the tube by 6 B.A. 
brass screws and nuts; the 
transformer being screwed to the baseboard by means of 
two small brass brackets. 


om © Bb 


ie 
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Fig. 2.—Sectional sketch 
showing details of the H.F. 
transformer. 


The Reaction Coil Mounting. 


The reaction coil is wound on a thin presspahn 
‘“basket ’? former (actually a commercial pattern, re- 
duced in diameter), having 9 radial slots, with an internal 
diameter of xin. Its external measurement will depend 
on the thickness of the wall of the ebonite tube inside 
of which it is to rotate, and will be slightly less than 2}in. 
A small ebonite block is secured to the centre of this 
former by means of small brass screws and nuts, and 
throigh its centre is drilled and, if possible, tapped, a 
hole to accommodate the brass control spindle, of 2 B.A. 
threaded rod, which passes through the upper edge of the 
ebonite tube and also through the panel; a brass bush 
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is inserted in the latter to provide a smooth working bear- 
ing. Suitable bushes are obtainable from some dealers, 
but, if not readily available, the constructor will no doubt 
be able to remove one from a discarded ‘‘ one hole fs- 
ing ’’ component. A suitable knob and graduated scale 
should also be obtained. There are 15 turns of No. 24 
D.C.C. wire on the former. 

The aerial-grid transformer is of very similar construc- 
tion, the only difference being in the primary winding, 
which has 15 turns of No. 30 D.S.C. wire, spaced to 
occupy jin. The end nearest 
to the centre of the coil con- 
nects to the aerial terminal, 
while tappings are taken at 
the 5th, 8th, roth, rath, and 
15th turns for alternative con- 
nection to earth. These taps 
are made by removing the in- 
sulation from about tin. of 
the wire, and soldering on 4 
small strip of copper foil. 
After making a tap, and te- 
fore resuming winding, a frag- 
ment of insulating material. 
such as oiled silk or empire 
tape, should be placed under- 
neath the tap connection. 
This transformer is raised 
rin. above the baseboard by 
means of ebonite tube distance 
pieces. In ‘both transformers 
all windings are in the same 
direction. 

The H.F. choke may lx 
constructed in the manner illustrated in Fig. 3. A piece 
of ebonite or hardwood rod of the dimensions shown 
carries three winding sections, each having about 175 
turns of No. 42 D.S.C. wire, put on in an irregular 
criss-cross formation. To facilitate the starting of a 


Fig. 3.—Sectional sketch 
showing construction of the 
H.F. choke. 
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The “Roberts ” Reflex Neutrodyne.— 
section, the former may be slightly grooved, as shown, 
and it can conveniently be rotated for winding by insert- 
ing the terminal shank (which will eventually be passed 
through a hole in the baseboard) into the chuck of a hand 
drill or lathe. It may be pointed out that any compact 
form of commercial H.F. choke can be substituted if 
desired. 

The panel should now be prepared and drilled in 


reless 
World . "i 


conventional manner ; the method used here has, however, 
the advantage that the somewhat difficult task of accu- 
rately cutting a slot in the back of the containing cabinet 
is avoided, as the connecting wires can be led in through 
holes, which, for the sake of appearance, may be fitted 
with ebonite bushes. a 

The wiring is clearly shown in Fig. 7, and little 
further comment is called for, although it may be pointed 
out that one of the flexible leads (necessary to allow 
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Fig. 5.—Positions of components on the baseboard. 


accordance with the dimensions given in Fig. 4. The 
centre hole for the bush of the reaction spindle may be 
left until the panel and baseboard are fitted together, in 
order that its correct position may be found, irrespective of 
the height of the transformer-supporting brackets. 

The baseboard itself should be of well-seasoned wood 
and is finished to the dimensions shown in Fig. 5, which 
also indicates the relative 
positions ef the various com- 
ponents. Two wooden strips, - 
Zin. square in cross section, 
are screwed on to the lower 
edges of this board, thus | 
raising its upper surface 
about 1łin. above the lower 
edge of the panel. This allows the low-potential leads 
to be carried under the board if desired, although this 
method of wiring has not been adopted in the set actually 
illustrated. 

_ A terminal strip, dimensioned and drilled as indicated 

in Fig. 6, is secured to the baseboard by screws passing 

through ebonite distance pieces, 1iin. in length. An 

upright terminal panel may be fitted if desired in the 
7 
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Fig. 6.—The terminal panel. 


movement of the reaction coil) is anchored to a soldering 


tag screwed on to the panel. Another flexible connection 
carrying a light brass clip at one end, joins to the earth 
wire whichever aerial coil tapping may be in use. 

A valve having an impedance of not appreciably more 
than 10,000 ohms may be regarded as essential in the 
first position, while the high-tension and grid bias volt- 

ages applied to it should be 

of the maximum values re- 
-Į commended by the manu- 
1  facturers. Any good general- 
purpose valve will serve as a 
detector, and should be sup- 
plied with some forty to 
fifty volts of H.T., it being 
noted that this valve is fed through the terminal marked 
H.T. +1 in Fig. 7. l 

When making preliminary adjustments, the reaction 
coil should be set at minimum coupling with its axis at 
right angles to that of the transformer coils. The vari- 
able earth tap should be set in such a way as to include 
some 10 turns of primary in the aerial circuit, and 
the ‘‘ Neutrodyne ’’ condenser set at its lowest capacity 
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View from above, showing position of components. 


by sliding the sleeve to either end. Normally, the set 
will break into oscillation as the two tuned circuits are 
brought into resonance by rotation of the tuning con- 
densers. To correct this, the sleeve of the balancing 


condenser should be gradually moved towards the centre, - 


preferably by the use of a long rod of wood or other insu- 
lating material, until oscillation ceases. The two circuits 
should now be retuned, when a further slight movement 


of the neutralising condenser may be necessary. To make 
sure that the balance obtained in this way is perfect over 
the whole tuning scale, an attempt should be made to 
receive distant stations, always remembering the absolute 
necessity of keeping the two circuits in tune with each 
other while searching. 

The strength of signals is improved by increasing the 


reaction coupling, but care must be taken to avoid work- 
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The “Roberts ” Reflex Neutrodyne,— 
ing the set just on the point of oscillation, as low-fre- 
quency howling is likely to be produced when the valves 
are in this condition. 

In making the above suggestions as to the’ carrying 
out of. preliminary adjustments, it is assumed that every- 


thing i is inorder. ‘This, unfortunately, is not always the 
case with any newly assembled receiver, and, when deal- 
ing with a reflex, it is not always easy to locate the real 
source of the trouble unless steps are taken to simplify 
_ matters, This may be done very easily by converting the 
set to a single H.F. and detector circuit. To make this 

alteration, which only takes a few moments, the ‘phone 
II 
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circuiting the transformer 
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terminals are short-circuited, and the primary of the L.F. 
transformer is disconnected, a pair of telephones being 
connected in its stead. It will probably be as well, also, 
to disconnect temporarily the reaction coil, joining 
together the ends of its leads. 

If the receiver, connected up in this manner, fails to 


AERIAL 


Fig 7.—The practical ‘wiring diagram. The lettering a—e 
corresponds with that shown in Fig. 2. 


oscillate freely with the neutralising condenser set. at 
minimum, and both circuits in tune, the effect of short- 
secondary should be tried, 
The production of oscillation will now indicate that the 
shunting condenser C, is too small, and an additional 
capacity of 0.0001 or 0.0002 mfd. should be connected 
in parallel with it. One should, however, always en- 
A I5 
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I Ebonite panel, 7in. x 18in., fin. thick. 
1 Ebonite panel, 8in. x şin., fin. thick. 


1 Wooden baseboard. 


2 Variable condensers, 0:0005 mfd. (Colvern). 
1 L.F. Transformer (Marconiphone Junior). 


2 Valve holders (Lotus). 
2 Fixed condensers, 1 mfd. 


Approximate cost, without cabinet - - - - 
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1 Fixed condenser, 0:0002 mfd. (Dubilier). 
1 Fixed condenser, 0:0005 mfd. (Dubilier). 


1 Fixed condenser, 0°001 mfd. (Dubilier). 


1 Fixed condenser, 0:0003 mfd. (Dubilier). 
1 Grid leak, 2 megohms, with holder (Dubilier). 


J Neutralising condenser (Igranic). 
Ebonite tube, rod, wire, terminals, screws, etc. 


£5 15s. od. 
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deavcur to use the smalleit possible condenser in this 


position. 


The instructions already given for balancing the re- 
ceiver should now be carried out, and, when it is perfectly 
stable, the reaction coil may be reconnected. 
tion is present with ‘the setting of this coil, corresponding 
to minimum coupling, its inductance must be reduced by 
Should the stability of the set 
still seem to be capable of improvement, a larger by-pass 
condenser (C,) should be tried, and it is even permissible 
to try the effect of short-circuiting the H.F. choke. 


removing a few turns. 
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Calls Heard. 


Extracts from Readers’ 
Logs. 


BT TROSO COS COHEHAEES DESH HAEHHSEHOOH TEESE HOHOSS ESET EHS HEHETO HHL ORS AEE ETHOS? 


South Tottenham, London, N.15. 

Brazil :—2AB, 1AZ. China :—GFUP. 
Sweden :—SMES, SMSR, SMTN, 
SMUA, SMYT, SMUT, SMVJ, 
SMVL, SMZZ. Denmark :—7ZM, 
IMT, 7XU, -7KW, T7BX. Russia :— 
NRL. Germany :—KC4, KI6, KWS, 
4LV, 4KAL. Unknown.—PCK4, 4QQ, 
L1AG, PR8QQ. 

(0-v-0) W. P. Dolphin, 

G 2BQK 
London, S.W.12. 

(April-May.) 

Belgium :—4RS, P7, S2, G3, 
M3, K3, U2, C22, 4YZ, ŒE 
S4, El, 4QQ, 08, 02, E4, E9. 
Spain :—EAR6, EAR9, EAR20, EAR21, 
EAR1O, EAR28. France :—8DP ?, 
8FR, 8JF, 8HM, 8CL, 8IX, 8AH, 
8JW,. 8CA, 8FU, 8BS, 8BU, 8JN, 
BRAT, 8NA, 8BE, 8EF, 8DT, 8LG, 
8PY, 8VS, 8BA, 8GSM, 8LZ, 8PAM, 
8UD, 8GS, 8GZ, 8PEP, 8CY, 8PW, 
8BE, 8EF, 8VO, 8DL, 8MM, 8YOR, 
8EZ, 8SSS, 8BF, 8MR, 8DGS, 8RG, 


8CM. 8ssSY, 8KF, 8JR, 6YK. 
British :—2BDY, 5PO, 5DC, 6RM, 
SHS, 2SM, 2MF, 6AL, 5GQ, 5KU 
SMF, SBL, 6NH, 5HJ, 5WV, STD 
2DQ, SLS, 5NJ, 6VA, SDH, 5FQ, 
2BQ, 5FQ, 2IT, 2WY, 6FT, 5WQ, 
SPZ, 6VP, 2NT, SBY, 6QD, SIN, 
6MU, 61A, 6YD. Italy:—1BW, 1BB, 
IBD, 1AU, 1CT, 1GW, ISRA, 1C0, 
IRM, 1CH. Ger many -_KW9, KW53, 
KIO, KI8, KW1. Holland :—OWC, 
OBA, PB7, PCTT, PCLL, 2PZ, 
& 16 


As there is only one stage of low-frequency amplifica- 


tion, it is clear that long- distance reception on the loud- 


If oscilla- time, 
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PCK4, OAG, PC7, OPM, OVN, 
PCPP, OBL. Portugal : :—IAE, 1CK, 
Finland:—2ND, 2CO, 2NS, ONB. 
Tunis: — TUN2. Sweden : — SMUK, 
SMVL, SMXG, SMXU, SMWS, 
SMRU, SMTH SMWQ, SMUV. 
U.S. A.2—W 1Z, NOT. Switzerland :— 
9XA. Java -—PKX. Russia :—RCRL. 
Denmark: — 7EW. Various: — FW, 
1MEF, T PAl, 9YU, GBM. 

(Reinartz, 0-v-0.) B. G. Russell. 

Small indoor aerial. 
Jersey. 

(April and May.) 

Great Britain:—2CC, 2DQ, 2MX, 
2NM, 2SN, 2SZ, 2ZC, 5FQ, 5JW, 


5KU, 5TD, 5WQ, 6BR, 6IZ, 6KT, 
6LC, 6NH, 6PU, 6RD, 6TD, 6UT, 
6UZ, AKC, AKD, GBM, GFL, GFR, 
GKD. U.S.A.:—1AA0, 1ADS, 1AFO, 
1AHX, 1AIU, 1AMD, 1ASF, 1ATV, 
1AVF, 1AYL, 1AZD., 1BCN, 1BOA, 
1BXG, 1BZ, 1CLN, 1CMF, 1CNP, 
1CW, 1GA, 1XV, 2APM, 2BBB, 
OCAW, 2CJE, 2CVJ. 2CXT. 2CYX, 
2EV, 2JB. 2KG, 2KR. 2KU., 2ME, 


2MM, 2NF, 2NZ, 2RZ, 2SZ, 2ZV. 
3AFQ, 3BHA, 3BLC, 3BVA. 3FC, 
3FY, 3LW, 4AG, 4AI, 4BL, 4CL, 
4HU, 4IR, 4NI, 40C, 4QJ, 4WQ. 
5NI, 840, 8ADA, 8AHK, 8ALY. 
BAVIL, 8BSM, 8CSV, 8DBB, 8KF. 
8XE. 9ADK. 9ADN, 9BRW, 9BPB, 


9BRG, 9CXC, 9DPJ, 9EEV, 9EGH, 


9EKF, 9IM, 9ZA, NEM, N IDK, 
NTT. Argentine :—DE3. Brazil :—1AL, 
2AG, SNM. Mexico :—lJ. Norway :— 
LAIJE, LA4X, LGN. Arctic Ocean :— 
KEGK (U.S. Exploration Ship 
“ Chantier ’’) calling ULAAO. Various :— 
PCMM, PCPP, PSGB, YS7XX, 
GW7QX, LW, D7BX, C3FC, 
PR4RX, CGK, AQE, NTI2, XC51, 


SKA, FBVY, 
(0-v-1) 


AGB, KPL. 
30 to 75 metes; 
J. Cutler Vincent. 
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speaker can hardly be expected consistently, although it 
is found that under favourable conditions, and at night 
such results are often obtained. 
phones is distinctly good, particularly when the fullest 
possible use of reaction is made. 

In conclusion, the writer would impress on the pro- 
spective constructor the need of using a valve of low 
impedance in the reflex position, as no other can give the 
results of which the set is capable. 


The range on 
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New Zealand on 10 Watts. 


Mr. Donald Woods (G5W V), of Brain- 
tree, reports that he established two-way 
communication with New Zealand Z2AC, 
of Gisborne, on June 6th, u an input 
of only 10 watts 300 volts R.A.C., with 
an LS5 valve. Signals were exchanged 
for half an hour from 4.15 a.m. (B.8.T.), 
the New Zealander reporting SWV as R4. 

On June 30th Mr. Woods worked with 
U2GP, of New York, using the same 
power, and was reported as R3. 
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Well-known Irish Transmitters. 


GI EMU Fric Megaw, “ Arden,” 3, Fortwilliam Drive, 
elfast 
GI SNJ Frank R. Neill, “ Chesterfield,” Whitehcad, 


Co. Ant 

GI 6YM City of Reltast Y.M.C.A. Radio Club, Welling- 
ton Place, Belfast. 

GI 2T Bertie Walsh, “ Clovelly,” Armagh. 

, Stranmillis Garlens, Belfast. 


GW 15B W. R. Burne, 34, Dame Street, Dublin. 
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Test Signals from Belgium. 

The Belgian transmitter BV33 advises 
us that he is at present carrying out test 
transmissions until June 27th on a wave: 
length of 17 metres. The transmissions 
are effected daily between 11 and 11.00 
a.m., and- between 10 and 10.30 p.m 
(G.M.T.). BV33 operates on C.W. with 
an input of 50 watts. He listens on 
wavelengths between 15 and 25 metres. 

Reports should be addressed BVS, c° 
Réseau Belge, 11, rue du Congres, 
Brussels. 
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PHONES AND LOUD-SPEAKER. 


It is not infrequently desired to 
listen on headphones while a loud- 
speaker (possibly in another room) is 
in operation from the same set. The 
usual result of connecting the ’phones 
directly in series or parallel with 
the loud-speaker is unbearably loud 
signals from the former, while volume 
from the latter is often appreciably 
reduced. Thus we sometimes find 
that a deaf member of the house- 
hold, who customarily listens on head- 
phones, is forced to endure the ratt- 
ling produced by actual contacts 
between the diaphragms and pole- 
pieces, while the remainder of the 
family are possibly not obtaining 
adequate volume from the loud- 
speaker. A similar state of affairs 
may arise when the ’phones are used 
for tuning-in a comparatively weak 
signal, or when adjustments are being 
made to the apparatus. | 

Luckily, the trouble may be easily 
overcome by the adoption of the 
simple arrangement shown in Fig. 1, 
in which the telephones, in series 
with a high non-inductive resistance, 
are connected in parallel with a loud- 
speaker. An ‘‘ on-off ° switch is 
shown, but will be unnecessary if the 
variable resistance has a definite 
‘* off ’’ position. 

The best value for the resistance 
can hardly be ascertained except by 
the method of trial and error, al- 
though, as a rough guide, it may be 
stated that it will generally exceed 
100,000 ohms. A variable resistor 
may be used, if one can be found to 
stand up to the current passed with- 
out producing noises; otherwise it 
will be best to use one or more wire- 
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HINTS ano “TIPS 


A Section Mainly for 
the New Reader: 


wound resistances of the type sold 

for use in intervalve couplings. 

If desired, all the parts may be 
mounted in a small box, with two 
pairs of terminals, one for connection 
to the receiver and the other to the 
headphones. 

Provided that the resistance used 
is of a really high value compared 
with the other impedances in the cir- 
cuit, including that of the valve it- 
self, it will be found that the addi- 


+H.T. 


Fig. 1.—Connecting loud-speaker and 
telephones in parallel. 

tion of this device makes no appreci- 

able difference to the tone of the 

loud-speaker. 


0000 

BROKEN EARTH CONNECTIONS. 

It is almost certain that the earth 
connection receives less attention than 
any other part of a receiving instal- 
lation, probably because it is out of 
sight. The possihility of trouble at 
this end of the aerial circuit must 
not, however, be neglected; and, if 
contact is made to a water pipe, it 
should be examined periodically, and 
cleaned if necessary. 

A buried earth must, naturally, be 
taken more or less ‘‘ on trust ”’ ; this, 
incidentally, reminds one of the need 
for care when the original connections 
are made. It is possible, of course, 
to examine and even to test the earth 
lead up to the point where it enters 
the ground. 


It is fortunate that audible indi- 
cations of a fault in this circuit are 
generally given. If there is a high- 
resistance connection, the tuning of 
the aerial circuit will be unusually 
flat, while a complete lack of con- 
tinuity will be suggested when the 
reading of the aerial tuning con- 
denser is considerably higher than 
usual, while hand-capacity effects 
will be more pronounced than usual. 

o000 
“UNTUNED AERIAL ” RECEIVERS. 

Aerial coupling coils, with a prim- 
ary winding of a dozen turns or so, 
not tuned separately, and wound in 
close proximity to the secondary, are 
almost invariably designed for use 
with an aerial of the full normal 
dimensions. ` 
< When occasion arises to use a re- 
ceiver embodying one of these devices 
on a very short indoor aerial, results 
are generally disappointing, and it 
may well be found that signals are 
equally strong when the aerial is 
completely disconnected. It will be 
useful to many readers to know that 
signal strength will, almost invari- 
ably, be vastly improved by connect- 
ing the aerial, assuming that it is of 
the kind under consideration, directly 
to the high-potential end of the tuned 
secondary coil (that which connects 
to the grid of the first valve). This 
connection will, of course, necessitate 
reduction of tuning capacity. 

0000 
MASTER RHEOSTATS. 

In order that a multivalve set may 
be put into operation by anyone quite 
unskilled in the operation of wireless 
sets, it is often recommended that 
either a master switch or a master 
rheostat should be connected in the 
filament circuit, each valve being 
fitted with an individual variable or 
fixed resistance. It is often pointed 
out that when using a variable rheo- 
stat instead of a simple ‘‘ on-and- 
off ’’ switch the filaments are heated 
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Practical Hints and Tips.— 


comparatively gradually, with the 


result that they will give longer ser- 


vice. As to whether the increase in 
life is appreciable, we are not at the 
moment concerned, but it may be 
pointed out that if a rheostat is chosen 
it should be used in such a way that, 
when the receiver is in operation, it 
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is turned to the zero position, unless 


‘all the valves have similar filament 


characteristics. In other words, the 
variable résistance is acting purely 
as an ‘‘ on-off ” switch, but is apply- 
ing the voltage more gradually than 
is possible if an ordinary switch is 
used. 

The exact reason for the foregoing 


DISSECTED DIAGRAMS. 
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would involve a rather wearisome dis- 
sertation on Ohm’s Law, but, with- 
out going fully into the matter, it will 
be fairly obvious that great compli- 
cation will be imtroduced if we 
endeavour to feed, say, a 3-volt 0.06- 
amp. valve and another taking 0.3 
amp. at 3.8 volts from a 4-volt acu- 
mulator through a common rheostat. 


No. 33.—Improving a Standard H.F.-—and-—Detector Set. 
. > In the present series of diagrams it is proposed to indicate methods whereby various popular types of 


receivers may be improved and brought into line with modern practice. . 


By treating the various points 


separately it is hoped that the necessary alterations in wiring will be made clear. 


| 
f 
+510 


(1) A popular form of receiver, with 
“tuned anode’’ H.F. amplifier and re- 
generans detector. The reaction coil may 
e coupled to either the ærial or anode 
his circuit lacks selectivity, and 
the set may be improved— 


coils. 


H.T + 
a 


REACTION 


(4) The substitution of a neutralised H.F. 

transformer has certain advantages when 

a low-impedance valve is used, and may 
perhaps be preferred. 
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(2) —by adding a coupled æriai circuit, 
which may be separately tuned if desired. 
The consequent reduction in ærial 
damping will, unfortunately, necessitate 
some form of stabilising. he potentio- 
meter shown is the simplest device, but— 


H.T+ 


(5) The 

action is shown above ; this will generally 

permit of closer adjustment, and conse- 
quently increased range, while— 


use of capacity-controlled re- 


U 
UBD 0 0 


(3) —a balancing or neutralising arrange- 
ment is infinitely better. The “tuned 
anode ’’ circuit own above can be sub- 


stituted with a minimum of alteration, and 
‘is suitable when a valve of high impedance 
and amplification is used. 


HT 


(6) —the addition of a 


potentiometer 

to control the voltage of the detector 

valve grid is well worth while ia an 
Tircan: 


a a aa 
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A USEFUL ENAMEL. 


Sealing wax is sold in various 
colours and may be dissolved in 
methylated spirits to form a series of 

, different coloured enamels. These 
-are very useful in -wireless work for 
marking the tops of battery ter- 
minals, etc., and can also be used to 
“mark bottles containing accumulator 
acid, as the enamel is not attacked 
“by acid which may run down the out- 
‘side of the bottle.—S. H. 
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CONDENSER DIAL ADJUSTMENT. 


. There are still condensers in use in 
hich the knob and dial are tapped 
and lock together on a threaded 
‘spindle. With such condensers it is 
¿not uncommon to find that the dial 
i tilts to one side when locked in posi- 
‘tion, and investigation reveals that 
the brass nut inserted in the moulded 
“knob is out of truth. Instead cf 
_ locking against the under surface of 
the brass insert, the dial is pulled 


EXAGGERATED 
POSITION OF KNOB 


Condenser dial adjustment. 


= out of truth against the lower surface 
of the knob itself. 

To remedy this defect, if only one 
knob is available, insert a brass 
washer between the knob and dial. 
This will raise the moulded portion 
of the knob out of contact with the 
dial, which will then take its level 
from the brass insert.—F. M. 
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A Section. Devoted to New T Ideas and 


NEUTRODYNE CONDENSER. 


There must be no back-lash in the 
movement of a neutralising con- 
denser, the adjustment of which is 
always critical in a neutrodyne cir- 
cuit which is properly designed and 
constructed. ° 


Neutralising condenser. 


Several methods of taking up wear 
in the adjusting screw have been de- 
vised, such as split collets, nuts with 
saw-cuts, etc. A far simpler method 
is illustrated in the diagram. The 
adjusting screw is supported by a 
U-shaped bracket of spring brass to 
each side of which is soldered a brass 
nut. Before assembly, the sides of 
the bracket are bent in towards each 
other, so that when the screwed rod 
is inserted they are forced apart and 
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VALVES FOR IDEAS. 


Readers are invited to submit brief : 
details, with rough sketches, where neces- : 

: sary, of devices of experimental interest 

: for inclusion in this section. A re- 

: ceiving valve will be despatched to every 
reader whose idea its accepted for 
pablication. 

Letters should be addressed to the Editor, “Wire- 
less World and Radio Review,” Dorset House 


; Tudor Street, London, E.C.4, and marked “Ideas.” ` 


Practical Devices. 


exert a pressure which precludes the 
development of any form of back- 
lash.—H. W. M. 
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PERMANENT DETECTOR. 


The zincite-bornite or Perikon de- 
tector does not depend upon a deli- 
cate adjustment of contact pressure 
to obtain maximum sensitivity, and, 
therefore, lends itself to the construc- 
tion of so-called permanent detectors. 
Indeed, most commercial detectors of 
this type make use of the Perikon or 
a similar combination. 

The amateur can construct a very 
neat detector unit for himself, 
making use of an insulated wander 
plug as the container. ' 

A No. 6 B.A. countersunk brass 
screw is inserted in the hole in the 
insulating cap and locked in position 
with a nut on the outside. Small 
fragments of crystal are then dropped 
into the cavity and the wander plug 
inserted, the latter being secured by 
the locking ring, if this is provided. 
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Permanent Sea eo from wander 


The unit is held in suitable clips 
screwed to the base of the receiver. 

One or two comparative tests 
should be made by unscrewing the 
wander plug slightly and shaking 
the crystals to find new points of 
contact in order that one may be 
satished that the best possible results 
are being obtained.—F. M. 
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COMPARISON OF SIGNAL STRENGTH 


A Development of the Shunted Telephone Method. 


By PAUL 


T is believed that many experimenters frequently com- 
| pare the relative strength of received signals by the 

shunted telephone method. The method consists 
essentially of shunting the telephone receivers with a 
variable resistance, and adjusting the value of this re- 
sistance until the signal is either inaudible or is identical 
with some local source of acoustic energy. Actually, of 
course, the current in the output circuit of a receiver takes 
a divided path, part flowing through the windings of the 
telephone receivers, and part through the resistance which 
is in parallel with them; this resistance being of such a 
value that the voltage across the telephone terminals is 
insufficient to render them operative, or, alternatively, 
is sufficient to cause them to emit a predetermined inten- 
sity of sound. Signal strengths are then calculated by 
simple inverse proportion from the amount of resistance 
in parallel. 

Now, it is well known that the output of a‘valve or 
the amplification obtainable per stage, is dependent upon 
the impedance in the anode circuit. Thus, if a simple 
variable resistance is connected in parallel with the tele- 
phone receivers included in the anode circuit of a valve, 
a loud signal will necessitate a smal! value of the resist- 
ance across the telephones. In other words, the imped- 
ance of the anode circuit will be very materially lowered, 
so far, in fact, as to cause a considerable loss of ampli- 
fication, and, accordingly, inaccurate results are obtained. 
In order to compensate for this error it is usual to employ 
two similar variable resfstances, and to arrange them so 
that when the value of one is decreased, the value of the 
other is increased. This means that the impedance of 
the anode circuit remains substantially constant. 


R: 


Fig. 3 


Fig. 1 . Fig. 2. 


This however, is not really the case. Redrawing Fig. 
1, as shown in Fig. 2, we have two resistances R, R,, 
and an impedance Z. In the case of a loud signal the 
value of resistance in shunt with the telephones, 7.¢., R,, 
will be fairly smail. If we regard the telephone re- 
ceivers as a plain resistance, we obtain Fig. 3, in which 
the total impedance of the anode circuit is constituted by 
the resistance R, in series with the resistances R, and R, 
in parallel. In operation the resistances R, and R, are 
adjusted so that their sum is always constant. Now, the 

R, R, 

R, 


resistance of the network R,, R, is equal to Roa Re 
3 
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Hence it is clearly seen that the total value of t: 
resistance in the anode circuit will be equal to 
R, + se ese, 
R, + R, 
Obviously, this expression is not constant for any vale 
of R,, with the result that the amplification given i= 
the valve will vary, and hence a true indication of rek- 
tive signal strength cannot be obtained. The lower t 
impedance of the telephone receivers the greater wil. le 
the error. 
Fig. 4 shows a method which has been employed br 
the writer, and is preferable from many points of viv. 


T l 
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Fig. 4. 


It will be seen that the anode circuit of the last amplife: 
valve contains an output transformer T, or, if desired. 
this may be replaced by a choke and condenser, or 3 
resistance and condenser. Across the secondary of th 
transformer is connected a potentiometer XYZ. Tk 
lower side of the potentiometer and the slider are c- 
nected between the grid and filament of the second valve 
Vas which contains the telephone receivers. It will t 
seen that the impedance of the anode circuit of the vaire 
V, will be determined by the impedance of the trans- 
former, which in turn is partially influenced by the 1d 
on the secondary. The load on the secondary simpl 
constitutes the resistance XY. Since this load is cc 
stant, the amplification of the valve V, is also substan- 
tially constant. Now, there will be a voltage drop aw: 
the resistance XY due to received signal. 

By moving the slider Z, part of this voltage can e 
tapped off and applied to the grid-filament circuit of th: 
valve V,. The greater the signal strength the greate 
will be the voltage drop across XY, and accordingly ti: 
greater the voltage drop across ZY. Hence the amour: 
of voltage transferred to the grid of the valve V, 5 
directly proportional to the received signal strength. This 
voltage then renders the telephone receivers in the anor 
circuit of the valve V, operative. Again, the slider Z 29 
be adjusted so that no sound is heard in the telephones 
or so that a predetermined volume of sound is obtaine: 
Although this method involves the use of an addition! 
valve, it has the advantage of using only one variabie 
resistance. The chief point in favour of this method is 
the fact that it is more accurate than the double resistance 
method, since the amplification is maintained substantially 
constant. 
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Events of the Week in Brief Review. 


NOT A FREE STATE. 

From the number of recent prosecu- 
tions, it appears that the P.M.G. has 
instituted a round-up of unlicensed 
listeners in the Belfast area. 

oo0ovo ra 
FRANCE’S LARGEST STUDIO? 

“ Radio Toulouse’’ has opened a new 
studio, fifty feet in length and twenty- 
four feet wide, which is probably the 
largest in use in France. 

oouo 


DRINK TO ME ONLY. . 


The Belfast Licensing Magistrates have 
cancelled the licence held by the Telfair 


Street Radio Club. The licence was of 7 


the non-wireless variety. 
0000 


COAL STRIKE DELAYS BEAM SERVICE. 

In consequence of delays due to the 
coal strike, which is holding up supplies 
from this” country, the Amalgamated 
Wireless Company of Australia does not 
expect beam wireless between England 
and Australia until October next. A 
similar service between Australia and 
Canada is unlikely until about December. 

ooc°cg 


RUGBY TRESPASSER'S ESCAPE. 

A Rugby schoolboy had a narrow escape 
from death the other day when he 
attempted to climb one of the wires sus- 
pended from the Rugby mast. He 
received an electric shock and fell 12 feet. 

The engineer-in-charge stated that 
trespassers on the station property ran 
grave risks, and that it was impossible 
to label all danger points. 


ooo0oo 


NEW ZEALAND AS U.S. WIRELESS 
DUMP. 

American wireless manufacturers are 
capturing the New Zealand market 
despite the 10 per cent. preferential rate 
for British goods. Sets are being 
‘t dumped ”° into New Zealand from 
U.S.A. at absurdly low prices, due to 
the slump in America. ‘The American 
wireless industry,” says The Wireless 
Trader, “is in a state almost indescrib- 
able. One firm alone, and one of the 
best known in the American wireless in- 
dustry, produced last year three hundred 
thousand multi-valve sets which remain 
unsold !’’ 


2 


FINDING JOBS BY WIRELESS. 
The Frankfort-on-Maine Labour Bureau 
is making use of the broadcasting service 


to inform the unemployed where there 
are opportunities of obtaining work. 


A MODERN HIGH POWER STATION. 
The aerial and earth screen at Rio de 
Janeiro. The aerial, which is 800 feet high, 


was erected by the Marconi Company, 
together with the earth screen and its 
supporting wires. 


PIRATES “DOWN UNDER.” 
The postal authorities in Western Aus- 


tralia have opened a campaign against un- 
licensed listeners. Official! complaints are 


being made that listeners build their sets 
before procuring licences. 
oouo 
A HOWLING SUCCESS.` 

A popular design of receiver in Mel- 
bourne is appropriately known ‘as_ the 
Howell Reinartz. 

ooo 
INTERNATIONAL PROGRAMMES 
FROM SPAIN. ° 

Continuing its series of inter- 
national transmissions, ‘‘ Radio Cata- 
lana"? (EAJ13, Barcelona) will broadcast 
a programme dedicated to Italian 
amateurs on July 7th. 

oouo 

RADIO SOCIETY OF GREAT BRITAIN. 

An ordinary meeting of the Radio 
Society of Great Britain will be held this 
evening (Wednesday) at 6 p.m. (tea at 
5.30) at the Instigution of Electrical Engi. 
neers, Savoy Place, W.C.2. A lecture 
will be delivered by Mr. E. H. Shaugh- 
nessy, O.B.E. 

ooo0o 
ANNIVERSARY HONOURS FOR 
MARCONI, 

Senator Marconi was the recipient of 
civic honours in his native town of 
Bologna last week, when the thirtieth 
anniversary of the first wireless patent 
was celebrated. 

After a speech in the old University, 
Senator Marconi was presented with a 
gold medal by the Commune, and it was 
announced that a yearly prize for the 
best science student had been instituted 
under the name of Guglielme Marconi. 
In the evening the famous inventor 
visited the little village of Sasso, where 
as a youth he conducted his first experi- 


ments. 
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PUBLIC ADDRESS EQUIPMENT AT 
AIR DiSPLAY. 

During the Royal Air Force display at 
Hendon, on Saturday, July 3rd, more 
than 20 Marconiphone loud-speakers will 
be in operation in different parts of the 
ground. The system will be used for 
four purposes, viz.: (1) To relay band 
music; (2) to relay orders given to aero- 
planes while in the air; (3) to receive 
replies from the aeroplanes ; and (4) to 
make announcements. 

Special precautions will be taken this 
year to guard against the interference 
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experienced while receiving from aero- 
planes last year. Four receiving stations 
will be used, each one receiving inde- 
pendently of the others. It is expected 
that the main reception will be carried 
out at a point within five miles of the 
Hendon Aerodrome, it having been found 
that best reception is obtained when the 


aeroplanes are some distance from the 
receiving point. 

f 0009 
BROADCASTING TASTES IN 
AUSTRALIA. 

A broadcast plebiscite in Victoria 


(Australia) shows that the poplar prefer- 
ence lies in the direction of band music, 
with religious services a good second. 
Dance music received comparatively few 
votes, while fashion talks came last. 


The Chinese have a proverb 
which says— : 


“One picture is 
worth more than 
ten thousand words’ 


—theretore 
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CAUGHT OUT! This arresting adver- 


tisement of Messrs. Coasor, which 

peared recently in The Wireless World, 

did not escape the Oriental critic! His 
letter is reproduced on this page. 


STATION RATING BY “ METRE- 
AMPERE ” METHOD. 

The ‘‘metre-ampere ’’ method of rating 
wireless stations, first used about twelve 
months ago, is gaining in favour, and is 
now generally applied to all-round wire- 
less stations as an accurate method of 
signifying power. The formula for deter- 
mining this rating can be briefly stated 
as “the effective height in metres of the 
aerial multiplied by the aerial current,” 
and may be regarded as the rating of a 
station expressed in the amount of power 
put into the aerial. The “ metre- 
ampere ° rating is regarded by many 


as tne most scientific and accurate 
description of a station’s powers, 
cecce 
FIELD DAY WITH MOBILE 
TRANSMITTER. 


What promises to be a field day of 
exceptional interest will be held by 
societies on the northern outskirts of 
London on Saturday, June 26th. The 
'ottenham Radio Society will install a 
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transmitting station near Welwyn and 
also a mobile station on a car. With 
these it is hoped to establish communi- 
cation with .a station near Cuffley 
operated by the North Middlesex Society. 
Communication will be opened at 3.30 
p.m.. from the Welwyn station, and 
messages will be sent at five minute 
intervals, 

The active co-operation of members of 
North London radio societies will be 
welcomed, and reports on reception by 
other amateurs will be warmly appre- 
ciated, 


ocoocs3 


AMPLIFIERS ON BOARD SHIP. 

At a “thé dansant ’'’ recently held on 
board the Royal Mail ship *‘ Asturias ” in 
Buenos Aires harbour, many thousands of 
visitors were entertained by music distri- 
buted by the Marconi Band Repeater. 
Thanks to the distribution of 
speakers throughout the ship the music 
of a special band was broadcast all over 
the vessel, and there was no congestion 
of dancing couples in the neighbourhood 
of the orchestra itself. 


Ooovs 


THE LONG, LONG TRAIL. 

The vicissitudes of a wireless message 
originating in the Hawaiian Islands and 
intended for delivery in China are related 
in an interesting story issued by the 
American Radio Relay League. The mes- 
sage travelled a distance of nearly twice 
the circumference of the earth before it 
reached the addressee. The original 
sender was 6DBL, at Honolulu, and from 
there the message went to 2NZ, an 
amateur in New York, who passed it on 
to 9ZT, of Minneapolis; but the latter 
evidently deciding that it would be better 
to go back a little and get a running 
start, passed it to the U.S. Naval station 
NKF, at Bellevue, Washington, D.C. 

From Bellevue the message reached 
New Zealand, where 2AC, unable to 
effect communication with China, handed 
it to a French station. The Frenchman 
passed it along to a South African 
amateur, who, happening to hear a 
Philippine amateur, delivered the mes- 
sage to him. The latter thereupon com- 
municated with an amateur in China who 
saw that the message reached its destina- 
tion. 


ooco 


AUTOMATIC TELEPHONE RELAY. 

Readers intending to purchase the com- 
mercial relay of the Post Office automatic 
telephone type, referred to in Mr. 
Castellain’s article in 7'e Wireless World 
of June 9th are asked to note that thie 
relay is obtainable from Messrs. Siemens 
Bros. and Co., Ltd., Woolwich, and not 
from Messrs. Elliott Bros. (London), 
Ltd., as stated in the article. 
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A CORRECTION. 


In the “ Readers’ Problems ” section 
of our issue of June 9th, page 799, col. 2, 
lines 13 and 14, for August 22nd please 
read August 27th, 1924, 
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PERU'S BROADCASTING SUCCESS. 

Peru is being congratulated by may 
authorities on the excellence of tix 
transmitting from the — broadcas::n: 
station at Lima (OAX). Perfect da.s 
working has been carried on for nearly a 
year, with the exception of one dar 
when the alternator had to be disman:ied. 
Throughout this period only two valres 
have been replaced in the transmitter, 


which is a Marconi “Q ” type trans 
mitter similar to those at the mai: 
British broadcasting stations. 

The results obtained are the more 


creditable because the conditions are br 
no means ideal. The transmitting aeris: 
is supported on towers only 70 feet hizt. 
the surrounding country is mountainous. 
and atmospheric conditions are generalis 
unfavourable. 

During the international radio week a: 
the beginning of this year OAX wa: 
heard perfectly in Canada, the United 
States, Argentine, Cuba, and Mexico. 
Programmes transmitted from Lima have 
also been received on a  Canadiar 
National Railroad train running in Wes: 
Ontario. . 


City, 
Oth June, 195 
Nevers. AoC.Comsoy Led., 


Highbury Creve, 
y.8. 


Deer Siro, 

Referring to your acvertisemert ia 
to-day's tseue of the “WIRKLESS VORIO’, 
7 beg respectfully to point out that the 
Chinose characters are upside doun aad 


reversed. 


These abould be as feilewe:-~ 


SO NOW WE KNOW. The letter of 

criticism received by Messrs. Cossor, 

pointing out a flaw in their ‘* Chinese” 
advertisement. 


~ WIRELESS AT WESTMINSTER. 


By our Special Parliamentary 
Correspondent. 


‘* Wireless ‘’ Bands in Parks. 


In the House of Commons last week, Mr. 
Day asked the Under-Secretary of State 
for the Home Department, as represent- 
ing the First Commissioner of Works, if 
he would state whether it was proposed tu 
introduce wireless concerts in London 
parks as a substitute for bands. 

Capt. Hacking, who said he could only 
answer for the Royal Parks, replied that 
it was not proposed to introduce wireless 
concerts as a substitute for bands in any 

of those parks. 
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B.B.C. Officials’ Exit P 


Many of the prospective adjustments 
of staff at Savoy Hill, when the new 
broadcasting authority gets to work, are 
not of great importance; but the per- - 
turbing rumours now current of some 
flittings to America, in which the high- 
est officials of the B.B.C. are involved, 
are of paramount significance. On the sur- 
face they bear evidence of authenticity. 

ooo0oo 


The New Régime. 

There is a movement on the part of the 
American broadcasting authorities towards 
centralisation along the lines familiar to 
us in Great Britain; and who could be 
better fitted for the carrying out of that 
revolution than the men who have played 
so large a part in the British system of 
development’? Listeners generally, I be- 
lieve, realise that those who haye done 
the ‘‘donkey-work” for British broad- 
casting and whose judgment never has 
hitherto been found wholly at fault, will 
need at any rate the inducement of un- 
impaired executive liberty if they are 
to be expected to carry on under the 
new régime ín this country; and the 
sooner some assurance is given to them 
as to the future the better for British 
broadcast ing. 

©000 


B.B.C. Tests. 


Complaints have reached me that the 
B.B.C. tests after transmitting hours, to 
which I referred recently in these col- 
umns, are upsetting foreign reception. 
An official to whose notice the complaints 
were brought points out that it would 
be extremely difficult to take any re- 
sponsibility as regards people who wish 
to listen to foreign stations, and, in any 
case, the tests must be carried out at the 
time most convenient for the staff, so 
as to cause ro interference to British 
programmes. 

0000 


Private Detective Work. 


Besides, it appears to be desirable at 
present to keep a specially close check on 
transmissions, as a certain gentleman 
with plenty of leisure and no keen wish 
to listen to broadcast programmes for 
themselves, is spending his evenings in 
going round the B.B.C. stations and 
taking readings of signal strength in order 
to see whether they transmit symmetri- 
cally. He has evidently been reading 
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By Our Special Correspondent. 


Captain Eckersley on Quality v. Quan- 
tity. . Seas 
Canterbury Cathedral. 

In view of the acoustic difficulties at 
Canterbury Cathedral, the help of wire- 
less engineers has been sought by the 
Dean in trying to find a solution, parti- 
cularly in rere of broadcast transmis- 
sions. One of the engineers from Savoy 
Hill is devoting a considerable part of 
his time to this work, and I hope when 
his investigations are completed to give 
readers of The Wireless World some 
details of his experiments. 


oooo 


Music Sales Increase. 


Notwithstanding the increased number 
of broadcasting stations in America, the 
sales of sheet music for March, 1926, in- 
creased 7.1 per cent. over March, 1925. In 
the first three months of 1926 an 8.7 per 
cent. increase over the sales for the simi- 
lar period of 1925 is recorded. In the 
evidence given before the British Broad- 
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casting Committee last February, it was 
stated that there was nothing to prove 
that broadcasting had prejudiced the 
sales of sheet music in this country. The 
American figures are the more interesting 
to us, as showing the need of a Census 
Bureau similar to that which records the 
American statistics. 
0000 - 


Readings by Authors. 

New stories, in many cases by well- 
known authors, will make their appear- 
ance in the programmes about the middle 
of July. They are to be broadcast in serial 
form, that is, instalments will be given on 
consecutive evenings, and the broadcasting 
of each work will be completed before 
publication in book form. 


< oo0oo0oọo 
Publicity Value. 
I gather that some authors who have 
been approached have been inclined to 
lace a somewhat arbitrary figure on the 
roadcast rights of new works. In this _ 
they seem to be making a mistake. There 
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SOMETHING LIKE A VALVE PANEL! The Marconi 20,000 metre-ampere valve 
transmitter at the Rio de Jeneiro high-power station, recently opened. The engineer's 


con 


table is seen in front. 
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is, undoubtedly, great publicity value to 
un author in getting any new book of his 
brought to the notice of millions of people 
on the eve of its publication, and it can 
scarcely be argued that the rather rapid 
reading of works running into twenty 
thousand words would detract from the 
subsequent sales. 
ooo0o 


A New Departure. 

The idea adopted in the case of Dora 
Stroeva of describing an artist’s appear- 
ance might be used more frequently. A 
number of listeners who on that occasion 
appreciated the innovation have remarked 
that it was an aid to their enjoyment of 
that clever artist's performance. But, on 
the other hand, the move might some- 
times have its drawbacks—if the de- 
scriptions were genuine and not merely 
eulogistic. ` 

oo00 
Transmitting Licences. 

Applications for transmitting licences 
in the United States of America continue 
to increase, and as quickly as one station 
drops out several other organisations 
apply for leave to take its place. 

0000 


Newspaper Radio Stations. 


Although some six hundred stations are 
daily adding to the ethereal cacophony 
over the Western hemisphere, many other 
important concerns are clamouring for 
licences. One big group of newspapers 
wants to start up stations in New York, 
Baltimore, Washington, San Francisco, 
Seattle, Detroit, Boston, Albany, Roches- 
ter, Syracuse and Chicago. Other appli- 
cations include a savings bank, a Lutheran 
radio committee, an estate agent, a 
. Chamber of Commerce, the First Pres- 
byterian Church at Pine Bluff, a flour 
mills and a Baptist seminary. 

0000 


Workhouse Wireless. 


The example of the workhouse officials 
at Ware in installing wireless for the 
benefit of the inmates of that institution 
is one that will be followed by other 
similar establishments. Having a very 
limited financial ‘grant, the authorities in 
that case sought the advice of the B.B.C. 
engineers who specified a line of pro- 
cedure. 


Sets in Clubs. 


While hospitals and workhouses are 
adding hundreds of thousands to the 
ranks of listeners, I note a report that 
although during the general strike wire- 
less was installed in most of the West- 
End clubs for the convenience of members 
who wanted the news bulletins, there was 
a revulsion immediately after and the 
sets were stored away amongst the limbo 
of forgotten things. In spite of this, the 
raumber if licences is affected only in the 
direction of increase. 

0000 


Dominion Day. 


In spite of the keen interest which he 
has taken in wireless matters, through 
his newspapers, Lord Beaverbrook has not 
yet appeared before the microphone. I 
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FUTURE FEATURES. 


Sunday, June 27th. 


Lonpon.—The Royal Parks Band. 

Giascow.—The Massed Bands at 

: Glasgow’s Annual Flower Pro- 

; cession. 

MANCHESTER. — Master Choruses 

and Master Instrumentalists. 

NEWCASTLE.—Light Orchestral Pro- 
gramme. 

Swansea. — Aberystwyth Musical 
Festival. 


Monday, June 28th- 
Daventry. — Special Continental 
Programme. 
: ABERDEEN.—Operatic Excerpts. 
: BovuRNemMovuTH.—The New Forest 
Concert Party. 
Giascow.—Light Orchestral Con- 
cert, 
NeEwcastLe.—Frank Gomez and 
the Municipal Orchestra, re- 
layed from Whitby. 


Tuesday, June 29th. 
Lonpon.—Popular Orchestral Con- 
cert and a short play, “ The 
Test.” 
ABERDEEN.—Irish Programme. 
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BournemMoutTH.—Light Symphony 
Concert, relayed from the 
Winter Gardens. 

Betrast.—An Hour in London. 
“Old Memories.” 

Carpirr. — ‘‘ Devon, Glorious 
Devon.”’ ; 

MANCHESTER. — Musical Comedy : 


Yesterday and To-day. 
Wednesday, June 30th. 


i 
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Lonpon.—Robert Carr’s Georgian ` : 


Concert Party, relayed from. 
Ramsgate. 
DUNDEE. William  Hartley’s 
Senior Students’ Orchestra. 
HuLrL.—An Old-fashioned Night. 


LiverPooL.—The Band of the 
Liverpool City Police. 
Thursday, July Ist. 
Lonpon.—Dominion Day — Cana- 
dian Programme. 
Giascow. — Dominion Day Pro- 


gramme. 

MANCHESTER.—Programme in com- 
memoration of the first Battle 
of the Somme. 


Friday, July 2nd. 
Lonpon. — A Broadcast 
Brighton. 
BiRMINGHAM.—Shakespearean Pro- 
gramme. 
BournemoutTnH. — The 
Military Band. 
CarpirF.—A Welsh Programme. 
Newcastie.—‘‘ The Proposal,” a 
Play by Anton Tchekoff. 


Saturday, July 3rd. 
Lonpon.—‘‘ Tune In,” a Revue. 
Sir Harry Lauder. 
ABERDEEN.—Scottish Programme. 
Bournemouth. — Popular Light 
: Music. 
i Betrast.—Solos and Duets. 


from 
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understand that he will rectify this omis- 
sion on July 1, when a Canadian pro- 
gramme is broadcast. The compere on 
that evening will be Major Gladstone 
Murray, a member of the B.B.C. staff and 
a Canadian of considerable attainments. 
One of the items of the programme will 
be an excerpt from “ Hearts and Dia- 


monds,” the musical play at the Strand 


Theatre, featuring Miss Louise Edvina. 

Miss Margaret Bannerman also will re- 
cite from her dressing room at the Globe 
Theatre two poems by Robert W. Service, 
entitled ‘‘ The Law of the Yukon” and 
“The Call of the Wild,” followed by a 


few minutes of “ Bannerisms.”’ 
9000 


A Canary Solo. 


The ‘‘Aucklands,’’ a well-known masic- 
hall turn, are taking their famons roller 
canary to 2L0 on July 8, to share with 
them the task of entertaining listeners. 
This bird begins to sing as soon as the 
artists, who are concertina duettists, 
start playing and continues its song far 
some time after the instrumental musi 


has ceased. 
= o000 


Open Air Broadcasting. 


Music lovers, I hear, are apprehensive 
respecting the experiment made recently 
in the Temple Gardens of amplifying (nut 
broadcasting) gramophone records in heu 
of providing a band performance. Bot 
there is no need for alarm. Only in cases 
where it is deemed expedient, on the 
score of the inconvenience of providing 
bands, will loud-speaker amplification of 
gramophone records, or possibly of broad- 
casting, be attempted. It is well known 
that nothing would appeal to the fre 
quenters of the parks and open spaces te 
the same extent as a proper band or 
orchestra; also the authorities are anyi- 
ous to avoid prejudicing the interests of 
the performers in those bands. What 
listeners themselves prefer are broadcast 
glee ares by . military and municipal 

ands in public places, similar to tho-e 
which have already been transmitted. 


oo0ooo 


The Last of “That Child.” 

The sixth and last of the series of 
studies of child life by Mrs. Kilpatrick. 
which have been broadcast under the 
title of “ That Child,” will be given on 
July 5. The references to this feature 
in listeners’ letters show that there +t 
a demand for what might be called “true 
to-life cameos,” and if they are kepi 
fairly short I think that they would prove 


‘more acceptable to listeners than the pr- 


posed arrangement to broadcast ne* 
stories in serial form. 

fo Romeme) 
British-Italian Friendship. 

Sir Austen Chamberlain’s speech, p> 
posing the toast of Britisb-Italian Frierd 
ship, will be broadcast from New Prine: 
Restaurant on June 28th. The occasie 
is the dinner and presentation to Senator 
Antonio Cippico of the medal which he 
been struck in his honour in commemo. a- 
tion of the services which be ivs 
rendered to British-Italian friendship. 
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CONDENSER PLATE DESIGN. 


Simple Methods of Calculating the Curvature for Uniform Variations of Wavelength 
and Frequency. 


By W. H. F. GRIFFITHS. 


having semi-circular moving plates and consequently 

a uniform capacity change for a uniform angular 
movement, although useful for capacity measurements, 
etc., are far from ideal for use in general radio work, 
where they are required chiefly to adjust the natural 
frequencies of circuits to resonance with frequencies of 
impressed electromotive forces.. 

Condensers may be designed having their moving plates 
shaped so as to give, for uniform angular movement, 
uniform changes of wavelength, or frequency, or per- 
centage change of wavelength or frequency, each having 
its own special advantages. It is not the object of this 
article to discuss these advantages, but it may, perhaps, 
help to give just one or two of them for each type of 
plate. 


UV is well known that ordinary variable air condensers 


Types of Condenser Scales. 


The condenser designed to have a uniform scale of 
wavelength has the advantage of easy recognition (in 
tuning) of transmissions being received, as one is familiar, 
at the moment, with the wavelengths of the transmitting 
stations, amd from condenser settings corresponding to 
the reception of two standard transmissions one is en- 
abled to roughly calibrate, for wavelength, the whole 
of one’s variable condenser scale. 

Frequency tuning with a condenser having a uniform 
scale of frequency facilitates supersonic heterodyning 
where constant frequency differences between short-wave 
receiver and local oscillator are required. This design 
of variable condenser is also extremely convenient where 
harmonic frequencies are to be selected by an oscillatory 
circuit from such apparatus as a multi-vibrator.' 

The third design of variable condenser, that having a 
constant percentage change of wavelength and frequency 
over its whole scale length, is useful in obtaining rela- 
tive ideas of the ‘‘ sharpness of tuning °’ of various 
transmissions or in the plotting of resonance curves, etc., 
and it is important to note that the percentage change 
of wavelength or frequency for a given angular move- 
ment of the condenser remains constant for any induct- 
ance with which it is associated, provided that the values 
of the distributed capacities of the inductances are not 
appreciably different. 

At the present time the only widely used variable con- 
denser having a special ‘‘ law ” connecting its capacity 
with its angular movement is that of the ‘‘ square law ” 
type, and this is not always correctly designed. It is 
the object of this article, therefore, to give simple 
methods of designing the moving plates of condensers to 
conform with the laws of capacity increase correspond- 


* The Wireless World and Radio Review, April 15th, 1925. 


ing to the special types outlined above. For a more 
complete and mathematical treatment of this subject the 
reader is referred to a previous paper by the present 
author.? 


Square Law Plate. 


Since the wavelength of a circuit is proportional to the 
square root of the capacity of the condenser by which it 


is being tuned, it follows that, in order that the latter 


shall have a uniform scale of wavelength, its capacity 
must, at any setting, be proportional to the square of its 
degree scale reading. 

Fig. y shows a true ‘‘ square law ’”’ condenser plate 
which is very simply constructed by making the radius 
R, at any point, proportional to the square root of the 


angle 0, i.e., if the radius at 20 degrees is y 1, then that 


at 40 degrees must be 2 and so on, the radius at 
o degree being, of course, zero. 


Radius R is 


Fig. 1.—Square law area condenser plate. 
proportional to the square root of the angle 6. 


It is well known, however, that a plate of this shape, 
although giving a true ‘‘ square law ”’ of area increase, 
will not give a uniform wavelength scale. This is so 
because it does not give a true ‘‘ square law ’’ of capa- 
city increase, due to the fact that its method of design 
assumes a minimum capacity value (at o degrees) of zero, 
and, further, it assumes that the inductance being tuned 
has a negligible distributed capacity, and that there is 
no capacity augmentation by leads and other conducting 
masses associated with the apparatus. 

In order to design a ‘‘ uniform wavelength scale ” 
condenser plate, therefore, the estimated value of the 
minimum capacity of the completed condenser as aug- 
mented by the distributed capacity of the inductance and 
by leads, etc., must be taken into account. The same 
applies, of course, to the design of condenser plates to 
suit any other law, and in the following examples of 
plate design this value of augmented minimum capacity 


2 Experimental Wireless, January, 1926, page 3. 
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Condenser Plate Design.— 

is assumed to be 36 micromicrofarads and the maxi- 
mum capacity to.be 500 micromicrofarads. In each case 
the condenser is assumed to have a scale uniformly 
divided into 180 degrees. 


Condenser Plates for a Uniform Wavelength Scale. 


In order that a variable condenser shal] have a uniform 
scale of wavelength it is necessary that the square root 
of its capacity value shall vary uniformly throughout 
the rotation of its moving plate system. In other words, 
the curve plotted between the square root of its capacity 
and angular displacement (or degree scale reading) must 
be a straight line.* l 


25 


O 20 40 60 80 100 120 140 160 180 


O IN DEGREES 


Fig. 2—Curve showing relation between ecale reading and 
square reot of capacity for a square law condenser. 


This curve is given in Fig. 2, and is formed by merely 
drawing a straight line through the points X and Y 
corresponding to the square roots of the minimum and 
maximum values of the condenser, for when the degree 
scale reading is o degree, fC = 36 = 6, and when 
the scale reading is 180 degrees, fC = 4/500 = 22.4. 

Augmented minimum capacity is assumed to be 36 
-micromicrofarads and the maximum capacity to be 


> C=(a6+46)* where C=capacity for any degree scale reading 
6 and a and 6 are constants. 


If the square root of each side of the equation be extracted | 


this becomes /C=a6+b, which is recognised at once as the 


equation to a straight line connecting /C with 0, two points on 
which are known from data. 
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In each case the condenser is assumed to have a 


scale uniformly divided into 180 degrees. 
From this curve other values for’ „C, corresponding 


with various values of the angle 0, 20, 40, 60 degrees. 
etc., can be directly read and entered in the second 
column of Table I. below. 

: TABLE I. 

Additional b 
| . f VE by 
6 e ° 

(Degrees) i A and 45 
\ | 

100 

110 

120 

180 

140 

150 

160 

170 

180 

(1) 

By squaring these values, the, values of total capacity 
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for these same values of 0 are found and entered in 
column 3. Column 4 of this tabulation gives the incre- 
ments of capacity (SC) for every 20 degrees increase of b. 
and is, of course, found by subtracting each value ot 
C from that corresponding to an angle 20 degrees greater. 
These values of capacity increase must be entered against 
an angle 6 midway between the angles whose capacity 
values were used to determine the increase. 

As the values of èC represent the capacity that must 
be added for every 20 degrees of movement of the moving 
plate system, the area of moving plate to be brought into 
operation by these angular movements must be directly 
proportional to these values. 


-a $ 
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180: 


Fig. 3.—Diagram illustrating the assumption upon which tht 
calcaiatione fi Table I. are based, that the increments in aren s19 


be regarded as sectors of a circle of radius R. 


These increments of area may, as an approximation. 
be regarded as sectors of a circle of radius equal to the 
radius of the moving plate which bisects the angle o 
the incremental sector as shown in Fig. 3. 

Now, the area of a sector of a circle is proportional to 
the square of the radius of the circle, therefore t 
radius of the circle is proportional to the square 1! 
of the area. And, as each value in-column 4 is propa- 


eC 


JUNE 23rd, 1926. 


Condenser Plate Design.— 
tional to the area of a 20-degree sector, the bisecting 
radius of each sector must be proportional to the square 
root of ôC at that radius. Column 5 is, therefore, com- 
pleted by merely- entering square roots of the values of 
ôC of column 4. 

A curve can now be plotted showing the relation between 


dC and 6 (Fig. 4) in order to obtain a more complete 


series of values for SC by interpolation, and values 
for this quantity corresponding to angles of 0 degrees 
and 180 degrees by extrapolation. 
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Fig. 4.—Curve showing the relation between 1/éC and 6 from 
which intermediate values in Table I. have been interpolated. 


If the greatest radius of moving plate (at 180°) per- 
missible is now assumed to be, say, 4.5 centimetres, the 
radius R at any angle 0 may be directly found from the 


values of 8C in column 6 by simple proportion. 


L45 750 

aa 
(9.12 being the value of y èC at 180 degrees), since, as 
has already been shown, R must be proportional to 


y ôC. 


The values of the radii so computed are given in the 
last column of Table I., and the plate shaped to these 
dimensions is shown in Fig. 5. 


Wirelese | 
World | 849 


A very slight inaccuracy is introduced by the fact 
that the area of the semicircular cut-away portion at the 
centre of the fixed plates, which renders inoperative a 
corresponding area of the moving plates, has been 


90° 


Fig 5.—Shape of piate of ‘straight line wavelength ’’ condenser 
plotted from data in Table I. s 


ignored. If the accuracy required demands it, a common 
sense correction may be applied by the reader by add- 
ing to each 20° sector an area about equal to that of the 
small 20° sector of the cut-away semicircle. This 
added area will only appreciably increase the srhaller 
radii of the plate. 


Condenser Piate for a Uniform Scale of Frequency. 


Since the natural frequency of an oscillatory circuit 
is inversely proportional to the square root of its capa- 
city, it follows that, in order that uniform angular move- 
ment of the condenser plate shall effect a uniform change 
of frequency, the capacity of the condenser corresponding 
to any scale reading must be inversely proportional to the 
square of that degree scale reading. 


Oo 20 40 60 80 100 120 140 160 180 
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Fig. 6.—Straight line relationship between scale reading and 
reciprocal of the u ogoare root of capacity in a condenser giving 
orm variation of frequency. 
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Condenser Plate Design.— 
From this it is easy to show* that a curve plotted be- 


tween the reciprocal of the square root of the capacity. 


and the degree scale reading must be a straight line. 
This curve is given in Fig. 6, and is obtained by 
merely drawing a straight-line through the points X and 
Y corresponding to the reciprocals of the square roots 
of the minimum and maximum values of the condenser, 
I 


for when the scale reading is o degree, JC = 


i 
Foa = 0.0446, and when the scale reading is 180 
I I l 
degrees, == = —— = 0.167. 
8 C 36 7 


I 
From this curve other values for TT’ corresponding 


to various values of the angle ĝ, 20, 40, 60 degrees, etc., 
can be directly read and entered in the second column 
of Table II. below. The reciprocals of these values are 
entered in column 3, and by squaring the quantities in 
‘this latter column, values of the capacity C, correspond- 
ing with these degree scale readings 6 can be entered in 
column 4. 


TABLE II. 
Additional 
alues of 
g 1 a i ; y a by Po 
—— icro- > $c (Interpolation = g 
(Degrees) | +/C VC | micro- vic and = ViCx i75 
farads.) Extrapolation 
{from Curve 
of Tig. 7 
0 0.04465 | 22.4 500.0 — — 17.5 8.25 
10 — — — 203.0 | 14.24 — — 
20 0.0580 |17.25 | 297.0 — — 11.7 5.51 
30 — — -- 101.0 | 30.05 — — 
40 0.0715 | 14.0 106.0 _— — 8.70 4.10 
50 — — — 58.0 7.62 — — 
60 0.085 [11.77 | 138.0 — — 6.70 3.16 
70 — — — 36.0 6.00 — — 
80 0.099 10.10 | 102.0 — — 5.30 2.50 
90 — — — 22.7 4.76 — — 
100 0.112 8.91 79.3 — — 4.40 2.07 
110 — — — 16.3 4.04 — — 
120 0.126 7.93 03.0 — — 3.75 1.77 
130 — — — 12.0 3.47 — — 

. 140 0.140 7.14 51.0 — -— 3.20 1.51 
150 — —- -— 8.6 2.94 — — 
160 0.154 6.51 42.4 —- —- 2.75 1.30 
170 — —- — 6.4 2.53 -— — 
180 0.167 6.9 36.0 — — 2.40 1.13 


(1) (2) (3) (4) (5) (6) (7) (8) 


The fifth and sixth columns of this tabulation, giving 


the values of 8C and y~yôC, are next filled in, as was 
done in Table I. for.the ‘‘ square law °’ example, and 


a curve (Fig. 7) plotted between values of yôC and 
degree scale readings 0, in order to obtain the complete 
series of readings at 20-degree intervals shown in 
column 7. 

If the greatest radius of the moving plate permissible 
in this design is, say, 8.25 cms., the radius R at any 


1 ; ; : : 
‘C= (aoa)? adopting the same notation as in the previous 


example. And if the square root of each side of this equation be 


extracted it becomes /C= which can immediately be 


1 
ad+b’ 
written as an equation to a straight line Soo b, two points 
on which are readily computed as shown in the text. 
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angle @ may be directly found from the values of yêC 
in column 7 from the simple relation— 
R= e25 8C 
17-5 
17.5 being the value of /8C at o° corresponding to the 
maximum radius of the plate. 


O 20 40 60 80 100 120 140 160 180 


6 IN DEGREES 
Fig. 7.—Curve for interpolating values of V/ 6C in Table U. 


The computed values of radii are given in the las 
column of the tabulation, and the plate formed by them 
is shown in Fig. 8. 


Fig. 8.—Shape of Plate of “straight line frequency’ condenser 
plotted from data in Table lI. 


The error in plate shape introduced by neglecting to 
take account of the centre cut-away clearance portion of 
the fixed plates is slightly more important in this desgi 
at the smaller radii positions. This is, of course, due te 
the greater variation in plate radius, and in the preset! 
example the error is such that the radius at 180 degrees 
should be about 0.4 centimetre greater than that show, 
and at go degrees about 9.2 centimetre greater, if a fixed 
plate clearance radius of about 1 centimetre is employed. 
A correction of this nature can be quite easily app! 
by the reader, as explained in the ‘‘ square law” %C- 
tion, and the dotted outline of Fig. 8 gives some idea 
the phate shape modification due to this correction. 
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Condenser Plate Design.— 

In order that the percentage change of wavelength or 
frequency shall be constant throughout the entire scale 
of the condenser, it is necessary that the law connecting 
its capacity and degree scale reading shall be an ex- 
ponential or compound interest law.” From this it can 
be shown ê that if the logarithms of the capacity be 
plotted against degree scale readings a simple straight- 
line curve will be obtained. 


Uniform Percentage Change of Wavelength and Frequency. 

This curve is given in Fig. 9, the logarithms of the 
maximum and minimum capacity values of the condenser 
providing the two necessary points at 180 degrees and 
o degree through which the straight line can be drawn. 


LOG O 


O 20 40 60 80 100 120 140 160 180 


© IN DEGREES 
Fig. 9.—The relationship between scale degrees and the 
logarithms of capacity values. 
As before, from this curve other values for log. C can 
be read and entered in column 2 of Table III., and the 
antilogarithms of these values give the actual capacity 
values which are entered in column 3. 

As previously described, the fourth and fifth columns 
of this tabulation can be filled in and a curve (Fig. 10) 
plotted between values „y ôC and degree scale readings 
6 in order to obtain the complete series of values in 
column 6. 

If the greatest radius of this moving plate is limited 


* For a full explanation of this statement the reader is referred 
to the author’s article in Experimental Wireless, January, 1926, 
page 11. 

*a=ae™, from which C=a,e%9, and, by taki 
of each side of this equation, log C=log a,+ 6,6 log e, which 
can be instantly recognised as the equation to a straight line, 
log C=b, log « 0+log a, 


logarithms 


851 
to, say, 5.8 cms., the radius R at any angle @ is given, 


simply, by 


12.2 being the value of a/ òC at 180 degrees. 


at TTT TT 
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| © IN DEGREES 
Fig 10.—Curve for interpolating values of y 3C in Table III. 


The values of the radii so computed are given in the 
last column of Table III., and the plate formed by them 
is shown in Fig. 11, 


TABLE III. 
C. ee nl a 
@ (Micro- Ji ‘alues of [cms.) 
Log. C. s èC. . leon 5.8 
(Degrees) micro- v èC from | = 4/3Cx 
farads.) Curve of mex 12.2 
Fig. 10. 
0 1.556 36.0 — — 3.20 1.52 
10 — — 11.9 3.45 — — 
20 1.680 47.9 — — 3.72 1.77 
30 — — 10.2 4.02 — — 
49 1.807 84.1 — — 4.23 2.01 
50 — — 21.8 4.67 — — 
60 1.934 85.9 — — 5.02 2.39 
70 — — 28.9 5.38 — — 
80 2.060 114.8 — — 5.88 2.77 
90 — — 30.4 6.28 — — 
100 2.188 154.2 — -— 6.75 3.21 
110 — — 52.3 7.24 — — 
120 2.315 200.5 — — 7.80 -3.00 
130 — — 71.5 &.45 — s 
140 2.444 278.0 — — 9.05 4.30 
150 — — 95.3 9.77 — — 
160 2.572 373.3 — — 10.5 5.00 
170 — — 126.7 11.28 — = 
180 2.699 500.0 — — 12.2 5.80 
(1) (2) (3) (4) (5) (6) (7) 


As in the previous designs, and for the same reason, 

a plate shape inaccuracy is present, and the application 

of the previously described rough correction gives the 

modification indicated by the dotted outline of Fig. 11. 
A 29 
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Condenser Plate Design.— 
If the cut-away portion of the fixed plates is of the order 
of 1 centimetre radius, the plate radius should be 0.4 
centimetre greater (than that obtained in Table III) at 
_ © degree and o.1 centimetre greater at 100 degrees. 


- Fig, 11.—Shape of condenser plate ving uniform percentage change 
‘of wavelength or frequency eua trem date in Tebi til = 
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Concluding Remarks. 


In each of the designs given, the maximum plate 

radius R has been chosen so as to give a total plate area 
of 20 square centimetres. 
_ The closeness with which the condensers built with 
plates shaped to the designs given will follow the re- 
quired laws of wavelength, or frequencf¥ variation will 
depend, of course, upon the agreement between the esti- 
mated and actual values of -their minimum capacities. 
It will depend, also, to a limited extent, upon the value 
of the distributed capacity of the inductance with which 
the condenser is associated. The law may vary witha 
change of coil, and the consequent change in the disposi- 
tion of its connections, etc. But, if the value of aug 
mented minimum capacity be estimated on the high side, 
say, 50 or 60 micromicrofarads, the actual value can 
always be made up to the estimated value by the addi- 
tion of a very small fixed value air condenser permanently 
joined in parallel with the main variable unit, and whos 
value can be adjusted by trial in order to satisfy the 
desired law. 


LONG-RANGE THREE-VALVE RECEIVER 


An Interesting Modification when Extreme Selectivity is not Required. 


we described in an article entitled ‘‘ Long-range 


9) 


ie The Wireless World of May 26th and June 2nd 


Three-valve Receiver ’’ a receiver having a coupled 
circuit in addition to the usual input and intervalve high- 
frequency couplings. Great interest has been taken in 
this set, and several readers have asked whether they 
can dispense with the third tuned circuit comprising a 
coil C and tuning condenser C,, Fig. 1 (reproduced 
from page 690 of the original article), on the grounds 
that they would be using the receiver at a distance of five 
miles or more from a main broadcast station. These 
readers point out that in their particular case exceptional 
selectivity 1s not required, and enquire whether the addi- 
tional circuit, which was expressly used for the purpose 
of making the set extremely selective, is necessary in the 
circumstances. 

The answer to the question is, of course, that those 
who intend to use a receiver at a place about five 
miles or more from a main broadcast station do not 


+HT., 
e 
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Fig. 1.—The original circuit of the receiver. 
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necessarily require a set giving such extreme selectivity 
as the one described, and that one tuned circuit can be 
dispensed with. A saving in cost, represented by the 
price of one tuning condenser and one coil, is thereby 
effected, and, further, the panel can be reduced in 
length. 
There is also a slight increase in the signal strength as 
a result of eliminating the losses of a coil and œr 
denser, but it must be borne in mind that the selectivity 
of the modified receiver will not approach that of the 
receiver with the coupled circuit. | Nevertheless, the 
selectivity will be ample for many readers, because of 
the good coils and special connections employed, and 
we would certainly advise those who find that selectivity 
is not such a great problem, because they are not “on 
top ° of a broadcast station, to eliminate the third ct- 
cuit, as shown in Fig. 2. On the other hand, those who 
find it rather difficult to eliminate the local station be- 
cause it is received at such great strength are advised t° 
adhere to the original design 
in all respects. At the 
writer’s place, for instance. 
7- distant 24 miles from th 
London transmitter, it is 0% 
unusual to receive 12 t0 35 
volts across the terminals of 
a carefully made tuet 
When the receiver contams 
a stage of high-frequen’ 
magnification amplifying 2 
or more times, we sometimes 
wonder where the volts £ 
—the set invariably squeaks 
and ceases to function. 
such a case as this, thet, 
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Long-range Three-valve Receiver.— 
which is quite normal, it is necessary to give a lot of 
attention to selectivity, and three lightly damped tuned 
circuits are necessary if Bournemouth is to be received 
clear of London. 
Turning now to Fig. 
FHT. y B 


which shows the modifed cir- 


2, 


j 
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cuit which will suit those we have been referring to, we 
now have circuit AC, as in the original receiver (Fig. 1), 
and also a high-frequency transformer. The primary and 
balancing windings of this transformer remain as in the 
Fig. 1 circuit, but the secondary winding has an addi- 
tional three turns, making 55 in all, and a tap at the 
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Burndept Valve Chart. 


Fig. 2.—The modified circuit. 
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fifteenth turn from the top. This tap is connected to 
— LT, one end of the coil to the grid condenser, and the 
other end of the coil to the reaction condenser. 

It will be noticed that if the primary and balancing 
windings are put at one end of the secondary coil there 
may ‘be a transfer of energy by capacity coupling. This 
will not be of importance, as 
the primary and balancing 
windings are wound of fine 
wire (No. 40 D.S.C.) and 
have only a few turns. 
Those who would care to 
modify the construction, 
however, with a view to 
making the capacity coup- 
ling no more than it is in a 
normal transformer, might 
put the primary and balanc- 

windings oyer the 


Ty 


+ - img 
Te LT filament end of the secon- 
P.N. P.T = 


+ dary, as sketched in Fig. 2. 

" With the particular number 
: ' of turns employed, -however, 
it is not strictly necessary to 
go to this trouble. 

The input transformer, 
which connects the grid of 
the first valve to the aerial, remains unchanged, and may 
be mounted in a horizontal position, while the intervalve 
transformer should be fixed in an upright position. In 
other words, the new intervalve transformer replaces the 


coil marked C, Fig. 1, coil B and its condenser C, being 
eliminated. W.J. 


“ Atlas’? Price Reductions. 


Interesting reductions in the price of 


A useful reference chart, giving fila- TRADE NOTES. 
ment voltage and current, magnification 
factor and podana o ae isi eer eee eet e eee tt ewer eee eee e et tetra teen BECO OES O Sere eens sees tase enees 
of the principal makes, has just been 
issued by Burndept Wireless Ltd., Aldine New Address, 


House, Bedford Street, Strand, London, 
W.C. 
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Accumulators in the Arctic. 


Fresh evidence of the reliability of the 
modern accumulator battery under strenu- 
ous conditions is provided by the fact 
that the airship “ Norge ” derived current 
for wireless and other purposes from 
“ Exide ” batteries during her eventful 
trip over the North Pole. 

The Byrd and Wilkins expedition also 
used “ Exide ” batteries. 


The new address of Messrs. Wright 
and Weaire, Ltd., manufacturers of 
“ Wearite” wireless components, is 740, 
High Road, Tottenham. 


e000 


C.A.V, in Manchester. 


Messrs. C. A. Vandervell and Co., Ltd., 
Warple Way, Acton, announce that their 
Manchester branch at 35, Bridge Street, 
has now been transferred to that of Joseph 
Lucas Ltd., 277, Deansgate, Manchester, 
where ample stocks are available of all 
radio apparatus, including accumulators. 


the well-known “ Atlas" concert coils, 
fixed condensers, etc., are apparent in 
the literature we have received from the 
manufacturers, Messrs. H. Clarke and 
Co. (M/c), Ltd., Atlas Works, Old 
Trafford. 

Folders No. 17 and 18, which we have 
also received, describe the “ Atlas” high 
tension battery eliminators, both for A.C. 
and D.C. 


0000 


Darimont Battery Offer. 


~ Many readers will be interested in the 
special offer made in our advertisement 
pages this week by Messrs. Darimont 
Electric Batteries, Limited. During the 
next five weeks readers can obtain three 
1a 10 cells, value 28s., for £1 carriage 
paid. 
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HIDDEN ADVERTISEMENTS COMPETITION. 


; The following are the correct solutions of THE WIRELESS WORLD Hidden Advertisements Competition, June 9th, 1926. 
> Clue No. Name of Advertiser. Page. The following are the Prizewinners :— 

: l. Rectalloy, Ltd. ii. Edw. E. Trotman, London, W.C.2 ..  ..  .. £5 

: 2. Heath & Co. 8 G. F. Hilton, Newton Heath, Manchester .. . £2 

i 3 A. C. Cossor, Ltd. 6 W. Dierickx, Malines, Belgium se as .. £i 

E. A. H. Hunt, Ltd. 8 Ten Shillings each to the following :— 

: 5 Igranic Electric Co., Ltd. n J. H. Cropper, Widnes, Lancs. — White, Bourne- 
: 6 The London Electric Wire Co. u: mouth. G. H. Mackerell, Lower Edmonton, N.g. 

3 and Smiths, Ltd. 


Mrs. F. Morley, Keyham, Devonport. 
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- . THE PENTATRON. 


A New Fiveselectrode Receiving Valve. 


By DR. H. KRONCKE. 


N the occasion of a lecture before the Heinrich 
Hertz Gesellschaft, Berlin, Dr. Leithauser recently 
demonstrated a receiver fitted with a new type of 

valve called the ‘‘ Pentatron.’? Outwardly, the valve is 
indistinguishable from an ordinary receiving valve, with 
the sole exception that its cap is provided with six contact 
pins. An important feature of the new valve lieg in its 
smallness, and it requires, therefore, but little space. 
The ‘‘ Pentatron ’’ really consists of two three-elec- 
trode valves with a common filament, and the construction 
of the electrodes is shown diagrammatically in Fig. 1. 
Two long filaments are connected in parallel, so that they 
‘can both be made to glow with a heating potential of 1.6 
to 1.8 volts and a total current of 0.3 ampere. Around 
each filament a very closely wound grid is fitted, and 
around this, in turn, is the anode. The two grids and the 
two anodes are connected separately to pins in the base, 
the two remaining pins serving to supply the filament. 


Fig. 1.—(a) Arrangement of electrodes in the Pentatron, 
(b) symbol used ia circuit diagrams. 


By the joint construction of two such valve systems in 
a single bulb, several important advantages are secured. 
First of all, each valve system can be used as a separate 
unit, as shown in Fig. 2, for example, ta combine in one 
valve a receiver with a reacting valve detector and one 
stage of low-frequency amplification. The receiver, which 
was demonstrated by Professor Leithauser, was, in fact, 
constructed on this plan. In this case, therefore, the valve 
acts as a substitute for two valves of the type used 
hitherto, with a simplification of operation and a conse- 
quent saving of space. It 1s, of course, understood that 
a suitable potential can be applied to each grid sepa- 
rately, and that each anode can be given the appropriate 
anode tension. 

It is likewise possible to use the Pentatron for ‘‘ push- 
pull ”’ circuits. Such a circuit is represented diagram- 
matically in Fig. 3. Here also we obtain the advantage 
that the construction of the circuit and its operation are 
considerably simplified, and, the two valve systems being 
accommodated in one and the same bulb, the characteristics 
of the two valves can be made as near alike as possible. 

A third possible way of using this valve is to connect 
the two grids and the two anodes direct. Jn this case, the 
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characteristics supplement each other, #.e., double emis 
sion is obtained, and, what is of special importance, th 
steepness of the characteristic is twice as great. Th 
average steepness of a single system is already relativel 


_ Fig. 2.—The Pentatron connected as a reacting valve detecter 
with one stage of L.F. amplification. 


high, namely, 0.6 to 0.8 milliampere per one voit. By 
joining the two systems in parallel, and by using sci: 
what more suitable dimensions, valves can be secured wti 
a steepness of 1.6 to 2 milliamperes per volt, with a 
voltage-amplification factor of about 6.5 to 8.5, cene 
sponding to an internal resistance of only about 4.cc< 
ohms. The emission of each individual system amount: 
to 6 to 8 milliamperes, with zero grid potential, ard 
with an anode potential of go volts. With a valve wit} 
electrodes connected in parallel, this current is increase 
somewhat, and amounts, in the same circumstances, to 
between 14 and 18 milliamperes. The valve is, the 

fore, very suitable for working even large loud-speakers, 


t = 
a = cs 
zZ = 
+ 
LT 
3 i = 


Fig. 3.—A symmetrical “ push-pull" amplifying cdrceit & 
possible with the Pentatron valve. 


using for the purpose a single accumulator cell as beatmg 
battery and an anode battery of 90 volts. l 

It will be understood that these new valves are -: 
the greatest interest to experimenters, being at the same 
time suitable for general broadcast reception. 
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Condensers—Fixed and Variable. 


[NDER the heading ‘‘ Buyers’ Guide ’’? we have 
\{ J previously published a list of complete sets on 
J ” the market, and more recently have extended the 
$ rinciple to dealing with component parts. In our issue 
o f May 26th last we included a ‘“‘ Buyers’ Guide ” list 
of components used in the construction of low- frequency 
am plifying units, and articles were included in that issue 


construction of variable condensers form a feature of 
the issue. 

The many expressions of appreciation of this special 
section which we have had from our readers convince us 
of the utility of these lists as a ready reference to 
apparatus for use in the construction of sets and for the 
comparison of prices, types, and so forth. 


eave to the same subject. In the present issue we- 
A in our ‘‘ Buyers’ Guide ’’ section with condensers 
os) aoth | fixed and variable, which are listed under manu- 


Whilst we cannot claim that these lists are entirely 
comprehensive, yet every endeavour has been made to 
render them as complete as possible. We should be 


type, capacity, and price, whilst articles glad to have brought to our notice any possible omissions 
usi ing ' especially to the design and the mechanical from ung list. 
ý FIXED CONDENSERS. 
Manufacturer. Name or Type. Capacity. Price. Remarks. 
E . Microfarads. £..-a,, a 
, Ltd., 72/86, Oxford Street, RBGHOU: «crs sarees 0.0001 0 By za Mica. 
don, Pals se raaa o 0.00025, 2,2 = 
a ia 5 w AS Ge es 0.001 0 3 6 i 
S a Se ee ne 0.002 O a. s 
) . ae + 3 si a Aurea 0.003 0 -2 an ~ 
E eo Fa ea adele ten ; 0.006 0 3 6 am 
<i glac adda Radio Co., Ltd., 48, Sadler | Adda 13 |111.. 0.0003 0 2 0 | Mica. 
_. Gate, Derby. BE, ET EEN 0.001 0-3 9 s ; 
7 wie er, Herbert, & Co., 1a, Railey | Dorwood Precision . ~- a a.. Mica. With or hal grid leak clips. 
_ Mews, Leverton Street, London, as si 5 Up to 0.006 0 3 90 A 5 s 
A eis Š . | From 0.006-0.02 0 4 6 
y Bri! is L.M. Ericsson Manufacturing | Ericsson .......... | 0.002 U E Mounted in ebonite with mica dielectric ; 
; ae 67/73, Kingsway.London, provision for mounting screws. 
"H. & Co. (Manchester), Ltd., | Atlan ............. 0.0001—0.0005 i Te Mica. 
" s Works, Eastnor Street, Old i oea aariaa 0.001 —0.002 0 1 9 ü 
Trs afford, Manchester. os, Caan 0.0025—0.004 0 2 O 
` ms aa iš = eee Pe te eee 0.005 —0.007 o 23 s 
Spado a & i 0.01 O -F6 m 
) Dnb Jitie Condenser Co. (1925), Ltd., | No. 600 .......... 0.0001-—0.0009 0 2 6 Mica. With or without grid leak clips. 
= Ducon Works, Victoria Road, BYRON Ts ten oe ong ste acts 0.001 —0.006 0 3 0 rA fh ee A 
ay. icton, London, W.3. Nov SOURS o.oo ndnce 0.0001—0.0009 oo. 8 For vertical mounting. 
. . Jas- A. “Sereda On xo 0.001 -0.006 0 3 0 8 Pr 
45, 3 NO BID Sadatiassi 0.0001—0.0009 0 3 =O With detachable grid leak clips. 
s y» è - é bee © Beni dt Sea ters 0.001 —0.009 a. os .8 m Pr 
rd 3 i es. l aaao 0.01 0 4 0 > 
os ss ‘ S Sie: > A ESk 0.011 —0.015 0 A; G ws re 
- sš : >) E 0.0001—0.0009 o- 3 0 For vertical mounting. 
T 5 T jai  “- T 0.001 —0.009 0 3 6 3 4 
A s Fe w E IKS aaa 0.01 0 4 0 an 
>. ». ». we ‘JE na, OS 2 O a 0.011 —0.015 0 4 6 one o> 
fn - fi is sa NAOSTE 246c%004% 0.0001-0.01 0 7 6 For vertical mounting in metal cases. 
” 9° i B ; Dubilier- -Mansbridge 0.01-0.1 0 2 6 
” * » oa) .. ‘* 0.2 0 2 8 
~i E zs 5a ri, im ss 0.25 and 0.3 Oo 3 9 
> “a a 2 sð i 0.4 0 3 3 
>” s. . ». t: . 0.5 0 3 6 
ies ig és i ‘ Pe 1.0 0 4 0 
RA “4 2.0 0 5 0 
Falk, Stadelmann & Co., Ltd., 83/93, | Efesca, W.90082 ... 0.001 oe ae Mica. 
Pe Farringdon Road, London, E.C.1. »  W.90080... 0.002 01 9 56 
E = + ss » W.90415 0.005 0 2 0 A 
‘ a P> e. .. » » . T W.90252 ee 0.006 0 3 0 pe 
a De a ay sé ot ee AS eee 0.0001-0.0005 a ae ss 
~ f a D os w W.90147. 0.05 -2 2/4 to 4/8 ‘ 
a 
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FIXED CONDENSERS .—Continued. 


Manufacturer. Name or Type Capacity. Price. Remarks. 
Microfarads. £ 8. d. 
Finston Manufacturing Co.. Ltd., | Finston .......... 0.0001-0.001 0 1 0 
45, Horseferry Road, West est minster, be ieni Ewe 0.002 —0.006 0 1 9 
London, &.W.1. ' 
oeno. Electrio i Magnet Gecophone ........ 0.0001—0.006 0 2 6 
Panga ow 2. Bein, ie tava ae as 0.0002 01 3 Tubular. 
Houshe ch, J. E, Eta. Edison Bell Works, Edison Bell i.l...) 0.00010. h01 01 0 
Glengall Road, London, S.E.15. spe os oie ee 0.0015-0.006 01 6 
z i " s an Seale ey 0.0001-—0.001 0 1 3 With grid leak clip. 
$ vs ei a eve... tee i 0.001 5—0 006 0 1 9 ‘i í 
os s v 5$ Hermetic ......... 0.0001-—0.001 01 0 Moulded case. 
ry) oe oo 6 9 —r (——“‘<COH hh OO OO 0.002 -0.006 0 1 6 os 99 
cy) ° ee es Py ee ee 0.01 0 3 C) ee 
s. fe s> ` Edison Bell ....... 0.0001—0.061 01 0 Upright. 
oe a] s. cy > #& & ° °&»&3& ee evens 0.0015—0.006 0 1 é 99 
Sa $e es A E S 0.0001-0.001 01 8 p With grid leak alip. 
ry) oe 9 ry) 99) ——s—<‘“ OH HHH o o’ .0015—0. 0 1 9 9 ae oP 
Hydleman, L. J., & Ġo., 12, Chapel | Baltic ............ 0.000028 03 0 Air dielectric. Toterohansseue: Horsen, 1+. 
Street, London, ¥.C.8. Be ese cet oe 0.000055 03 0 a Š 
5 ~ ae si e eea oiie en 0.00011 0 3 9 js i í A 
a a P so. ale T E ais 0.00022 0 3 9 ; oP 
S - i és a Bie Sakae R 0.000055 02 0 Mica dielectric. Interchangeable. fiia 
es ny a is ge aN ade es tans 0.00011 0 2 0 1/-. 
si a s PP A Aua etna ae 0.00022 0 2 0 P j b š S 
cy) oe oe oe CY  ss.ssoaoasaoe’oo‘ao‘l 0.00033 0 2 Q oe kid 98 pe Ld 
»? =) Pay) 0 i  esssesosotao’ 0.00055 0 2 0 2 99 99 bad ” 
o9 Cy es oe 29 **2Feeeveerrae 0.001 1 0 2 9 oe LEJ ve ee ~~ 
pe ee ee ry} b» ire ere ee eee Tones ? z ~ oe 9p 99 ee re 
» 5 + >$ rr eee ee ee 0.00055 0 2 s) Transmitting ‘condensers. Mica dieleetric. 
Ee See eee aw 0.0011 0 3 3 For voltages up to 1,500. 
{sranic "Electric Co., Ltà, ae Queen Tgranic Freshman.. 0. ae 0.003 and 0 2 0 
Victoria Streot, London. E.C ni 0001-0.0005 ; 
a si iis 95003-0 006 0 2 6 
India Rubber, ( Gutta Percha & 'Tele- Silvertown ........ 0.0001—0.001 0 2 0 Mica 
graph Works Co., Ltd., (The ao. * ae he 0.002 —0.005 0 2 6 s 
vertown Company); Silvertown, De. aeaea 0.01 063 6 oe 
London, E.16 
Liesen, Ltd., Lissenium Works, Friars | Lissen ............ 0. om 006 1⁄3 to 2/- Mica 
Lane, Richmond, Surrey Sas e N EEEN Up to 2 Up to 4/8 Paper type. | 
McMichael, L., Ltd., Worham Road, | M.H.............. 0.0001-0.0009 2 6 Mica, with clips mounted on ebonite base 
Slough, Bucks. do. E ay eases ok 0.001 —0.01 0 3 0 with terminals, 1/- extra. 
Cy è = | ee Ye e’sseso’so 0.015 —0.02 0 4 0 99 9 os s9 
Marconiphone "Co., Ltd., 210/212, Marconiphone Pastors 0.0001, 0.0002. © 1 3 Mica. Tubular. 
Tottenham Court Road, London, 0.0003 and 0.0005 5 
ee San |. Sen ahats 0.001 0 1 9 » os 
oe 9 oe os Sterling eid Ce Ss 0.001 0 2 R È 
o@ 9 oe oo oy ee ® © ewe wee wee 0.002 0 2 10 oe 
i RE ae Ks A ahs ass 0.003 0 3 0 os 
oe x) 99 (29 s = assos eosso’ 0. 0006 0 2 10 x) 
a Š J s$ o PT cae 0.00005 and 0 2 4 js 
7 0.0001-0.0005 
Metro-Vick Supplices, Ltd., Trafford | Cosmos Permacon.. 0.0001, 0.0002 0 1 6 Mica, copper foil plates. 
Park, Manchester. and 0.0005 
s ss 7 “ se a n: 0.0003 0 1 8 with grid leak clips 
7 4 z j : 2a 0.001 0 1 3 | Mica dielectric, copper foil plates. 
9 ee ae 7¢ cs) ? ee 0.002 0 1 10 ee oo oe 
a ae se Se N Ds 0.005 0 2 8 se T sè 
jj ne Sy a Sy ae rae 0.01 0 3 9 * o æ 
Millet, J., 22, Farringdon Avenne, | Alembic .......... 0.001 0.006 0 1 6 On porcelain base. 
London, E.C.4. 9$ ee © ee ee wee 0.0001—0.0006 0 1 3 »9 LAJ 
is is si iè sar dete a 2 0 311 Mansbridge type. 
9 >? 9 e* («© @ © © © @ © @ w& © 1 0 2 4 ee oo 
53 ae sy ey . wp ambled inns 0.5 0 2 1 Ss "os 
ope v9 ee oe Or ee Oe ee 0.25 0 1 11 (79 »» 
es ay e x) Cy er ry 0,1 0 1 2 ‘e 9 
sy n EAR ss Se, | Wie estan aea 0.01 0.05 01 1 , »» 
Needham, C. E., & Bro., Ltd., No. 3 | Solent ............ 0.0001—0.0005 0 1 0 Mica. 
Warehouse, Milk Street, Sheffield. [| 3 ,,0 ......-..eeee 0.001 —0.003 01 3 ’ 
Ormond = Engineering Co. .. Ltd., | Ormond .......... 0.000025 01 6 Air diclectric. 
a Pentonville Road, London, We oud a ne E 0.000035 0 1 6 » » 
N.1 ce. ENNA 0.00005 0 1 6 ee , 
E E E S 0.0001—0.0003 0 2 0 : »» 
Paragon Rubber Manufacturing Co., | Paragon .......... 0.0001—0.001 02 6 Mica. 
ktdu 80; Gray’s Inn Road, London, ‘el. ETE 0.002 -0.01 0 3 0 ” 
Penton Engineering Co., 15, Cromer Penton .......... 0.0002-0.0009 01 0 Mica. 
Sd X Gray’s Inn Road, London, eee eek ar R ? 2 à s ` 
Peto Scott Co., Ltd., 77, City Road, Peto Scott ........ 0.0001-0.0005 0 1 8 Mica dielectric. Moulded ebonite cases. 
London, E.C.1. See edo 0 601 —0.006 01 86 gpedal 
m A a yr re ve ern 0.0001-0.0009 0 2 6 Plug-in t as above, fitted in 
A 5 : : Se eects 0.001 —0.004 0 3 0 moulded cases plugs and seckets 
Sockets, 2d. per hho 
Radio Experimental Co., Ltd., Carver — 0.0001-0.002 0 1 9 
Street. Works, Sheffield. . 
Radio Instruments, Ltd., 12, Hyde | R.I. No. 16........ 0.0002 0 2 0 Moulded cases. 
Street, London, W.C.1. » No. 16a....... 0.0005 0 2 0 s rT) 
sa ms 5 š » No. 17........ 0.0011 0 2 6 Metal cases. 
99 oe a9 99 90 No. 18 e@oeeenavese i 0.002 0 2 6 39 9s 
os 9 eo 9. on No. 19 een S 0.05 0 3 9 oD 9? 
$9 cy) x) (K) s9 No. 20 teses’ ’ 0.25 0 3 0 oe a» 
rx) (X) ix) 29 í »9 No. 21 eoerrteeenee 0.5 0 3 4 9? s9 
op 9 os 9 99 No. 22 e.o soou a 1.0 0 3 10 99 9. 
Yr) ry) 39 29 No. 23 see ee eee 2. 0 0 4 8 7) r 99 
Ripaults, Ltd., Kine’ 8s Road, St. Ripaults glee naan 0.0001-0.002 01 6 Mica. 
ancras, London, NW Ae naana Dl! 40 open aaa as 0.003 -0:006 0 2 0 > 
Saxon Radio Co., Henry Street Works, Saxon III] 0.0002-0.01 1/6 to 3/- | Mica. 


South Shore, Blackpool, Lancs. aÁ 
re? 16 
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7 Manufacturer. Name or Type. Capacity. Price. Remarks. 
Microfarads. £ f.d. 
Stevens, A. & Co. (1914), Ltd., | A.JI.S. 2.2... ce wees 0.0001-0.0005 0 1 9 Mica dielectric, moulded container, one-hole 
Walsall Strest, Wolverhampten. a car Oe Serhan 0.001, 70:006 02 0 fixing. 
and 0. 5 
Telegraph Condenser Co., Ltd., Wales | T.C.C. No. 22 ..... 4 019 4 Standard Mansbrid types. D.C. test 
Farm Road, North Acton, London, ” Noa. 23 ..... 3 0 10 0 voltages: Nos. 22 and 23, 1,500 volts; 
W.3. » No.24 ..... 2 0 4 B8 Nos. 24-31, 300 volts. , 
z si Z a Se No. 28 a’. 1 0 310 a P s s ` 
ge es pe oF se No. 26 eee ee 0.5 0) 3 4 ee oe ee . (ry 
a an 5s a No. 26 ..... 0.4 0 3 2 as Re ss a 
' oe ix) ve +, os No 26 s... o 0.3 0 3 0 ep os ee oe (J 
k 99 oF , % ee No 27 e... 0.25 0 3 0 9 . ee ee oe 
oe pe e . 9° No 28 . 0.2 0 2 8 . ee ee os + 
ve iA) oe » oe No 28 eesee 0.1 0 2 6 oe e es os DP 
Ae ve xd ve ° oe No 30 eevee 0. 09 -0.01 0 2 4 . ° ee ee oo 
-E ; i. s No 3l... 0.009 -0.005 0 2 0 53 be W i , 
H 5 2 P : fee ONO AS 26 e555 0.004 —0.001 0 2 4 | Standard mica. 
LA oe ve 99 “T 8 No | rere 0.0009—0.0001 0 g 4 re ae 
j s j $ Pr Type S.P. ........ 0.0009—0.0001 0 2 10 Series parallel. Mica. Enables grid leak to 
be used in parallel with condenser or direct 
~ to low tension when removed from clips. 
* Types are also made for the following 
voltages, viz.: 300v. D.C., 600 v. D.C. 
, Condensers for maximum working voltage 
of 1,500 and 2,500 peak value. 
Wainwright Manufacturing Co.. Ltd, | W. & M. .......... 0. 0001-0. 002 0 1 3 Mica. Ebonite hase. 
531, Forest Road, Walthamstow, et eee ees 0.003 —0. ae 0 1 6 2. ua 
London, E.17. be. E T ea ace 0.01 0.015 0 2 0 
Ward & Goldstone, Ltd., Frederick | Goltone .......... 0.0001-0. 0009 0 1 6 Mica, dielectric. ‘For vertical and horizontal 
y Road (Pendleton), Manchester. mounting. With grid leak clips. 
m sè i <6 Be 3 Re Beh tee 0.001 —0.006 0 1 9 Do, but. without grid leak clips. 
ie ae “e- We E E 0.007 —0.009 0 2 0 ne we ss 
op - ge x) ee = wer wore oe 01 0 $ 6 ee 
os as » oe Oe osvu’ss o .015 0 3 0 te pe v 
Watmel Wireless Co., Ltd., 332a, | Watmel .......... 0.00005—0.0005 0 2 0 Mica. Standard grid condensers. 
Goswell Road. London, E.C.1. de | het eee y 0.001 —0.002 0 2 4} Mica. Standard fixed condensers. 
a vi s s Ss ice. 8 <p eine at in ta 0.0025—0.006 0 2 With fixed grid leak, 6d. extra. 
L- Vokes, C. G., & Co., 38, Conduit | Micamold ......... All capacities 1/9 to 3/— | Mica. : 
Street. London, W.1. 
| 
a 
: VARIABLE CONDENSERS. 
5 Manufacturer. Name or Type. Capacity. Price. Remarks. 
= Microfarads. £ os. d. 
® Anodon, Ltd., 72/86, Oxford Street, | Anodon .......... .000: 016 6 Straight line reauenicy, Bakelite insulation. 
`. London, W. 1. ʻi re 0.0005 017 9 es - 
va ss x z se aee ade 0.0003 -0 15 6 Straight line ‘capacity. Bakelite insulation, 
i s is See nto EET E ane rae a 0.0005 016 0 igtail contin adjustable bearings. 
g ‘Autoveyers, ` Ltd., i Victoria | Devicon Bridge Con- 0.0005 1 5 0 powers aw, panci mounting, one-hole fixing. 
> Street, London g .W.1 denser. 0.0003 1 5 0 be ‘7 ” 
h Spiral Vernier ..... 0.00035 0 4 0 
fe Ernest est J., "157, Dunstable Road, | Baty 2322 4624 2d0. 28 0.00088 07 6 Two-plate, 3in. diameter. 
e ee 
& Fitch, Ltd., as Aylesbury | Success ........... — 03 6 Neutrodyne. 
ga London, E. Č.1 E E 0.0005 1 7 4 Geared reduction 4—1. copper vanes, without 
Gr Me aeduun care nes 0.0003 1 5 0 knob and dial. 
Benoit, M., 17, Ashchurch Park Villas, Hamm............ 0.001_ 0 8 9 Standard type, with “ staggering vanes ” 
- London, W W112. Senn arate ener eae 0.0005 0 8: 0 miving a low minimum Sapa cli y. Without 
vernier. 
a és s T EE E 0.001 0 11 9 Friction reducing gear with a oe of 44- 
s wat kh E cere: e 0.0005 011 0 If mounted on an ebonite panel, 2/- 6 
Blackadda Radio Co., Ltd., 48, Sadler | Adda 10 .......... 0.0001 0 10 6 Ball-bearing movement, with vernier attach- 
Gate, Derby. s n E Sane ee ata i ` ment. Ebonite end plates. 
; British h L.M. Ericsson Manufacturing Ericsson No. 1010 0.0005 010 6 Movahie plates connected to terminal by 
eae 67/73, Kingsway, London, 5è No. 1011 0.001 012 6 means of a spiral phosphor bronze strip. 
s No 1060 0.0003 011 0 Vernier type. 
"I re 3 s No. 1061. 0.0005 0 13 6 s b 
n RA š 1062. 0.001 0 15 6 
British” kadio Corporation, Ltda C BRCO: 28s oreesss — 0 5 0 Neutralised epee design to operate with the 
Weybridge, Surrey. B.R.C. hig nerne combination trans- 
former, semi-adjustable. 
Bulgin, A. F., & Co., 9/11, Cursitor | Decko ............ — 0 3 0 Neutralising condenser, with fibre adjusting 
_ Street, London, E.C.4. rod. 
r sa is ae Cyldon ........... 0.0002 015 6 Straight linc wavelength, ball-bearing phos- 
3 es PA M eA e GO A tee 0.00025 0 16 0 phor bronze pigtail connection with 4in. 
ry = ja = i i. .meaeweinetes 0.0003 016 6 dial. 
Y ia " w a Ee re ee 0.0005 017 6 si í Sge u s 
a ý . ‘3 on pe Meee 0.001 1 1 0 4 
Burndept Wireless, Ltd., Aldine | I. Standard. All metal, completely ‘enclosed. 
House, Bedford Street, London, Mode! &.V.: Fitted with super-vernier dial and knob. 
W.C.2. -No. 917 ...... 0.00027 1 7 6 Corrected ee law. 
i i s3 : No. 918 ...... 0.0005 112 6 - 
Pe oe ‘ No. 919 ...... 0.0005 1 7 6 Normal type. 
i s ` . No. 920 ...... 0.001 1 15 0 ò E 
Model N. Fitted with black Bakclite dial and knob. 
ae j: ve s No. 921 ps 0.00027 1 2 6 Corrected square law. 
na = s: ; No. 922 ...... 0.0005 1 7 6 x os 
s . ae “ No. 923 ...... 0.0005 1 2 6 Normai type. 
“ i a š No. 924i ...... 0.001 1 10 0 
II. Anode. Mounted on ebonite. 
Model S. Fitted with super-vernier dial and knob. 
sé oe i es No. 925 ...... ' 0.0002 1 2 6 Anode type. 
LAJ bad 9” 9s No. 928 seoeeen 0.0002 (each half)’ 1 7 6 Dual anode. 
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Manufacturer. Remarks. 


d. i 
Burndept Wireless, Ltd.—conid. 6 Operated by long handle for mounting on 
own pane 
Burne-Jones & Co., Ltd., 296, Borough | 3 6 Neutrodyne. Pancl mounting. 
iigh Street, London, 5. E.1. 0 ee Base mo 
Clarke, H., & Co. (M/e), Ltd., Atlas 0 Square law. 
Works, Old Trafford, Manchester. 6 E 
Lad kJ o9¢ 99 (t) oe ee 
99 9¢ ge as 0 96 99 
° ae ° 0 op ee 
2 o> ee 0 ep oe 
v9 Í 91 oe x) 6 ee 0 
ve 9 99 3 gy es 
94 es Re v 6 hd 99 
9 e q 3¢ 0 ° eg 
ae `, oe ae t .. 
LAJ se ye +9 ee e. ` ‘aie 
Coltins & John, Ltd., 9/10, Tenby 6 | With spring washer or with leaf spring. Wik 
Street, Par ialngian; : ‘ er, 2/-e 
eo ee = — gf ge  « * © @ © © #@ @ we 9 0 + è 
Currys, Itd 24/28, Goswell ‘Road, | Air Dielectric |... 9 0 All-metal type, square law. With versie, 
London, ECL 0 I a 8 0 1'6 extra. 
99 oe 29 se  — e a a  9@ = = .@ @ @ a : ee 9 9 9 
` a ie a (ee ce eae 9 0 Square law, with jin. ebanite plate. Wit 
4 es is ae dese. se  <weewe 8 0 vernier, 1/6 extra. 
ge 44 oF 9 pi E o Beer A 8 9° + 99 o a ve “ 
ee ° rr s3) È p»  ° Sn 2 er ar a | ee Eid pA] oe ve 
$4 és "EE a) 2 ee er 9 0 Low-losa pattern, square law. With vernks, 
>i 5 X a A o a eee a > 9 1/6 extra. 
»» 9 39 99 ee m= è = <(“‘zR HH 90 eo ge .9 Lad 
Dubilier Condenser Co. (1925), Ltd., | Vanicon .......... 17 6 With vernier for panel mounting. 
Ducon Works, Victoria Road, North | ,, .......... 2 6 i s * . 
Acton, London, W.3. e ESN ee ee 7 6 s > >, » 
, s s Gene te a ett j. i i Square law with vernier for panel mounting. 
2° 7 Lx) ee oo = | ge `> lm tt tt q 6 ve 7 ” ” 
P s e a 5 6 With balancing vernier for panel mounts. 
9 39 oe ae D @eereevens 10 0 Series-paraHel, for . 
Dyson, J., 5/7, Godwin Street, | Microtune ........ 8 6 Slow motion, equare law. With vernier kneb 
Bradford. peice ee Stirs 5 6 and POAT: 
99 ae ee oO — Fo g@e ee @ @ @ e@ wae 3 6 LEJ ee 
s9 39 se ve oe |. een ee ceoe 2 6 
Edison Swan Electric Co., Ltd., A. T a eee ee 15 0 Square law pattern, ebonite end plates 
_ Ponders End, Middlesex, = j§| ,, ..cseeuees 11 > os » ve 5 
(X) 99 ge oe "e = ô .sssassosoose 9 
o>, on =) or gg wt te ee ewe 0 0 As’ ‘above,’ “bat fitted with 3-plate vert i 
s a š On aa A a : 16 0 controlled by small knob abo dove maia de 
oe eo ee on +: re ee ee ooon‘ oH’ e l4 6 ge 
5 “a ʻi s E A aa : 18 0 Double value condenser. Can be nsed shee 
a f as 0.0003, 0.0005 or 0. pee Small svità 
controlled by knob main dial 
Low-loss type with alumine end pue 
Falk, Stadelmann & Co., Ltd., 83/93, | Efesca ........... i For panel mounting. Aluminium vases andj 
Farringdon Road. London, E.C.1. ebonite top and bottom plates, one-bais 
fixing with ebonite knob band dial. 
.9 ” or PT (nny ee fra ora eee 0 12 6 With vernier, 3f- extra. 
oe cx) oe ve § =) j§@ @ @ we wo eaves 0 8 6 es +9 3/- os E 
` ik) * oe FF ep $$ wee ee ew aveeense 0 7 0 ., ae 1/6 99 
9 oe cx) » = | ge j§-@eeeavvenaeesve o i H Ne ihi ae 1/6 3e 
>s 9 e V = Í% | @ @ © @ @e@ @e@eee @ a o ve er. 
i = : we Cy ars, + ce Secerentad eas 014 0 | Square law, aluminium vanes and ebanite tep 
ee a ~ 'h, We pecidewo auteurs 010 6 and bottom plates for panel 
s ss a "O S ane ea ea er ee 0 9 0 one hole fixing, with knob and dial. 
, . oe se = F pe we tw mt 0 9 0 er, 3/- extra. 
: ye s5 7 Mee ocd, O) cise. Weedeater ane 015 0 Series rallel condenser. 
Formo Co. (Arthur Preen & Co., Ltd.), Formo Straight Line : i 012 6 Bakelite dielectric, cone so a dial 
Crown Works, Cricklewood. Lane, Frequency Con- 0.0003 012 6 oe , os 
London, Ws 2. denser. 
eS s z Formo Square Law. p: rene e n $ Lorival TE less dial. 
Gambrell Bros., Ltd., 76, Victoria | Gambrell Neutro- 0.000038 0 5 6 Neutrodyne. Ebonite ‘dielectric. Can be 
Street, London, £. W.1. vernia Condenser. used asg vernier condenser., One-hole fixis- 
Completely enclosed. 
General Electric Co., Ltd. arnet Se gies 1 0 0 Slow motion. No vernier. 
Honse, Kingsway, London, me C.2 e... ecesoo oè H A : ge Cx) ee 
oe -s oe E a ae | 1 4 0 e. e 
~- La] oe ee | 1 7 6 ad oe 9s 
oe Lx) 8 lt te ew . 1 12 6 9 “>. ee 
- 5 i Gecophone, B.C.833 0.0002 0 7 6 
: is ; š ‘6 R.C.835 0.0003 0. 8s 0 
117 6 Panel nounting. 
-C.8- 2 5 90 In polished boti peck! 
General Radio Co., an 235, Regent RCG63) ecw veces 010 0 Square law. fal type. Minimum ¢ 
Street, London W.l . 0.00001. T) 
Gent &' Co., Ltd., Faraday Works, | Tangent .......... 0 9 4 | Aluminium end plates. With versie. 
esters e D E E a dead ioc oe aS 09 0 extra. 
93 eo oe ee fF =% #j|.§ ew ewmevneaeen 0 R 4 90 oD EAJ ve 9? 
ge oF ., .». = E ẹp_ eesse tw y i n 99 oe 9 7 ba 
5 s ZA T E EE ? 9 $ Ebonite end plates. With vernier, 16 este 
oe oe op » E gp $j§seeecececevvae 9 vo LKJ os hå ” 
r» es .. T E ee E T 0 8 $ 9 99 ” r. 7 
20 x) ck) eo =Š =”) lt tt wt rte 0 8 & Lf it) 2 Lad ” 
Š vs ws s E eee E E ee 07 0 see e . = 
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Manufacturer. 


3 
* Gent & Co., Ltd.—(conéd.) 


4 ge oe +. 
f Gladwell & Kell, Ltd., 258, Gray’s 
Inn mond. London, w C.1. 
‘Hough. J.E Edison Bell Works, 
Giengall ead: bendon, S.E. he 


Hydleman, L.’3., & Co., 12, Chapel 
Street, London, E.C.2. 


e ee ee 79 


"india Rubber, Gutta Percha & Telce- 
ph Works Co. Ltd. (The 


+ 
vertown Company), $ Silvertown, 
London, E.16. 
ee s . 
ye os 
hd 99 e 
pe ee 
oe 9 
oe 3 9 . se 
Ad oe ae 3 
ve os 83 
Jackson Bros., 8, Poland Strect, 
London, W.1. 
os ge 9 
ge a os hd 
eo 9 hd 
ge a 
9+ oe e 
> oe 
9 ge ev 
9 ee ve 
ee es 9 qa 
, . ., 
oe e oe 
+ oe (d 
of op ’ kd 
ern ee ve 
»? eo as 
ve e . 
pe e ee 
op ve 
on oe eo oe 
bd pe oe ye 


Name or Type. | 
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World 
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Capacity. 

, Microfarads. 
0.001 
0.00075 


eo fs Be ees ee 


ee e PF © eee ee 


oeoeseeveee ees 


0.00033 
0.0005 


0.000028 
0.000083 
0.00022 
0.00015 
0.0003 
0.0005 


0.0021 
Bice ee atest . 0.0003 (each half) 
ee a 0.0005 ( p 
0.0002 


©.. s.es op o o 0.000 1 


>. eoesoeoes esoo 


CE r r E E E E a eve 


see ee eee eo @ 


eos éeé veer eee 


eenrneere ee sens 


eoseeeeaevee 


oes ree eae 


ereeorvee 


aoeosee ene 


CERET TE E 


e. .a.asaso»os s’ 


ove ee ees 


eoreevnee 


asereeee 


eesoevev eee 


eeeeveee 


(EE E E EE SE e 


ese eeeceese 


ereveereoe 


0.00035 
0.0005 
0.00003 
0.00006 
0.0001 
0.0002 
0.00025 
0.0003 
m 0005 


0.001 
0. a (each half) 
0.0001 


0.0002 
0.00025 
0.0003 
0.0005 


0.001 
0.00025 (each half) 
0.00003 


0.00006 
0.0001 
0.0002 
0.00025 
0.0003 
0.0005 


0.001 
Peer (each half) 


Price. 
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Remarks. 


Low-loss. With vernier, 2/- extra. 


Plain. Without dial, 3/- less. 


Geared vernier. Without dial, 3/- less. 


> +. ge 99 9. 


The vernier typo can be fitted with Heath 
Radiant Micrometer Indicator at 6/6 extra. 
nauar law. 


7 ” With vernier. 


Variable, with vernier.” 


ee ao 


Fitted with a “ Baltic” D.1 straight line 
frequency knob and dial. 

For transmitting. 

Designed for inputs up to 150 watta, suitable 
up to 2,500 volts. Dial extra. 

Micro: type. Knob and dial extra. 


ee es 


Square law. Aluminium end platea. 4in. 
nob and at 


La) er 


Square law. Dual. 


Square law. Transmitting. 
Micro condenser. 

Vernier balancing condenser. 
Straight line frequency, one or three-hole 
tixing. i 

Vernier. 


Dual. 
Slow motion type. 


9. 


oe 


oo o> oe Dual. 
Enclosed, with verniometcr. 


Vernier. 
A is D 
Air diclectric. One-hole fixing. With vernier, 
4/- oxtra. 


Brass end plates, arge cbonito brushes, 
triangular vanes. With vernier, 4/6 extra. 


ge ae oe ee ve 
oe ee ee ee ee 
ve oe ee oP 

Lad A es op 


One-hole fixing. With vernier, 4/6 extra. 


se 99 oe ve ge 
oF La) ee oe oe 
ee oe ov ee »? 
° 9 oo oe 
` ® oe oe 


One-hole fixing. Standard or square law 


Tri ular fixed vanes. Pure cbonite 
end plates. 
Geared, 4/6 extra. = 
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Manufacturer. 


Jackson Bras.—‘fconid.) 


. 99 99 oP oD 


Lamplugh, S $ » Ltg., "King’s "Road, 
Tyseley, Birmingham. 
. # 
oe ve oy oe 


Lever, Eric J., 33, Clerkenwell Green, 
London, E.C.1. 

Lissen, Ltd., Lissepium Works, Rich- 
mond, Surrey. 


> oe 
Lyons, Claude, 76, Old Hall Street, 
Liverpool. 
af 9s 99 oe 
ys -+ on 93 
99 ee , e 
» oD ee oP 
LE] + of on 
¢ op we os 
op bad 9 bat 
99 99 te 98 
oe LAJ »9 kd 
9 y. op oe 
39 ‚T Led oe 
pe e 98 7e 
99 oF ee 9 
? ge e 9 
os ge tx) . 
29 ge ve 5 
9 oe . 99 
9? ge 39 peo 
s 39 9 oq 
Marconiphone Co., Ltd, 210/212, 
Tottenham Court Road, London, 
W.. 
9’? ys of 99 
se es eo 9 
» re LEJ » 
99 a9 s. kJ 
39 +. ae 9 
9 99 Lad 9 
, Ox . , 
a eo ' 99 
’ t, . ' 
3 . og , 
as PE oe 94 
McMichael, L., Ltd., Wexham Road, 
Slough, Bucks. 


Metro-Vick Supplies, 


Ltd., Trafford 
Park, Manchester. : 


Naylor, J. H.,  Ltd., Central’ "Brass 
Works, W igan. 


Needham, C. E., & Bro., Ltd., No. 3 
Warehouse, Milk Street, Sheffield. 


Neophone Radio Co., 10, Little 
St. Andrew Street, London, W.C.2. 
s. ?9 ~ cy ) 
$ y a a 
Ormond Engineering” Co., ” Ltd., 


K Pentonville Road, London, 


oD be °°? 99 
v9 9 99 99 
A ne ne 


Name ov Type. 


9 


ae 


Sterling 


of 


J.B. Plain Type. 


°F ee 


-Lamplugh «....... 
is al 
N n 
Trix a.oa. 
Lissem ...........-. 
Qi eo eeunceus 


oseevevt eo Bones ee 
eesove eee, eweoete 
oe eeoewreaeeerves 
e@eseseereoervneoeere 
esos eveersees eae 
ee ewe seo eum eave 
soeonrmeweeasner ae 
os eeeneeo eer eee 
or ers ewoeevneese 
ee a sospens o 
eset eo oe e ee nse 
ee >” 


..s.se.s.peeas  ) 


esexveeereen ee 
eosowveevevere ee 
owe eraeevee 
eoeeeceoe eevee 
e@eeree ove re 
ane ere ee eae 
Cr ae ee s’ 
ove eee esos 
CEE r E E E E E E 
aoeortevevrve 
es.» ema oan eree 


oe es Peo Po ee ® 


eo @ eee eevee vee ese 


Ce 


see eo wo ee ee ee 


c.so totono o 


s osvosawoooo 


oso a te e@eeee 
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Seamark Connode . 


Ordinary Type.... 


Lad 


7 


99 0 hd 
= glans eases 
9 > j*e8e88 
Square law ....... 
oe pe . eo 
” 99 CC POH RH 
3 AEE dees 
es Wa. seen AS 
E D ee ee ee E 
Square Law, Low- 
loss. 
s. 9? > 
ye 19 39 
+ oe po 
3 $ 99 
Ormond ...... ina 
ap e a er re 
+9 S.L.FP. 
99 9? es 
99 99 e 8 


s> ee) 


0.0005 
0.6005 


0.0000009—9.0000077 
0.00 


0.0005 
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0.00025 
0.0005 
0.001 
0.00025 
0.0005 
0.001 
0.00025 
0.0000 
0.001 
0.00025 
0.0005 
0.001 


0.00025 (each unit) 
0.00025 (eaeh unit) 
0.000235 (caeh unit) 


0.0005 
0.00025 


0.0005 
0.00025 


0. 000005: 
0.00005 
0.00025 
0.009035 
0.0005 
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p yt 


Geared, 4/6 extra. 


Remarks. 


99 99 


Micrometer vernier condenser. 
Low-loss straight line type, with dial 


+ badi - Lad 


Straight line. Ebonite model, with dial 


9 29 2? Lid Ld 


Low-loss. Straight line, with dial. "Omt: 
fixing. 


With ae without vernier, low-locz or amiar 
Other capacities. proportionate peices. 
oe lcron eter. 
ca. 
Standard vernier for H.F. circuits. 
Geared vernier. 


Provided with counterweight. 


"With gear, 7/6 erm 


Mounted precision. 


Grounded rotor vernier. 
With gear, of extra. 


s 
Ld oP se 


9 or) 6 l = o> 
Straight line frequency. 


o» ” ry 
ge oF oer 
Dual. 
a? 


Laboratory. With gear, jor extra. 


’. a 
Micro condenser. 
Square law. 


os es 


Panel mounting type, with vernier. 


99 so a? 


Panel mounting type, Without veruier. 


LEd 9s op oe 


Geared square ‘law (ratio 6-1). 

Double square pil 

Triple 

Double balanced! 

Neutrodyne. One-hole fixing. 

Vernier. 

Square law, adjustable cone bearings. yess 

- connection, one-bole fixing, with xe: 2 
3in. dial. 


ee s op 


oe Slow mr io 


B a es a a 


Geared (2-1), in extra. 
4 1/9 a 
Fitted with vernier “adjustment with moe 
geared 125-1. 
Combined condenser and geared olta 
Pi or three holo fixing. 


p 
oe Pe kád 


» 29 s. ” 


99 or i 


S with knob and dial. With ret” 
extra. 


r - 
fad 


COUS extra. with knob and dial. Witb r= 


r 
ge oe ad J 


Vernier 
Complete with knob and dial. With Ye - 
1/6 extra. * 


90 99 


Vernier. 
Neuere 

get type. 2 
One or three hole fixing. Special nm 
design, with friction contro tor las 
alow motion (ratio 55-1), with ie 
ee, Se, SE SINE T and 4in. knob and dial. 
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VARIABLE CONDENSERS— Continued. 


Manufacturer. Name or Type. Capacity. | Price. Remarks. 
3 Microfarads. £9. d. 
rmon?’—conld Ormond &.L.W. ... 0.00025 0 6 6 Square law. With or without friction control 
’ , r T i š 0.0003 07 6 gearing. With knob and dial. One-hole 
; n 5 0.0005 gay 0 fixing. 
ee ee ye » . 0.001 0 9 0 ge ee oe . ee oe 
, ’ i k 4 ; 0.00025 013 6 Do. do. With friction control (slow motion 
? oe se oe ee ? 0.0003 0 14 6 ratio 55-1) 
os t. oe 0.0005 0 15 0 ve te A 
9” v ne ; Ormond .......... 0.00025 0 8 O With vernier attachment. Square law, with 
, T i ee ye.” eden hie S 0.0003 0 9 0 knob and dial. One-hole fixing. 
bei ve ©»  j.®©# es es ee ee 0.0005 0 9 6 pe 9 vs Se >» S 
e., eoep auaecsosooo’ 0.001 0 10 6 os . >? os 99 99 
enton Engiree~ing Co., 15, Cromer Penton ....sa see.. 0.0005 014 6 Geared. Gear ratio 6-1. 
St., Grav’s Inn Rd., London, W.G.1.| 0,1! 0.0003 014 0 s vi $5 
Peto Scott Coe utd., 77, City Road, | Peto Scott ........ — 0 50 Neutrodyne. Bascboard mounting. 
Londen, E.C.1. A ee — 0 6 3 Panel mounting. _, 
” is We s zS re ae ee 0.0002 0 6 6 Standard Model. Square law, low-1048, 
Ss x si = ss Mee ra we 0.00025 0 7 0 ebonite end plates and solid brass bushings, 
5 3 ee sy Be. A nS eaies 0.0003 07 6 3in. knob and dial. Vernier, 2/- extra. 
oo * or) oe : a er a er 0.0005 ( 8 0 9s . oe TY oe 
s oe 9s ’ ee 8  jje8#f © ee eee 0.001 0 9 0 oe ge LB +o 
* Si a ‘ ‘ BET . ESEO 0.0002 010 0 De Luxe Model. 
» = a is o sae) Raae 0.0003 0 11 6 With 10-1 reduction gear, 4/6 extra. 
oe .» oe a Gn aiaa a 0.0005 0 14 6 » . 99 ” 4/- ” 
ve ye pe ° , 3 ee 0.001 0 19 6 
P S és a , T E 0.0003 1 1 0 Dual. 
ve ge ee ov oe oe ep e Sees 0.0005 1 5 0 
’ : 5 i s Cee ae 0.0003 014 0 Stra raight line frequency, low-loss, ebonite > 
, 7 . a a ree 0.0005 015 0 end na piate and din. dial. Direct drive 
i 5 ee i , ws, e 0 0003 0 i : : With helical 2-1 gearing and 0°-360° dial. 
o> Ad aD 99 oe ye ee rr . 0 0 se > 
Portable Utilities Co., Ltd., Eureka | Eureka ........... 0.0003 014 86 Straight line frequency. 
towers Fisher Street, London, Bia” A e eS ares 0.0005 015 6 
NVC FT Ris ge Sabi EA 3a 0.0001 and 0.0003 010 0 | Condenser in dial. 
Dial- O-Denser ..... 0.0005 and 0.001 010 0 s is 
Radio | Communication Co., ” Ltd., Polar Cam Vernier. . 0.001 014 0 Compensated square law. Ball bearings. 
34:35, Norfolk Street, London, a r a 0.0005 013 0- i 3 s ie iš 
W.C.2. Be ats À 0.0003 012 0 
i x T H Polar Junior......: ]0.001-0.0005-0.0003 0 6 6 Latest model. With large knob and dial. 
ši j5 s ge NG aa ae a 0.001—-0.0005-0.0003 0 5 6 Old model. With flat metal dial. 
ye o i$ n Polar ) Micrometer. 
2 * * vs pave cs haves E 0.000012 0 5 6 
vs 1 ra 3 Ñ: ‘1991 Type..... 0.000025 0 5 6 
Radio Devices Co., Newdigate Street, | Devicon Bridge Con- 0.0005 1 5 0 Square law, panel mounting, one-hole fixing. 
Nottingham. denser. 0.0003 1 5 0 99 (7) o oe ve 
i v 5 x New Devicon True 0.001 015 6 Single-hole fixing, slow movement attach- 
ve ty) ve s. Scale Friction Con- 0.0005 0 14 6 ment. 
baa Lad ee 99 denser. 0.0003 0 14 0 ge ee ve os oe 
Ad . ge pe oe rr) ee 0.0002 0 13 6 oe oe oo oe 99 
Samare. aw; cbonite end plates, all nickel 
sh. 
ve , os e Devicon Model 2... 0.001 0 9 6 With vernier, 2/- extra. 
ge ee pe oe rx’ A eee 0.0005 0 8 3 oe ve 2/3 oe 
oe 9» ve hed pe oe e 0.0003 0 7 9 2/3 oe 
ge oe ee 98 3 oer ee e 0.0002 0 7 3 ee oe 2/3 9s 
T ; pi ie ‘ er Oe 0.0005 0 8 9 Low-loss, nickelled brass end plates and 
ee : is 5 ae aes n à s ebonite strips. With vernier, 1/9 extra. 
Radio Instrumenta, | Ltd., 12, Hyde Standard Precision. 
Street, London, W.C.1. o. lt sensed: ; 0.0012 15 0 10/- extra for titting in polished mahogany 
* 9 2 oe No. 15 628-668 0.0005 1 1 0 case, with ebonite top and terminals. 
oe s ee oe No. 162 eee eeeee 0.00025 0 18 6 eo oe oe oe ep 
9° ’ vs No. 66 ......... 0.0001 016 0 ; 5s oe ve 
red Precision. 
(Ratio 11-1.) 
oe ge oe op No. 212 eevee ees 0.001 1 12 6 oe 8 oe oe s 
oF , gs gs No. 2 1 3 es.ssso o’ 0.0005 1 8 6 = oe be , ee op 
p’ os be 99 No. 214 eeceseseene 0.00C25 1 6 0 ty) ee + es oe 
Square Law Pre- 
cision, with 
vernier). 
Lad pe ve 9 Ri Sue . e . Onori. A : 4 ee ia) LAJ oe x) 
9» ix) oP pe O. Uf wc rv ceaes . J 9 oe ” > oo 
Ripaults, Ltd., King’s Road, St. | Ripaults.......... 0.0001 0 8 O Square law. With vernier, 2/- extra. Single- 
ancras, London, N ee 1. ed Oe rari S eas 0.0002 0 x 6G ole tixing. 
ge es ye »’) = esbossos ato‘oa 0.0003 0 9 6 se oe oe ee oe 
oe ° ` SE. aane @ ia 0.0005 010 0 
ve i id + . +  jjjge@eesseeceee 0.00075 0 11 6 pe we ee 
r » ” 9 a ee tes 0.001 012 6 as 
Robbins Bros., 19, Claylands Place, —- 0.001 0 8 O Square law or standard pm Ebonite 
Church S t, Clapham, London, — 0.00075 07 0 ends, with knob and dia 
s.W = 0.0005 0 6 0 oe oe 99 oe oe 
9 a. oe 9 Sra 0.0003 0 5 6 oe ee ge ee 
es oe ve 99 TERE 0.0002 0 4 6 ge ° es oe oe 
ee pe oe par 0.0001 0 4 0 es ae pe ee ee 
+ ee 5 dy z= 0.001 09 9 te » . With vernier. 
99 ee . . bza 0.0005 0 7 9 es ee ws ae oe 
Rothermel Radio Corporation of Gt. | A H 0 0003 a. 000 Praag L.F. Pigtail “ti 7 
oO at MSCO iw ee w ates : 3 -0. 2 S. S.L.F. gtail connections. 
Britain, Ltd., 24/26, Maddox Street, £1 Gs. 6d. 
London, W.1. Bremer-Tully ..... 0.000125-0.00075 | € oe outa Square law. Pigtail connections. 
» ” » ” Hammarlund ..... 0.00025 -0.0005 £1 E ae Clock spring pigtail. 
a, 
” ” " , Karas hak eee we os 0.000125-0.00005 #1 1 rs o Orthometric S.L.F. Pigtail connections. 
58. 
= j b * Render ........... 0.00035 -0.0005 1 11 9 Twin roter condenser. No stator plates. 
Square law. 
z Silver-Marshall .... 0.00035 1 9 6 S.L.F. cone front and rear adjustable bearings. 
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VARIABLE CONDENSERS — Continued. 
Manufacturer. Name or Type. Capacity Price. 
, Microfarads £ s. d. 

Servioe Radio Co......... (uid ee S hc | Sorvicð .....a..... 0.000015 0 2 6 Neutrodyne vernier. oe fixing. 

a ic. * E oo baa a ae ; š ene Guede .0005 1 2 0 Sira t line frequen brass vanes. ks} 
9. 9⁄3 = ee e 99 ` eewveone se 0.0003 1 0 ` 6 dial. Wi TEA knob and dial l- 
@eeererenesnsantenoss ` $e . é CEE S E S 0.0002 f 0 19 6 extra: 

Stevens, A. J., & ‘Co. (1914) AJB. ..... Ry 0.0003 0 8 6 | Low-loss, square law, fitted with an: 
Walsali Street, Wolverhampton. i. aera aeaa 0.0003 0 9 6 reading vernier attachment. 

ix) 9 os 7 #+= eee eee eee eee 0.0005 0 10 6 i oe 9 $e rt) a 
79 + j*e8 ©sesenesns .001 0 13 6 cr: 99 oP? 9? - 
Thomas, Arnold, 9, Bennett's Hill, | Straight Line Fre- 0006 017 6 | 4in. one-picce knob and dial. 
Birmingham. quency. 0.0003 016 6 7 i aO 
a A ” ae Square Law...... = 0005 0 8 O | With vernier, 1/6 extra. 
3 b »# = pğ# ç e+tcssasse 0.0003 0 7 6 $ . oe 33 
Vokes, C. G., & Co., 38, Conduit | Wade............. 0.00012 115 © | With vernfer. 
Street, cdot” WO St eerie ae 0.00026 117 86 , = 
99 . of 7 9° 9 eeseteeeaseevevnese 0.00035 1 18 6 ry) os 
ry) oe oF P4 p? j*eteeeeeens 0.0005 1 19 6 99 oe 
m 7 ” $ Barrett & Paden .. 0.00025 1 9 6 + 53 
99 on os o 39 99 0.00035 1 9 6 39 on 
Lid 99 eo es LEd , . 0.0005 1 9 6 oe iT) 
9? 9 iz) 99 Pilot . ee e e . 0.00035 0 9 6 ap ee 
99 9 9 ry) 99) re ee @ev74qsee 0.0005 0 12 6 Td 99 
os m 5 os Commodore ... 0.00025 012 6 j5 ne 
99 op oe 9s . 99? (E EE E E E 0.00035 0 12 6 ry) ry) 
99 »9 9 39 99 e e 0.0005 0 12 6 99 ry) 
9s *9 ¢ 99 Precise . esebe’ 0.00035 0 16 6 ee os 
Wainwright Man nfactating Oo; Lta., | W.& Mol..22! : 0.001” $13 6 |s law. F 1 mounting. with kad’ 
s i A SEA . : quare w. For panel moun 
631, Forest Road, Walthamstow, sy o esata tata ac A 0.0005 010 8 and fixing screws. If fitted with berit 
Londen, E.17. ve E EENE 0.0003 0 9 0 dial and knob, 1/6 extra. 
99 ry) cy) ee 3? esevueenes 0.00025 0 8 0 oe ee o> 99 - 
»9 ,? Cr) ve 99 ww Oe ee e 0.0002 0 7 0 on a” a 98 oe ” 
99 99 o> 39 se te5eeceen e 7-plate 0 5 6 oe ~ on 99 we - 
os 9 os ve ” enesecos . ee í : : 4 ” - o . n - 
A i 4 4 eer aes . | 9.9003 fac half) 014 6 | Square law, double-coupled, with knob ul 
99 ye oe os 39) (iC OH HCO oe 0.00 rx) 0 13 0 fi screw., If fitted with bevelled d 
op 99 9 99 39 bessoes aa, 9. 0 8 6 and b, 1/6 extra. 
o . . ” 99 wt eee TDA ta ry ) : ; S l 1 ting, with T - 
Ei S os S S : quare aw, pane moun 
s o i ” i AT A 0.00075 1 0 0 attachment, fitted with bevelled Ned ait ad 
os os ja s? ei. ana a ass 0.0005 0 16 6 knob, vernier lever handle and fixing res 
es > ? 99 eo +; + js«*#een8f @©a2 @ @ 0.0003 0 15 0 to oP oe 39 =- 
os ge $9 Lx) 29) ne ee 2 oetooo Heh 0 14 6 se ry) [3] ry) ” 
$f 39 $9 99 79—0—ri “—“‘<«;7 Oh Hh OC Hh OT hh 0 14 Q 2 ee os pe v 
s >» 5 a 5y E a aay a gg a 0. 0003 ach half) 17 6 Dual. 
99 99 9°? 9 99 +; O 0. 0003 ( 29 1 0 0 x) 
ay ” » os +3 tear ws S 0. 0002 ( ee 1 1 0 
, All the above W. & M. types arc also am 
with old pattern semi-circular plates inf 
of square law at prices 10 per cent. le: Os 
. the above. 
s “ s, . ès “ie eae 0.001 1 0 0 Geared vernier, square law combinatios ¢ 
ji s s 53 s ie EEEa 0.00075 0 18 6 and knob and separate slow motion k 
» 5 = ur wa Waa eae 0.0005 015 0 for panel mounting, with fixing area. 
99 99 os . s, = =—£ =~ @ ee om wr ewvesee 0.00025 0 12 6 oe 9 oe cry 
o 5 os ” Si. oona enu .0002 011 6 Sy a * 
‘ ” ” r» In ree S 0.0003 pack half) 1 0 0 Double-coupled 5 
” e 5 ee. aa aes sees 0. pa ôi a : o a L i ih Ee 
29 v9 os , 4 ee ee ee o Ow -. ORS, » 
os ` ya ‘ Sy, areena a ” 0.0005 0 15 0 combination ob rod_ vorpal ah 
» v 3 T Te ee 0.0003 013 6 slow motion knob, micrometer ve 
S adjustment. 

Walis, H. O., & Co., Newdigate | Eldoradio......... All capacities From Square law types, low-loss, aluminas ‘f 
Street, Nottingham. 6/0-£1/5/0 brass vancs, geared vernier and ordiniT. 
ard & Goldstone, Ltd., Frederick | Goltone .......... 0.001 0 9 O Square law. Moulded insulated ~ as 

(Pendleton), Manchester. Mi. | tee te aa 0.00075 0 8 6 bottom plates, complete with kno 
` ” ” ‘fs > RNE n 0.0005 0 8 0 dial. With vernier, 1/6 extra. 
ve oe ae ., © = ossoa ensnooo 0.0003 0 7 6 9 ee oe rt ve 
oe LEI oe a Ce = >se. er a rr 0.0003 0 6 6 fr) ee ve oe o 
pa ae PND a na oaee a aea a Wl ee Be e aN — 0 2 6 For Neutrodyne circuit, air dielectric. 

Watson Jones,’ Ltd., ‘St. Stephen’ s | Westminster... |.. 0.0005 012 6 Straight line frequency. 

House, Victoria Embankment, an e AFA 0.6003 011 0 i a ‘6 
London, S.W.1. 
Western Laboratories, Ltd., 11, Han- | The W.L. ........ 0.0005 012 6 Square law, slow motion. 
bury Road, Acton, London, W. 3. hp A e 0.0003 012 0 z a 6 
$9 > 29 99 ==$@e © we e@ene 0.0003 0 11 6 99 39 ov 
19 ee oe Se. O K Ww 0.0001 0 11 0 oe ee 5” 
35 ee ay a Se what ange ut aad eolit H 16 n N ‘ 4 ah 
ae eee z 2 eutro yne. 
Wilkins & Wright, Ltd., Utility Works, | Utility ..... 1111 0.001 012 6 | With vernier, 3/6 extra, 
Kenyon Streets Birmingham. Bag Boek cea At tes 0.00075 011 9 os oe 
ee + = ç @seeeeeseerve > esssseooesoo‘’e 0.0005 0 10 6 > 98 kád 
oe 9 Ose = = ewe eev eee eee ee see eevresesesn 0.0003 0 8 9 39 9. oe 
ie rn ee eee eo tae an ted 0.0002 07 9 es ms i 
pe es r,s 2 oa a a a aaa 0.0001 0 7 6 9? pe Ld 
ši i RS rr are ee ee Utility Low-Loss .. 0.001 Olt 9 Vernier fitted with slow motion dial, &-¢ 
9 , rs 90 es . g 0.0005 0 12 6 iy) oe ve iad * 
x) x) > Fe se waeosoeee rs) ory 0.0003 0 10 0 os 9 os a m 
or . Shia E E E E E t oe Hea 2 3 i as ‚è oe > - 
x} $ ww hh Hh o : . y oe r . 

Wootten, F. E.” Ltd., 56, High | Wootophone....._! 0.0003 0701/8 uare law. "Polighed ebonite ead saat 

Street, Oxford. Se aS 0.0005 07 6 vy aluminium vanes. Vernier. S rsi 
With. standard knob and dial. 
Square law, low-loss. Brass vants. 
s ‘ E s EREE 0.0003 016 6 With 4in. Radion dial. 
E $ s. ` a o elareeeea aa 0.0005 0 17 6 “a 
55 T $ ; S e oe 0.0003 1 2 0 With geared dial. 
E ET ee E 0.0005 1 3 0 Pe oar, SB 
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“The Wireless World” questions relating to their technical difficulties. 


—— 


LEADERS 


PROBLEMS | 


Readers are invited to send in to the Information Department of 


Every question should be accompanied by 


863 


AJ 


a stamped addressed envelope for reply. No charge is made. 


Correct Connections of Choke-filter 
Circuit. 

l have noticed that in those receivers 
employing choke-filter, output circuits 
sometimes the condenser ta connected 
to the valve end of the choke, and 
sometimes at the H.T. + end. 1 
shall be glad if you can indicate to 
me which is the correct method of 
connecting up. M. W. M. 


There are, broadly speaking, three 
methods in which a choke-filter circuit may 
be connected up, and these are illustrated 
in Fig. 1. All three methods give exactly 
the same volume and tone, but method 
(c) is the one to be recommended, since 


it possesses all the advantages of methods | 


(a) and (b) without certain disadvantages 
Possessed by those two methods. 

Method (a) is probably the most com- 
monly adopted one. It can be used as 

own, or in conjunction with the single- 
mre loud-speaker connection scheme 
described on page 217 of the issue of 
February 10th, 1926. Its disadvantage 


L.F. CHOKE 


(a) 


k used as shown is that if by any 
; i nce one of the telephone leads should 
ay into contact with earth the H.T. 
the ry -will be short-circuited, whilst if 
other telephone lead comes into con- 
“With earth the full voltage of the 
attery is applied across the tele- 
with probable risk of damage to 
Moreover, this circuit does not 
e user from shocks from the 


high-voltage H.T. battery or electric light 
mains if the metal headbands should come 
into contact with the telephone windings. 
Many amateurs using circuit (a) are sur- 
prised at receiving a shock when touching 
one of the telephone terminals, and usually 
imagine that the condenser dielectric has 
broken down. This is not so, of course, 
as we have just seen. 

By moving the condenser to the other 
end of the choke as in method (b), we can 
at once get rid of all these disadvantages, 
such as risk of short-circuiting the H.T. 
battery, damaging the telephones or re- 
ceiving shocks, but, unfortunately, we can 
no longer make use of single-wire loud- 
speaker connection in case we desire to 
use the loud-speaker or telephone at some 
considerable distance from the receiving 
gd seine 

y adopting method (c), however, we 
can at once obtain all the advantages of 
both methods (a) and (b), and at the 
same time eliminate the disadvantagee 
associated with both. Method (c), then, 
is the one which we would recommend you 


L.F. CHOKE 


(b) (c) 


‘ to adopt in all cases. 


Fig. 1.—Alternative choke filter circuit connections. 


Both the telephone 
terminals are definitely “ dead ’’ with re- 
gard to D.C. and so all risk of shocks, 
damage to telephones or H.T. battery is 
eliminated. 

Many people wrongly think that a cer- 
tain amount of volume is sacrificed by the 
adoption of method (c). This is not so, 
and the volume is neither greater nor less 
than that given by method (a) or (b), or 


by connecting the telephones directly in 
the plate circuit of the valve. It should 
be pointed out that in method (c) it 
is immaterial whether the telephones are 
connected to L.T.+, L.T.—, or to the 
earth terminal of the receiver. 

Another method of accomplishing the 
same results as in method (c) is to make 
use of method (a) but to use two con- 
densers, one on each side of the telephones. 
Whilst this is, of course, effective, it re- 
presents an unnecessary expenditure upon 
an extra condenser, since exactly the same 
results can be obtained at less expenditure 
by adopting method (c). 


0000 


Constructing Filament Resistances. 


I am constructing a three-valve receiver 
employing a detector valve followed 
by two stages of low-frequency 
amplification. I propose to use two 
D.E.5 valves for the L.F. stages, and 
must therefore use a 6-volt accumu- 
lator. I intend that in the interests 
of economy the detector valve ehall 
be of the 0.06 ampere type, ite fila- 
ment being safequarded by a fixed 
filament resistance. Can you tell me 
how to eatimate the value of resiat- 
ance I shall require, and if I can 
construct this at home? W. 0. T. 


The value of resistance shunted acroseg 
a difference of potential of 6 volts in order 
to maintain a current flow of 60 milli- 
amperes can readily be ascertained from 


Ohm's Law: R= 4 By substituting, 
Re 575 = 100 ohms. Now, part of this 


resistance is supplied by the valve fila- 
ment.’ It is necessary, therefore, to as- 
certain the resistance of the valve filament, 
and then to subtract it from the total 
of 100 ohms. Now the valve is rated at 
approximately 3 volts 0.06 amp., which 
means that if a difference of potential of 
three volts is applied across the filament 
a current of 60 milliamperes (0.06 amp.) 
will flow. By once more using the same 
formula it is a simple matter for us to 
ascertain that the resistance of the valve 
filament is 50 ohms, which, being sub- 
tracted from the total of the 100 ohms re- 
quired, gives us 50 ohms as the necessary 
value of the external fixed resistance. 


A 4I 


= 


S64 


Readers’ Problems.— 

The first requirement of the fixed re- 
sistance is that it must safely carry the 
current of 0.06 amp. without heating 
up. It is as well when estimating the 
current carrying capacity to allow a very 
generous margin. A suitable gauge would 
be No. 30. Nine yards of this gauge of 
Eureka resistance wire will give an ap- 
proximate resistance of 50 ohms, and 
would be suitable. It may be wound in 
any suitable manner on an insulated 
former. 
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A Practical Four-valve Superheterodyne. 


I am desirous of building the four-valve 
superheterodyne described in your 
tsaue dated August 26th, 1925, but 
have mislaid my copy of that issue, 
and hare been unable to obtain 
another copy. Can you give the cir- 
cuit with the necessary particulars? 

S. F. H. 


We reproduce the circuit diagram of 
this receiver in Fig. 2. The values of the 
various condensers are as follow :— 
C, and C,are variable condensers of 0.0003 
mfd. capacity and should be fitted with 
vernier control, C,=0.001 mfd., C,= 
0.0002 mfd. variable with vernier control, 
C,=0.001 mfd., C,=0.0003 mfd., C,= 
0.001 mfd., C,=0.0003 mfd., ©, C,,, C,,, 
C,,=1 mfd., C,,=0.001 mfd. With regard 
to the grid leaks, R,=1 megohm, and 
R,=0.25 megohm. 

The grid and aerial coils are wound on 
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The oscillator and reaction coils L, 
and L, consist of 200 and 150 turns re- 
spectively of No. 26 D.S.C. wire, and are 
wound on ebonite bobbins resembling the 
disc formers used for commercial plug-in 
transformers. The two discs are 24 inches 
in diameter, and may be cut out from } 
inch ebonite. A third disc, 14 inch in dia- 
meter, should be cut from the same piece 
of ebonite sheet, and the two large discs 
should be clamped together with the 
smaller disc in between them. The two 
complete bobbins should then be mounted 
on a threaded brass rod in order that their 
position with regard to each other may be 
varied. 

The former for the input anode coil 
L, should be constructed ina similar man- 
ner to the oscillator coil, except that the 
large discs should have *a diameter 
of 34 inches, the former for the re- 
action coil being the same as for the 
oscillator coil. These two formers should 
be permanently bolted together with a 
separation of 4 inch, which can be pro- 
vided by an ebonite washer of this thick- 
ness. The windings of L, consist of 575 
turns of No. 30 D.8.C., L, having 500 
turns of the same wire. 

The H.F. transformer represented by L, 
and L, is of conventional type, and may 
consist of a No. 5a Sullivan transformer. 
If it is desired to construct the former 
at home, however, it should be made in the 
same manner as the oscillator coil former, 
except that the large discs should have a 


diameter of 3 inches, and the usual four. 


valve pins should be fitted. Both primary 


JUNE 23rd, 10926. 


to that used for L,, L,, except that th 
winding slot is yin. wide. The inner 
and outer sections are connected in series, 
and together form the primary, while tha 
secondary is sandwiched between them. 
The commencing ends of the primary and 
secondary windings connect, respectively, 
to the plate of V, and to the crystal de 
tector. It will be noticed that the fixed 
coupling condenser C, is connected be 
tween the “in ” ends of the windings. 
It will be noticed that the first valve 


rectifies on the bottom bend of the grid 


volts-anode current characteristic curve, 
and the necessary grid bias should there 
fore be adjusted in accordance with th 
instructions given in a reply to R. S. R. 
on page 478 of our March 24th issue. Ths 
first valve combines the functions of frst 
detector and second harmonic oscillator. 
Since the number of valves is small, iti 
obvious that energy must not b 
wasted, and accordingly the _intervalre 
coupling transformer L, and L, is fulis 
tuned. The second. valve operates purely 
as a long-wave amplifier, whilst the third 
valve acts in a dual capacity, the functions 
of second detector being carried out by 
a crystal. The final valve acts purely 
as an L.F. amplifier. 

Unless you have the fullest possible 
information concerning the constractic 
and operation of this receiver, we cn 
hardly recommend you to make % 
unless you have had considerable er- 
perience with the more complex er 
cuite, and yonar best course is to o% 
tain, if posible, a copy of the issue m 


O + HT 
+HT.9 
O+ H.T.3 
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Fig. 2.—A four-valve reflex superheterodyne receiver. ad j 2 


which this receiver was described. It 8 
unfortunately now out of print owmg © 
the large demand for it, but yoo 


robably be able to obtain 8 a i 


a former 5 inches long by 3 inches in dia- 
meter. They are constructed by winding 
on 75 turns of No. 20 D.C.C. for the grid 
coil, leaving a half-inch £pace, and then 
minang on five more turns for the grid 
coil. 
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and secondary windings have 1,300 turns 
of No. 42 D.S.C. wire. 

The valve-to-crystal coupling trans- 
former, L,, L,,, has three windings with 
1,300 turns of No. 42 S.S.C. wire in each 
section on a former of similar dimensions 


ollowing the advice given to Y. P 
our June Sth issue. 
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As many of the circuits and apparatus described in these pages are covered by patents, readers are advised, lott making use of them, to satisfy themselves thal they 
would not be infringing patents. 


ENGLAND v. AMERICA. 


HEN the manufacturer finds that times are dull 
he invariably criticises firstly the broadcasting 
service for lack of enterprise by way of introducing new 
features into the programmes, and secondly the technical 
experts for fajling to create new 


Things are very different now. The number of broad- 
casting stations in the United States in congested areas, 
coupled with the American temperament for big distance, 
has firmly established the superheterodyne receiver, which 
has probably been the starting-off point for the develop- 
ment to vee ultra-efficrency of practically every 
-wireless component. 


developments. Placing the blame na American apparatus can be im- 
in this way is apt to have evil CONTENTS. ported into this country almost 
PACE f | ne 
effects, not so much. with the Enisonia Views 865 free of duty, and’ the British 
maligned parties, but on the trade EE HEL MINGS CHO E I Ree manufacturer cannot afford to 
itself, for the manufacturer stands Worxina a Set From D.C. Mains ... 869 ignore the competitive situation 
by and waits. Meanwhile, the - By W. James. which is likely to arise. A process 
vast _wireless-interested public Reapers’ NOVELTIES ... ...  ..» 872 of intensive research is required 
looks an and waits, too, for the WIRELESS CIRCUITS IN THEORY AND leading to attractive designs 
time when the wireless hobby spirit PRACTICE 873 which, with the aid of determined 
will be rekindled by the produc- By S. O. Pearson. financial backing, mass produc- 
tion of components of irresistible WIRELESS WITH THE NORTHERN Avs- tion methods of manufacture, and 
. TRALIAN EXPEDITION -- 876 llin dvertisi A 
attractiveness. compelling advertising, will un- 
Wireless component design is ai Lores pi stl doubtedly create a clamouring 
probably more ruled by passing H By W. Rar RAN ERY a public, — 
fashion than any other pursuit. renons or Wikkixes Times ES An examination of many of the 
Wireless as a hobby lives on pro- components on the market reveals 
Practica, Hints axp Tms .. 889 : 
gress, whether real or only ap- DONEER S or Winkcss 891 that quite a lot of hand work and 
parent, and the public is always By Ellison Hawks. individual attention has been de- 
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ever technically perfect it may be, 
so are we to-day becoming weary 
of the majority of components of orthodox design- 
Less than three years ago we looked upon amateur 
wireless development in the United States with some- 
thing bordering on contempt. At that time their journals 
rarely showed any system of H.F. amplification, resist- 
ance L.F. coupling was little known, and the sine qua 
non of good reception was valve detection, with critical re- 
action control, followed by a multi-stage I..F. amplifier. 
6 
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dimensions, lacquering, and even 
packing, coupled with essential 
points bearing on electrical efficiency, are of vital 
importance. 

The world’s wireless market to-day is in the hands of 
British and American manufacturers, and we feel sure 
that the British manufacturer will not let the grass grow 
under his feet, and that the designs now being con- 
templated’ for production next autumn will bear in full 
the evidence of British supremacy. 
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Independent Direction=finding by the Pilot or Navigating Officer. 


HE importance of the part which has been played 
by wireless in connection with the development of 
commercial flying is probably by no means fully 

appreciated by the majority of those who to-day take the 
efficiency o£ aircraft communication for granted. In the 
arly days of wireless the telegraph and cable provided 
fficient mezns of communication between fixed points, 
and the special application of wireless for communicating 
between a fixed point and a moving station was immedi- 
ately realised, so that it is not surprising to find that the 
first developments of wireless were along the lines of 
erecting fixed coast stations for the purpose of communi- 


The navigator using the Intercommunication unit to the pilot. 


cating with ships at sea. In the case of Communication 
with aeroplanes and airships, wireless is even more essen- 
tial than it is in its application to ships. 


Rapid Bearings Essential. 


A ship at sea, by means of its compass and the accurate 
information as to all matters which concern the navi- 
gator, is in a very much more secure position than the 
aeroplane, which has not the time to calculate or consider 
its position from such guides as the stars, but is in nee 
of immediate information, should there be any deviation 
from its course. Again, in bad weather a vessel at sea 
can hold off from the coast 
and delay putting {nto por 
until weather conditions im- 
prove, but the aeroplane has 
not yet developed this advan 
tage fully, and must there- 
fore keep in touch with it 
aerodrome of destination 
and be acquainted with the 
conditions under which it i 
to land, no matter how dis 
advantageous the weather 
may be.” It can be said, 
without fear of contradic- 
tion, that without wireless 
our commercial air service» 
could not have been de- 
veloped to their present state 
of efficiency and security. 

Many diffictities were en 
countered in the problem of 


equipping aeroplanes with 
Wireless in the early days 
The war, of course, stimi- 


` lated invention and Impre 
ment to a large extent, hut 
at the time when little had 
been done to reduce the nois- 
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Wireless Bearings from the Air.— 

and vibration of the aeroplane engines, re- 
ception on a plane was found to be well- 
ae impossible, and on this account we 
find that it was not until comparatively 
Tate in the war that reception on aircraft 
was extensively employed, and wireless was 
used as other than a one-way means of com- 
munication from the air to the ground, or 
other than for such purposes as recording 
observations of enemy positions to assist 
artillery. As, later on, the vibration and 
some of the noise of the engines was re- 
quced, and amplification of signal strength 
became possible as a result of development 
of the valve, reception in the air advanced 
rapidly. 


Aids to Navigation. 


The service which wireless renders to air- 
craft may be roughly stated under two 
headings. First, as a means of ensuring 
the safety of the aircraft by aiding the pilot 
in obtaining his position by means of 


Experimental Bellini-Tosi direction-finding equipment and 
aperiodic compass. 


directional wireless; and secondly, the convenience of 
being able to communicate with the ground to obtain 
general information, and possibly in future developments 
for putting facilities in the way of passengers to hold 
telephonic communications with individuals in their homes 
or offces on land. ‘The importance of the first of these 
considerations needs no emphasis, for the very gafety of 
the pilot and passengers depends upon it. The second 
is not of great importance, perhaps mainly owing to the 
fact that the journeys for the present undertaken are 
for the most part short ones, and it is scarcely likely that 
any communication would be so urgent that it could not 
await the arrival of the aircraft at its destination. 


Delay with Ground D.F. Stations. 


The above remarks Jead us to the conclusion that direc- 
tional wireless is of first-rate importance in commercial 
aviation. Hitherto the procedure has been for direction- 
finding stations to be established at convenient points an 
land along the airways, and these stations, when re- 
quired, communicate to the pilot by wireless his correct 
position. Every aircraft which crosses the Channel 
makes use of this service, and it has been found in prac- 
tice that very little delay arises in obtaining the bearings, 
even admitting the necessity for communicating with two 
or more stations on land, and then waiting whilst the 
correct positions are calculated from the bearings so 
obtained. ‘The average time taken is, in fact, under one 
minute. The idea of making the aeroplane itself the 
direction-finding station, so that it can take bearings on 
known fixed stations on land, has been considered as a 
desirable goal for a long while past; but attempts which 
have been made to carry this theory into practice have 
failed, largely on account of the fact that the earlier 
types of aeroplanes were not sufficiently steady, nor cer- 
tain in their course, for such directional bearings to be 


Standard Marconi A.D.6 aircraft transmitter and receive se ; 
ee ee ee ee taken with any accuracy. 
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Wireless Bearings from the Air. ~ 


-A very interesting series of tests have been carried out 


during the past fortnight on the Vickers-Vanguard machine 
G—EBCP, in order to ascertain the value of the adop- 
tion of this system with modern apparatus for commercial 
aviation. 
apparatus were employed on the Vanguard, these being 
the Bellini-Tosi apparatus, specially built for these experi- 
ments by the Marconi Company’s Aircraft Department, 
and the wing-coil system modified for commercial avia- 
tion purposes. The wireless experiments were conducted 
under the direction of Capt. 
D. Sinclair, of the Air 
Ministry; and the check navi- 
gation of the machine was 
in the hands of Capt. F. 
Tymms, also of the Air 
Ministry; whilst Messrs. 
‘Smith and Huggins of the 
Marconi Company, and 
Messrs. Smith and Sutton of 
the Royal Aircraft | Estab- 
lishment, ably assisted on 
the technical side. ‘The pilot 
was the well-known Capt. 
F. L. Barnard. Flights were 
made to Amsterdam, Paris, 
and Zurich, totalling fifty 
hours, and a considerable 
amount of valuable data has 
been obtained. 


The ar a 


With the Bellini - Tosi 
sgn he aerials were 
mounted at right angles on 
the machine in the customary 
manner with this partipular 
system. The same loop 
aerials were used for the wing-coil apparatus. The wing- 
coil system in its commercial “form is a type of apparatus 
which is essentially-simple, and can be operated single- 
handed by the pilot. This system has not yet been 
described in detail, and no information is at the moment 
available. With the Bellini-Tosi system it is necessary 
to carry a navigator and a wireless operator in addition 
to the pilot, and it would therefore seem that the develop- 
ments would tend towards the adoption of the wing-coil 
system on the smaller aircraft, whilst the latter system 
may be more suitable for larger machines carrying, say, 
ten or more passengers. With the Bellini-Tosi system, 
bearings are taken of various stations of known position 
along the route, the signals being intercepted during the 
flight, and it is then a matter of straightforward naviga- 
tion to work out the position of the aircraft from time to 
time in the air. 

The tests carried out during the fifty hours of flying 
have not been exhaustive, and it 1S anticipated that 
further tests will have to be undertaken before either 
system is introduced as a standard fitting on commercial 
aircraft. There is very little doubt that both systems 
have very considerable potential advantages for commer- 
cial flight, and it is interesting to record that on several 
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of the flights the position was determined with no mean 
degree of accuracy by the Bellini-Tosi method, whilst by 
means of the wing-coils the machine was brought out 
right over the Eiffel Tower during the time that station 
Was transmitting. In view of the fact that these are 


the first systematic tests to be carried out where the direc- 
tion-finding apparatus is installed on the machine instead 
of at the direction-finding stations on land, the success 
already achieved augurs well for the future development. 

The aerials do not show in the photographs reproduced 
for this article, but consisted of two loops, 


which were 


Vickers-Vanguard pine’ S alar flew to Amsterdam, Paris and Zurich during the E A Ea 


als of the direction-finding equipment. 


‘< doped °’ on to the wings and fuselage, the two loops 


being at right angles to each other in the usual Bellini- 


Tosi manner, and being led in by a switching system 
either te a search coil component, which is included in 
the apparatus illustrated, or to the wing-coil set. 


Advantages of Independent Direction-finding. 


.There is no doubt that these tests, and the development 
which is likely to follow as a result of them, are of the 
utmost importance. Under the present methods of navi- 
gating an aircraft, the machine is practically dependent 
during bad weather on the existence and operation of 
D.F. stations on land along the route, so that there is 
sometimes a pronounced degree of risk in air navigation 
when the machine is out of range of the D.F. stations; 
but with the perfecting of this new system an aircraft 
would be at home along any route where signals ‘yen 
ordinary wireless stations of known posjtion could be 
intercepted. The necessity for direction-finding stations 
on the ground would no longer exist so far as aircraft 
navigation is concerned, except as an auxiliary method 
for use in the event of a breakdown in the D.F. equip- 
ment on the aircraft, or as a check where an extremely 
accurate determination of the course is required. 
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WORKING A SET FROM D.C. MAINS. 


Methods of Obtaining Plate and Filament Currents. 
By W. JAMES. 


broadcast receiving apparatus is the power supply, 

for, quite apart from questions of convenience, the 
accumulator and dry cell battery are responsible for a 
good deal of the poor quality loud-speaker reception so 
often met with. It is well known that the output valve 
of a receiver, that is, the one connected to the loud- 
speaker, must be of a type designed to deal with a fair 
amount of power with a reasonable factor of safety. 
If the output valve is of the quarter ampere type, having 
an amplification factor of 7 and an impedance of 8,000 
ahms, we ought to work it with an anode voltage of 
150-200 and a grid bias of negative 10-15 volts to make 
sure of obtaining good results. An output valve having 
a lower impedance and amplification factor than this may 
often be used to advantage, but with an anode voltage of 
150 cnd a grid bias of negative 20 the steady anode 
current is of the. order of 15 milliamperes. 


(or of the most unsatisfactory accessories of a 


r 
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Potentiometer and Smoothing Circuit. 


Now the ordinarv dry cell battery will not last very 
long when it is discharged at the rate of 15-20 milli- 
amperes, and it is usual to cut down the anode current 
by using low voltages and small valves, with the result 
that the quality of the reception is not so good as it might 
be. The Valve manufacturers have, of course, designed 
most of their products to meet the requirements of users 
employing small batteries, with the result that therg are 
at the present time a very large number of valves which 
take quite a small heating current and work off low anode 
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Fig. 1.—A normal 2-valve receiver with detector and low-frequency 


amplifier. 

voltages. But these have been produced in manv in- 
stances simply to meet the demands of those who will use 
small batteries, and not because such valves are best from 
the point of view of life and operating characteristics, 
given ample power to work them. A good example is 
the class of valve designed to work from dry cells. ‘These 
valves usually have a short life, are expensive to run, 
and are not able to deal with strong signals. 

Those who have a direct current electric heht suppiv 
in the house can use it without much trouble and at little 


10 


expense to replace the accumulator and dry cell battery. 
Not only do the supply mains provide an effective sul- 
stitute, but the supply is cheaper and more reliable, and, 


‘because of the higher anode voltages which may be used, 


better adapted to sets intended for loud-speaker work. 


“Thus we may supply 150-200 volts to the output valve — 


of the set, given a suitable valve, and not worry about 
the magnitude of the anode current. 

Now the D.C. mains do not give a perfectly steady 
direct current, but one which has alternating currents 
superimposed on it, the magnitude of the ripple and its 
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Fig. 2.—The receiver of Fig. 1 with direct current mains for the 
piate current supply. 


nature depending on the source of the supply, and to some 
extent on the load connected to the mains. In some 
districts the ripple is negligibly small, whilst in others it 
is very pronounced ; in addition, the ripple will be found 
to vary in magnitude during the day. 

The current is therefore not suitable as it stands for 
applying direct to a receiver, for the variations would 
produce noises and hum sufficient in some cases to render 
weak passages in music quite unintelligible. It is there- 
fore necessary to pass the current through a filter or 
smoothing system so that only pure direct current is 
supplied to the valves and also to provide means for 
reducing the main voltage to a suitable value. 


Connecting a Two-valve Set. 


Suppose we take as our starting point the two-valve 
receiver connected as in Fig. 1. This has a detector 
and transformer-coupled low-frequency amplifier, and in 
many instances will provide fair loud-speaker operation 
from the local broadcast station, The anode circuits are 
supplied from a battery shunted by a condenser C, and 
our problem is to remove this battery and connect the 
D.C. mains. 

If the mains are of 200-240 volts it is first of all neces- 
sary to connect a potentiometer of some sort across the 
positive and negative terminals; a number of electric 
lamps connected in series may be used. or a wire resist- 
ance of one or two thousand ohms will do quite nicely. 
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Working a Set from D.C. Mains.— 

The voltage between the’ negative terminal and the 
+ H.T. terminal of the set, Fig. 2, will then depend on 
the position of the contact P and may be adjusted to 
provide the most suitable voltage. It should be noted 
that when the valves are alight, the current flowing from 
the mains is equal to the current in the resistance between 
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Fig. 3.—The receiver of Fig. 1 with direct current mains for the 


plate and filament circuits. 


point P and the — main terminal added to that which 
passes to the set. Hence the ratio of the voltage of 
point P to the total voltage is less than the ratio of the 
resistance of the potentiometer between point P and nega- 
tive to the whole resistance. The difference is not very 
mnarked, however, except when the current flowing to 
the valves is an appreciable fraction of the current from 
the mains. A further point of interest is that the volt- 
tage of point P cannot be measured with accuracy on an 
ordinary voltmeter ; however, if the voltmeter has a high 
resistance so that it takes but little current compared with 
the total current flowing in the circuit, the voltage indi- 
cated will pot be much lower than the actual voltage 
when the instrument is removed. Perhaps. the easiest 
way of determining the voltage applied to the valves is 
by connecting a milltammeter in the anode circuit of the 
second valve. If its characteristics and the grid bias 
are known, the anode voltage may be estimated with an 
accuracy sufficient for prac- 
tical purposes. 

We have now connected a \, 
potentiometer across the | 
mains, but before joining it | 
to the + H.T. and — H.T. | 
terminals of the set, we must | 
make sure that the mains | = | 
will not be earthed. For "4 } | 
this purpose a condenser C, | 
of about o.5 mfd. is con- 
nected in the earth wire, and | SL’ 
as the voltage between one SS ot 
of the mains and carth will 
usually be of the order of a 
few volts, this condenser he 
need not be specially insu- 
lated. In some districts the 
voltage to earth of the nega- 
tive main is only a few volts ; 
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in others, the positive main is the one which is more 
nearly at earth potential. This condenser is in the aerial 
circuit, however, and its high-frequency loss resistance 
should not be unduly high; for this reason it may be 
preferable to employ a condenser having a mica dielectric. 

The next thing to be considered is the filter, or smooth- 
ing system. ' This should usually be connected in the high 
voltage side of the supply, and when the negative main 
is the side neagest earth potential should be joined as 
indicated in Fig. 2. The smoothing system shown in 
this figure comprises a choke coil L, and condensers C, 
and C,; it is usually found that the supply of anode 
current is satisfactorily smoothed when the choke has an 
inductance of about 30 henries and the condensers a capa- 
Sometimes condenser C, is not 
required, and it may be found that the primary winding 
of an L.F. intervalve transformer is satisfactory as L,. 
but in general it is advisable to employ a specially made 
choke and large condensers. The chake used need mt 
be a large one physically ; the type sold for an intervalve 
coupling, is suitable, although it must not be forgotten 
when ordering that it has to carry the anode current for 
two valves, which may amount to 15 milliamperes. 

Used as indicated in Fig. 2, the mains will provide an 
economical source of anode current, and when the smooth. 
ing system I.,, Ca, C,, 1s properly fitted, the receiver wil! 
in the great majority of cases be quite silent. 

The amount of current taken from the mains, and. 
therefore, the cost of the energy consumed, is determined 
mainly by the resistance of the potentiometer resistance 
or lamps, and will usually be about 0.2 ampere. Thus. 
with a 200- volt supply, the receiver is responsible for 
40 watts. 


The Filament Circuit. 


If the two valves employed in the receiver of Fig. : 
take the same filament current we can connect them in 
series. In the case of D.E.5 valves the voltage drop 
across the two filaments in series will be 1r, and the 
current 0.25. ampere.. Now the current flowing through 
the potentiometer in the above example was assumed to 
be o.2 ampere; we can therefore connect the valve fila- 
ments in series with the potentiometer, and by reducing 
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Fig. 4.—A typical 4-valve receiver with one stage of high-frequency amplification, anode rectification 


and two low-frequency magnifiers. 
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Working a Set from D.C. Mains.— 
its resistance by a suitable amount, arrange for a current 
of 0.25 ampere to flow through the filaments. 

The connections will then be as in Fig. 3, where R isa 


regulating resistance, and it should be noted that the | 


grid of the L.F. valve has a negative bias of 5.5 volts. 
Regulating resistance R may have a value of about 30 
ohms, and is provided to permit a close adjustment of 
the filament current to be 
made, and for starting up. 

The resistance can have a 
higher value provided it will 
carry the current. 

It will usually be found 
that if the filaments are con- 
nected inf series with a re- 
sistance across the mains 
without any - smoothing 
arrangement that a hum is 
heard. To remove this it is 
necessary to connect a choke 
in series with the filaments, 
and it has been found satis- 
factory to connect the choke 
in the positive side, as at L,, 
Fig. 3. “This choke has to + 
carry a redatively large cur- 
rent, 0.25 ampere in the 
example being considered. - 
lt has therefore to be wound with a fairly heavy gauge of 
wire, and the iron core must be sd arranged that it is 
not saturated. For this reason an open core choke will 
suffice, and if a choke of the closed core type is used, 
an air gap of the right size must be provided. 


s 


A Four-vaive Set, 


The inductance required to smooth the filament current 
depends to some extent on the type of valve used as well 
as on the impurities in the supply, so that the best choke 
for a given bad case will have to be found by trial. A 
choke which has been found effective in removing the last 
trace of hum consists of a winding of No. 27 enamelled 
copper wire on an intervalve transformer core, one end of 
the core being pulled out to provide an air gap. The 
air gap is adjusted for least noise while listening to the 
Set. 
Referring to Fig. 3 again, it will be seen that the 
anode voltages of the valves have been changed by con- 
necting the filaments to the potentiometer, and to compen- 
sate for the reduction in voltage applied to V., contact 
P should be raised. A fixed condenser C, has been added 
and may have a capacity of 1 mfd. 

With the filaments connected in this way the power 
taken by the set is 50 watts for a 200-volt supply, and 
20 hours’ running will cost about sixpence when the 
current is taken from the electric light mains, and much 
less than this if the power mains are used. 

While it is satisfactory to give the valves of a two- 
valve set the same anode voitage, it is usually preferable 
to arrange for different voltages in larger sets. The four- 
valve set of Fig. 4, for instance, will normally have a 
low H.T. voltage for the H.F. and detector valves, and a 
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supply at a higher voltage for the L.F. valves. Further, 
valves V, and V, will usually be of the power type, 
capable of taking an anode voltage of 150-200. The 
problem in this case then is to provide the two anode 
current supplies from the mains, and this is effected as 
indicated in Fig. 5. It will be seen that the potentio- 
meter, which may comprise a wire resistance or lamps, 
is tapped at two points, P, for the lower voltage and 


POTENTIOMETER 
MAINS INPUT 


Fig. 5.—The receiver of Fig. 4 with direct current mains for the plate current supply. 


P, for the higher voltage. Two separate smoothing 
systems are usually necessary, and each has its choke and 
condensers. Sometimes condensers C, and C, are not 
required. This can only be found by trial, but it is 
important to notice that condensers C, and C, should be 
well insulated ones when the voltage across them is 150 
volts or more. Condensers C, and C, may be the ordin- 
ary paper condensers, as the voltage across them will 
normally be Jess than 
100 volts. 
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Fuses and H.F. 
“ Chokes. 


The wires of the 
electric lighting system 
and power circuits 
carry high-frequency 
currents, and these may 
be of sufficient strength 
to interfere with the 
satisfactory working of 
a set. In many in- 
stances it wil] be found 
desirable to connect 
high-frequency choke coils in the main leads to 
the receiver. These coils can be connected quite 
close to the set, as indicated in Fig. 6, and should 
not be wound with wire of too fine a gauge, as they have 
to carry about one-quarter of an ampere in the case of 
the receivers discussed above. Coils having an induct- 
ance of 200 microhenries will suffice for the 200-600 
metres wavelength band, and 5,000 microhenries for the 
longer wavelengths. 


MAINS INPUT 


Fig. 6.—Method of connecting lamps 
to replace the potenttometer of Figs. 
2, 3 and 5, also fuses and high- 


frequency chekes. 


A 1% 


872 


JUNE joth, 


7926. 


A Section Devoted to New Ideas and Practical Devices. 


VARIABLE COIL HOLDER. 


Experience with short-wave re- 
ceivers shows that it is advisable to 
mount tuning coils and condensers 
some distance from the front panel 
if hand-capacity effects are to be 
avoided. A simple and practical way 
for putting this principle into eftect 
in the case of plug-in coils is shown 
in the diagram. It is peculiarly well 
adapted to ‘sets built on the so-called 
Ametican principle, in which verti- 
cal ebonite panels are screwed to, the 
front and back edges of the base- 
board. 


as Close as possible to the lower edge 
of each panel, after making due 
allowance for the flexible wires to be 
attached to the nuts securing the plug 
and socket. The latter should be 
fitted as near as possible to the end 
of the rod to minimise vibration due 
to the flexibility of the rod and in 
order that most of the weight of the 
coil may be supported by the back 
bearing. 


TERMINAL PANEL 


WOOD BASE 


Variable mounting foc plug-in coil 


It is recommended that the bear- 
ing holes should be bushed and a 
spring washer fitted near the front 
bearing to take up any end play in 
the shaft. —W. L. S. 


oo0oo0oọ = 
OILING PULLEYS. 

To oil the pulley at the top of an 
aerial mast, tie to the aerial halyard 
a piece of sponge of such a size that 

A I4 


The bearing hole should be drilled 


it can just pass through the pulley 
block when compressed. Soak the 
sponge in oil and pull through the 
pulley block, when the oil will be 
discharged in sufficient quantity to 
find its way to the bearing.— 
N. M. M. 
0000 


TEMPORARY CONNECTIONS. 
The diagram shows a method of 
modifying an ordinary pillar type 
terminal in order that connections 


Making connection to the wiriag of a 
receiver, 


may be made for experimental pur- 
poses to various points of the wiring 
of a receiving set. 
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VALVES FOR IDEAS. 


Readers are invited to submit brief : 
details, with rough sketches, where : 
necessary, of devices of experi= 

: mental interest for inclusion in this 

: section. A receiving valve will be 

: despatched to every reader whose 
idea is accepted for publication. 


Letters should be addressed to the Editor, 

: “Wircless World and Radio Review,” Dorset 

House, Tudor Street, London, E.C. 4 and 
marked “ Ideas.” 


` 


A slot as cut in the side of the 
terminal in order that it may le 
clamped to the wiring at the requires 
point, and a valve socket is substi- 
tuted for the fixing screw. Conner. 
tion is then picked up by means of 
a flexible lead and wander plug 
fitting into the valve  socket.— 
C. G. B. 


0000 


POLARITY INDICATOR. 


To save searching for a small re- 
ceptacle in which to place acid everr 
time it is necessary to make a test 
of polarity, it is a good plan to make 
úp the permanent tester illustrated in 
the diagram. 

A glass test-tube is fitted with ı 
three-hole rubber bung which can Ie 
obtained from dealers in chemi: 
apparatus. Ter- 
minals, to which 
short lengths of 
copper wire have 
been attached, 
are then forced RUBBER 
into the outside gopperetn- 
pair of holes in 
the bung, leav- 
ing the centre hole as 
a vent for the gas. 
The tube is then filled | 
suitable height 


to a 
with slightly acidu- 
lated water; only a 


few drops of acid are 
necessary, and if ex- 
cess is added the fuses 
may be blown when the 
indicator is connected across the main- 
direct. 

The use of a glass tube enabl- 
the electrodes to be closely observe: 
(the negative .pole gives the greate: 
evolution of gas). For strength, the 
special test-tubes known to chemist: 
as ‘“‘botling tubes” are reom 
mended.—J. W. 
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WIRELESS CIRCUITS 
im Theory and Practice. 


15.—The Valve as a Detector. 
By S. O. PEARSON, B.Sc. A.M.LE.E. 


HE three-electrode valve possesses characteristics 

which make it eminently suitable for use as a 

detector as well as an amplifier of high-frequency 
oscillations, As in the case of the simple crystal, detec- 
tion is effected by rectification of the modulated high- 
frequency oscillations. The valve must be operated in 
such a manner that it separates out the audio-fréquency 
variations from the high-frequency carrier wave, thus 
enabling audible sounds to be heard in the telephones or 
loud-speaker. 

There are two distinct methods of making a three- 
electrode valve act as a detector, both of these methods 
employing the principle of rectification; that is to say, 
all the negative half-waves of the high-frequency oscilla- 
tions are completely or partially suppressed, whilst the 
positive “half-waves are allowed to pass freely. 

The rectification is effected in both cases by making 
use of the property of the one-way or unilateral conduc- 
lvity possessed by the valve between the various elec- 
trodes. The two methods are known as anode rectifica- 
tion and grid rectification respectively, the former making 
use of the curvature of the anpde characteristic curve of 
the valve, and the latter employing the unilateral conduc- 
tivity of the grid to filament circuit inside fhe valve. 
Fach method has its advantages and disadvantages, and 
the conditions under which one or the other is the more 
suitable will be discussed. 


Anode Rectification. 


In Fig. r the ordinary anode characteristic curve show- 
ing the relation between the piate current and grid voltage 
Is given for a typical receiving valve. If the normal 
grid potential of the valve is adjusted by means of a 
potentiometer or grid battery, so that the valve operates 
on the lower bend of the anode characteristic curve, as 
Shown in Fig. 3, then any increase of the grid voltage 
in a positive direction will cause a corresponding increase 
in plate current, which is large compared with the de- 
crease of plate current obtained by decreasing the grid 
voltage by ‘an equal amount below the normal value. 
"hus, if an alternating voltage is applied to the grid, 
the increase of plate current during each positive half- 
wave will be greater than the decrease during each nega- 
tve half-wave. These conditions are clearly shown by 
the sine curves in Fig. 1. The diagram shows that the 
mean value of the plate current is actually increased when 
an alternating voltage is applied to the grid, provided the 
valve is operated on the bend of the characteristic curve. 
It will be remembered that for amplification the valve is 
Operated on the straight portion of the characteristic, and 
that a small alternating voltage applied to the grid does 
not cause any change in the mean value of the plate 
current. . 


II 


For the valve to act as an ideal rectifier for the recep- 
tion of telephony, the change of plate current from the 
normal value should be directly proportiona! to tbe ampli- 
tude of the high-frequency oscillations applied to the grid. 
But these ideal conditions are not met with in practice, 
being only approximately approached when the circum- 
stances are favourable. - 

It was shown in a previous instalment that the energy 
received by the aerial in the case of radiotelephoñy is in 
the ‘torm. of modulated high-frequency oscillations, the 
amplitude of the carrier wave being varied in accord- 
ance with the wave shapes representing the speech or 
music. As a rule the amplitude of the carrier wave does 
not vary more than about 20 per cent. on the loudest 
notes. The function of the valve detector is to cause 
the mean value of the plate current to vary in exact 
accordance with the wave shape of the audio-frequency 
component of the incoming oscillations. 


Dynamic Characteristics. 


The rectifying properties of a valve can be seen more 
clearly from the dynamic characteristic curve, #.¢., from 
the curve showing the relation between the amplitude of 
the alternating voltage applied to the grid, and the mean 
value of the plate current, than from the ordinary static 
anode characteristic curve. It 1s quite an easy matter 
to find experimentally the dynamic characteristic curves 
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Tar 1.—Diagram showing how the mean value of tbe plate current 
is increased by applying an oscillating E.M.F. to the grid when 
the valve is operated at the lower bend of the anode characteristic. 


of a valve if a source of A.C. supply is available. In 
the ordinary way it is not easy to measure low values of 
alternating voltage, but the difficulty can be overcome by 
using a potential divider which can easily be constructed 
by any amateur as follows :—Measure out ten pieces of 
No. 22 or 24 S.W.G. bare ‘‘ Eureka ” resistance wire, 
making each as nearly as possible 2 metres long. Wind 
each piece into two tight spirals on a rod about in. 
A I5 
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Wireless Circuits in Theory and Practice.— 
diameter or less, beginning from each end in turn, and 
leaving a straight portion about 3in. long in the centre, 
and straight ends each about rin. long, as shown in 
Fig. 2(a). These ten resistances are then mounted on 
the underside of a board about 2ft. long and 1oin. wide, 


the ends being soldered to the shanks of 11 terminals. 


mounted in a row near one of the longer,edges of the 
board, as shown in Fig. 2(b). The centre portion of 
each resistance wire is bent round a small bobbin type in- 
sulator mounted near the opposite edge of the board, the 
10 insulators so required being mounted in a row parallel 
to the terminals. The shanks of the terminals should 
each’ have a saw-cut in the end to facilitate soldering, 
the method of fixing being shown in_ Fig. 2(c). The 
board should have four legs at the corners to prevent the 
Wires and terminal shanks from. touching the bench when 
in use. 
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Fig 2.—Details of simple potential divider. 


We have now a resistance of the order of 30 ohms 
which is divided into ten equal parts, and thus, when a 
given voltage is applied aggpss the two outer terminals, 
one-tenth of this voltage exists between any two adjacent 
terminals on the board. Such a piece of apparatus is 
extremely useful to the listener who constructs his own 
sets for making various simple measurements on valves 
or crystals. ; 

To obtain the dynamic characteristic of a valve a 
known alternating voltage of constant value is applied to 
the ends of the resistance, and any fraction, in tenths, 
of this voltage can be applied between the grid and fila- 
ment of the valve. The circuit arrangement is shown in 
Fig. 3. The filament of the valve is connected to one 
end B of the potential divider through the grid battery 
C, which is included to give the necessary negative grid 
bias in order that the valve shall operate at a suitable 
point on the anode characteristic curve. The grid itself 
is connecte in turn to the various terminals, starting at 
the end B. When connected to the extreme end terminal, 
marked O, the alternating voltage applied to the grid is 
zero, and when connected to the terminal marked 3, the 
alternating voltage on the grid will be three-tenths of the 
voltage across A B, and so on. 

The alternating voltage across A B should be adjusted 
to about 1o or 15 volts R.M.S. value, and since the 
source of supply voltage is usually much higher than this, 
„One or more lamps must be connected in series as shown, 
unless a step-down transformer is available. Those who 
have a step-down transformer, used in connection with 
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their battery charging apparatus, may use this instead of 
the lamps, the potential divider being connected directly 
across the secondary winding. The R.M.S. voltage 
across A B is measured by means of an ordinary A.C. 
voltmeter or otherwise, and the maximum value or ampli- 
tude of this voltage is obtained by multiplying it by 1.414. 

The mean plate current is read off from the milli- 
ammeter (mA) for the various A.C. voltages applied to 
the grid. There will be a separate set of readings and a 
separate curve for each value of the mean grid poten- 
tial applied through the medium of the grid battery C. 
In this way the three curves shown in Fig. 4 were obtained 
for the same valve, whose anode characteristic curve is 
given in Fig. 1. Each curve correspohds to a definite 
value of normal or mean grid potential as indicated on 
the curve. Although the plate current contains an osal- 
lating component, the moving-coil milliammeter in the 
plate circuit indicates the average value, z.e., the DTU. 
component.. 

The curves show that the mean value of the plate 
current increases rapidly as the amplitude of the voltage 
applied to the grid is increased, but as none of these 
curves obeys a straight-line law over’ any: part of its 
length, the change of mean plate current is not propor- 
tional to the strength of the applied oscillation. In fact, 
it is more nearly proportional to the square of the applied 
voltage, especially near the lower ends, and therefore for 
very weak signals or low amplitudes of oscillating volt- _ 
age on the grid there is practically no rectification at 
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Fig. 3.—Circuit for obtaining dynamic characteristic for anode 
rectification. 
rall. ‘This explains clearly why the use of a high-fre 
quency amplifier before the detector valve increases the 
receiving range of a set to such a marked extent. 


= Conditions for Minimum Distortion. 


It has been explained that the amplitude of the high- 
frequency oscillations received from a broadcasting statioa 
is only varied to a small extent by the low-frequency 
modulation. When the valve is used as a rectifier it will 
function most efficiently if the variations of amplitude 
take place over the steeper parts of the dynamic character- 
istic curve. Suppose that the valve is being. operated 
With —3 volts on the grid, the conditions being given by 
the upper curve of Fig. 4, which-is repeated in Fig. 5. 
Suppose, further, that the average amplitude of the high- 
frequency oscillation applied to the grid is ro volts, and 
that the modulation on the loudest notes is 20 per cent. 
Then during operation the amplitude of the oscillations 
will vary at an audio-frequency between 8 and 12 volts, 
and therefore between the points “A and B on the curve. 
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Wireless Circuits in Theory and Practice.— 

If the H.F. oscillation is being modulated by a pure sine 
wave of low frequency, we can see from the curve of 
Fig. 5 whether the resulting variations of the mean plate 
current will also be according to a sine law or not. ‘The 
diagram shows us that the wave shape is very nearly a 
faithful reproduction of the audio-frequency component 
of the voltage applied to the grid, but not absolutely 
true. If the portion AB of the curve had been a 
straight line, then the reproduction would have been per- 
fect. The shorter the length AB, and therefore the lower 
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Fig. 4.—Dynamic characteristic curves showin 
lation applied 


between mean plate current and amplitude of 
to the grid. 
Fig. 5.—Diagram showing that low-frequency variations are 
faithfully reproduced by an anode rectifier if the percentage 
modulation is not too great. 


the percentage modulation, the more nearly perfect will 
the rectification be, and on the other hand, for a high 
degree of modulation, the length corresponding to AB 
may extend right round the bend in the curve, and so 


- produce a certain amount of distortion which might be 


particularly pronounced where complex wave forms are 
to be reproduced. 

A further important point in connection with anode 
rectification is indicated by the dynamic characteristic 
curve, namely, that in order to obtain efficient and more 
or less distortionless rectification, the amplitude of the 


- oscillation applied to the grid should be at least 4 volts, 


the call-sign of the R.N. College, Dart- 


the’ rectification being very inefficient for weak signals. 
The valve considered above is an ordinary ‘‘ general 

purpose ’’ valve, but there are on the market special types 

of valves with particularly steep anode characteristics and 


General Notes. A 
We are asked to state that G BVJ is 


mouth. This.is sometimes mistaken for 
a Belgian Station. Reports will be cordi- 
ally welcomed and acknowledged. 

We understand that U.S.8. “Memphis” 
(NISS) left U.S.A. for Europe on the 14th 
instant, and is carrying out a series of 
tests on 100 watts until July 14th. 
The wavelength is about 36 metres, but 
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anode rectification. Valves of this type usually have high 
values of amplification factor and internal impedance. 
As examples can be mentioned the Marconi QX. type, 
which has an amplification factor of 25 and an internal 
resistance of 80,000 ohms; the SP. 18/B. (Blue Spot), 
with an amplification factor of 35 and- an internal re- 
sistance of 70,000 ohms; and the D.E.s5B. type, which 
has an amplification factor of 20 and an internal impe- 
dance of 30,000 ohms. 


Best Values of Anode and Grid Voltage. 


The best value of negative grid bias to use for a par- 
ticular valve naturally depends on the high tension volt- 
age applied to the plate, the higher the value of the 
H.T. voltage the more negative will the grid have to be 
made in order that the valve shall operate at the lower 
bend in the anode characteristic curve. Now, it is quite 
common practice to employ quite a low plate ‘voltage so 
that little or no negative grid bias is required ; but this 
has a certain disadvantage in another respect. When the 
grid potential js increased above zero in a positive direc- 
tion, an electron current will flow between the grid and 
filament, and for a given grid potential this grid current 
decreases as the plate voltage is raised. Now, as grid _ 
current is liable to cause distortion, it is better to use a 
fairly high plate voltage in conjunction with the requisite 
negative grid bias. 

W hilst on the subject of anode rectification, it should 
be mentioned that a ‘‘ soft ’’ valve, 7.¢., one with a small 
trace of gas left in the bulb, is particularly sensitive 
as a detector employing this method. Owing to the rapid 
ionisation of the gas as the grid voltage is raised, a very 
steep anode characteristic curve is obtained with a sharp 
bend at the lower end. The adjustment of plate voltage, 
filament current, and grid voltage are quite critical. and 
owing to disintegration of the filament, due to bombard- 
ment by the positively charged particles or ions of the 
gas, the characteristics of the valve are continually 
changing, and the life of the valve is comparatively short. 
Soft valves have almost gone out of use for these reasons. 

The next instalment will deal with grid rectification, 
and a general comparison will be made between the two 
methods. 


vee, Chilean Amateurs who are working on 
: Short Waves. 
ooan 
A Correction. 

We regret an error in the list of Inter- 
national prefixes on page 760 of our issue 
of June 9th, the indicating letter for South 
Africa should have been O and that for 


Austria Ò. 


varies for day and night working. When 
the vessel reaches Europe, the transmitter 
will be transferred to U.8.S. “ Pitts- 
burg”? (NOT) by Dr. Taylor. 

The Belgian Amateur B H5 works re- 
gularly every Friday night, sometimes 
with B Y5 and sometimes with B G11, 
from 23.00 G.M.T. onwards, on a wave- 
length of about 200 metres, and will wel- 
come reports. He also transmits on 44-46 
metres with an input of 15 watts, using 
a Hartley” circuit. 
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Mr. A. G. 
West Hill. 


ecesucrososeseagoosovasescoose-osonasoe> O000 
OZAK G 2ARM G.2BL G@.SBRZ G. 218 
B 05. on 190-200 metres using 30 watts G. 2C Q. SKJ G. 257 G SEHR G. SIR 
and a Hartley circuit, also desires reports. G. 5SY G.5 G. G. 6AM _ G. 6AR 
Binnie, 1, Cromford Road, G- 6AX G.6MMB A.4VS AT. SEF A.5KN 
eee U. 7BBW U.SSE X.1VJ. ‘ 
S.W.18, is willing to forward oO00 
reports to G11.H5, 05, and Y5. NEW CALL -SIGNS ALLOTTED AND STATIO S 
IDENTIFIED. 


ocoo 
Chilean Amateurs. 


Through the courtesy of Mr. Luis M. 
Desmaras (CH 2LD), Castilla 50 D, Santi- 


ago de Chile, we are able to give our 
readers the call-signs and addresses of 


G 2BLG I. R. Martin, Castlemount. Worksop, Notts. 

G 2BQQ D. D. Longmore, Northcot, Balsall Common, 

rent Transmits on 100 and 640 metres. 

G2BVK A. S. Watford, 6, Bexley Villas, Clarence 
Station Road, 


Road, Windsor. 
G6OT H. A. Clark, 71, Bedford. 
Transmits on "45 and 90 metres. 
GI2BNR L. Marshall, 58, Fernan Street, Belfast. 
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Wireless with the 
NORTHERN AUSTRALIAN EXPEDITION. 


R. MICHAEL TERRY, F.R.G.S., who took 
the first motor across Northern Australia in 
1923 (incidentally an old Ford), found, om his 
return, that so very little was 
Northern Australia that he spent much time in lecturing 
and attending discussions, and found that the story of 
his experiences created a great deal of interest. It was 
with the idea of familiarising people with the conditions 
and people of Northern Australia that a second journey 
was organised from which Mr. Terry recently returned. 
His party started from Darwin, Northern Territory, 
and, having followed a south-south-west direction, 
eventually arrived at Gregory’s Inland Sea, 1 ,000 miles 
away. From there’ the expedition penetrated into War- 
burton, the great sandy desert, as far as Mount Cornish, 
where, it seems, the party were the first white men to 
arrive. It had been intended to carry out further in- 
vestigations of the sand plains, but owing to an excep- 
tionally dry season (one of the worst ever known in the 
North) it was safest to be content with visiting Mount 
Cornish From that time onwards a new route was 
planned. which involved skirting round the edge of the 
dry country, where water was more plentiful, till eventu- 


v. 


+ 
Fonrcarr’s INLAND SEA *. 
| Gt Sandy Desert 


t 
t NORTHERN | 
[] 

: TERRITORY | 
ry t 
eee ens e ER L- “| QUEENSLAND 


a LONCURRY 


"VINTON 


WESTERN 
AUSTRALIA 


ROVTE FOLLOWED BY 1925 EXPEDITION ‘amman 
- 1923 ” 
The route followed by the two expeditions 


A 18 


known concerning 


ally the expedition arrived at Broome, having coverei 
2,000 miles in about four months. 

There were seven men in the party, two Guy-Roadies 
1-ton lorries, each pulling a trailer, and an A. J. S. mte 
cycle and sidecar. 

Amongst the equipment of the expedition there was: 
Gambrell three-valve wirele’s receiving set, which = 
the first set to be taken into the interior. It was a sur 
of never-ending amusement and intense interest to the f=" 
white men met during the cotirse of the journey, ami 
should result in a number of receiving sets being erecte! 
in this little-known part. 

When the expedition left Darwin it went by rail th 
first 200 miles to Katherine; for the next 300 miles to 


Wave Hill Station the course of the Dry River Stot 


route was followed. At Wave Hill Cattle Station t! 
route ‘of 1923 was joined and followed to Gorde 
Downs. This stage proved to be far easier thi 
had been anticipated, because where there had 
been only the most indefinite signs to guide K 
traveller in 1923, in 1925 it was found a good track 
had been made in the meantime. From Gordon Dow 
a course was pursued down Sturt Creek to the last sette 
ment at Billiluna Station. One white man was living 
there, with many natives looking after a few cattle. O 
wards from this last place roving bands of blacks wer 
the only inhabitants. . 

It would be difficult to over-estimate the companions! 
rendered to the party by the presence of the wireless w! 
which kept them constantly i in touch with what was goin: 
on in the more civilised parts of Australia. Althoug! 
they could not communicate, the receiver, neverthele. 
proved the means of contact with the ottside wort 
which could not have been maintained in any other e 
In any further expeditions undertaken, a wireless set ¥'! 
always be regarded as one of the most essential units ¢ cf 
the equipment. 
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UNIVERSITY WIRELESS. 


A wireless set is to be installed in 
Sheffield University for educational pur- 


oo0oo0o 


A CHILLY RECEPTION. 

Mr. Achille Alziari, of Kentish Town, 
has been fined 40s. and 2łs. costs for 
using a wireless set without a licence. 


0000 
NEW ZEALAND BROADCASTING. 
By to-day (June 30th) the Radio, 


Broadcasting Company of New Zealand, 
Ltd., has undertaken to have stations 
erected and in working order at Auck- 
land and C hristchurch. 


oo00°0 


EXIT THE HALLE BROADCASTS. 
Next season’s concerts by the Halle 
Orchestra, Manchester, will not be 
broadcast @wing to differences arising 
between the Musicians’ Union and the 
B.B.C. on the question of additional 


payment. 
oo00 


WIRELESS AT THE R.A.F. DISPLAY. 

The Royal Air Force Display at Hen- 
don on Saturday next, July 3rd, should 
attract mamy wireless enthusiasts. 

An event which will have a popular 
appeal will be squadron drill carried out 
by wireless telephony, orders being given 
by the squadron leader from his machine 
in the air or from the wireless ground 
station. The call sign of No. 26 
Fighter Squadron, which will carry out 
this event, is “ Mosquito,” while the 
ground wireless station with which it 
keeps in touch is ‘‘ Fantail.” 

About 180 aircraft, drawn from Home 
Defence, Army Co-operation and train- 
ing units will take part in the display. 
Sixteen new machines, most of which 
have since their inception been regarded 
as highly secret, will be present. 

As Hendon is now the property of the 
Air Council it has been possible for 
important improvements to be under- 
taken by the Display Committee for the 
comfort and convenience of spectators. 

Boxes for six (price £4, £5 and £7) 


-and tickets 5s. and 10s. can be obtained 


from any agency or library or from the 
Secretary, R.A.F. Display, Inland Area, 
Bentley Priory, Middlesex. Two shilling 
tickets are available at Hendon aero- 
drome on the day of the display. 
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NO COLLECTION? 

A “radio parish ”? has been instituted 
at Portland, Maine, U.S., the “ pulpit ” 
being a broadcast studio. 

0000 
UNSIGHTLY MASTS. 

The district surveyor for Markyate 
(Hertfordshire) has been complaining 
that certain local wireless masts resemble 
Harry Lauder’s walking stick. Tenants 
on the housing estate are now forbidden 
to erect: masts without official permis- 
sion. 

o000 


P.O. WIRELESS. 

The Postmaster-General states that 
during the financial year ended March 
Jist, 1926, the number of cablegrams and 
wireless messages dealt with by the Post 
Office amounted to 11,314,458. — 


SHIP SET ON TERRA FIRMA. Many interesting pieces of wireless a 
joneers are now on view at Marconi 


so exhibited. 


by Senator Marconi and other 
certain modern equipment is 


DANZIG CALLING. 

The Free City of Danzig will shortly 
be added to the list of European cities 
possessing broadcasting stations. Build- 
Ing operations have just been started, 
and it is hoped to have the new station 
in working order at the beginning of 
August. 

oo0ovo 


THREE MORE STATIONS FOR I.F.8. 
The Irish Minister of Posts and Tele- 
graphs announces that it is hoped to 
equip three extra broadcasting stations 
in the Free State, each- with a power 
equivalent to that of the Dublin station. 


0000 


QUIET READING. 


The Reading Town Council has passed 
a by-law that ‘‘ No person shall in any 


-street or public place operate any loud- 
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aratus used 
ouse, where 
The photograph shows a liner's trans- 


mitting and receiving plant installed as if on board ship. 
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THE UBIQUITOUS LOUD-SPEAKER. The use of loud-speakers and amplifiers for 

ublic speaking has practically ceased to arouse comment in America, where these 
Dematite are taken as a matter of course. The photograph shows ‘Mr. Hanford 
MacNider, Assistant Secretary of War, — cadets at the West Point Military 


speaker in such a manner ‘as to cause 
annoyance to or disturbance of residents 
or passengers.” Offenders are liable to a 
penalty of £5 
; oo0oo0oo0 

WIRELESS AND A THIEF. 

A wireless message to the police that 
jewellery valued at £1,535 was missing 
from the luggage of an American pas- 
senger on the “ Leviathan,” resulted in 
detectives boarding the vessel when she 
arrived at Southampton from New York 
last week. The following day Robert 
Harrison was sentenced to three months’ 
imprisonment for theft of the jewellery. 

ooo0oo 
BEAM WIRELESS TO CANADA. 

The first link of the chain of world- 
encircling beam stations will be com- 
pleted in a few days with the opening 


of beam communication between the 
British Isles and Canada. The trans- 
mitting and receiving stations in this 


country for the Canadian service are at 
Bodmin and Bridgwater respectively. 
ooo0oo 


WIRELESS AT THE N.P.L. 


Curiosity as to the work of the 
National Physical Laboratory during the 


past year was satisfied to some extent 


en Tuesday of last week, when the 
laboratories at Teddington were open 
for the annual inspection. 

Probably the most interesting exhibit 
in the wireless section was the N.P.L. 
standard wavemeter, which gives a fre- 
quency measurement from ten to 50,000 
kilocycles. A quartz crystal oscillator, 
with its amplifying valves, was also on 
view. With regard to the measurement 
of coil resistances it was surprising to 
note that no screening was employed. 
As if to atone for this, however, 
was the screened oscillator, placed in a 
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special room screened with wire netting. 
From the oscillator the leads were 
taken through screened cases to the 
measuring instruments in the next room, 
where even the operator was screened in 
_a special cabinet. 

PF rigid aerials were conspicuous every- 

ere 


oo0oo0oo0o 
CUCUMBERS AND WIRELESS. 
Considerabłe excitement has been 


aroused in the Midlands by the’ claims of 
an amateur gardener, Mr. William Boot, 
of West Bridgford, near Nottingham, 
that his plantS are drawing energy from 
his wireless aerial. Cucumbers and 
tomatoes are said to be peculiarly sus- 
ceptible.. Mr. Boot omits to state what 
class of programme is most encouraging 
to vegetable growth, and until we know 
whether a cucumber is ““ highbrow ”’ or 
‘“ lowbrow,” we can only await further 


“experiments in breathless silence. 


oo0oo0oo0o 
WIRELESS IN THE OPEN-AIR. 
Summer wireless concerts, with open- 
air loud-speakers, have been inau urated 
as a regular feature at the Dell, Port 
Sunlight. 
ooo0o°o 
WIRELESS FOR ARCTIC POLICE. 
The Royal Canadian Mounted Police 
post at Tree River, 
in the Western Arctic, 
to Kent Peninsular, Bathurst Inlet, 135 
miles east of ‘Tree River. Bernard 
Harbour, at the mouth of Coronation 
Gulf, is to have a post opened there, 
whence the police will exercise super- 


is to be moved 


` vision over 74,000 square miles of the 


west side of the Victoria Land Pre- 
serve. Wireless, receiving sets will be 
installed at both posts to “enable the men 
to hear programmes from stations in 
Canada and the United States. 


Coronation Gulf, 
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WIRELESS THE WONDERFUL, 

Never has the long arm of coincidence 
been more manifest than in recent prose- 
cutions under the Wireless e are 
Act. In nearly every case the summons 
haS been received on the very - 
which the defendant had cis 
take out his licence! 


ocoo 


WHERE IGNORANCE IS- 


The other day Mr. L. J. Wallace, of 
Tobermore, Ireland, summoned ~ 


. * . 


the Wireless Act, pleaded ignorance of 


the necessity of taking out a wireless 
licence. He got off with a a nominal fine 
of one shilling and costs! 


0000 


WIRELESS TELEPHONY 
VESSELS. 

Very satisfactory results are reported 
from the working of the Marconi wire- 
less telephone sets installed on harbour 
vessels some twelve months ago by the 
Basrah Port . Trust. Te vessels s 
equipped in the Persian Gulf are tè 
control vessels’ *‘ Alert °” and *' Yenan,” 
-the pilot vessels ‘‘ Nearchus,’’ “ Liger,” 
and station ship “ Harmaq,” working 
a shore stations at Tanoomah and 

ao 

A wireless bell is included «in each 
installation, which is of the Marcom 
YB type, so that there is no necessity 
for maintaining a continuous waten. 
Any vessel or station can call any of the 
‘others with the facility of an ordinary 
telephone. The transmitters have a 
` power of 100 watts, and the range for 
telephony, depending on local conditions, 
aries from 35-80 miles. The radius $= 
telegraphy is from 100 to 200 miles. 


ON HARBOUR 


ooo0oo 


WIRELESS AT WESTMINSTER. 


By our Special Parliamentary 
Correspondent. 

Broadcasting Controversial Matter. 
Last week in the House of Commons 
Mr. T. Shaw raised the question of whr 
the Postmaster-General had  forbiddes 
the broadcasting of an explanation by 
the employers and workers in the 
National Boot and Shoe Trade of thee 


_ conciliation scheme which had prevented 


any generak upheaval for upwards of 3 
years. 

Sir Wm. Mitchell Thomson said that 
since the end of the general strike the 
Government had exercised no contro! 
over the operations of the B.B.C. The 
action which ‘he took in this particular 
matter was taken in his ordinary 
capacity as Postmaster-General, and he 
was enforcing the understanding under 

which there was a rule that topics whith 
related to matters of political cos- 
treversy should not be broadcast. 


THE CYLDON CONDENSER. 

The Cyldon condenser, referred to os 
page 857 of our issue of June 23rd, is 
a product of Messrs. Sydney S. Bird. 
‘*Cyldon Works,’ Sarnesfield Read. 
Enfield Town, Middlesex. 
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By W. JAMES. 


a high-class valve receiver if they could be sure 
it would not be troublesome. There can be no 
doubt that the necessity for using dry cells and accu- 
mulators as power units, requiring constant attention and 
trequent replacement as they do, has played a large 
part in limiting the demand for receivers capable of giv- 
ing a satisfactory volume of sound with pleasing quality. 
In this connection it is important to note that one of 
the most serious defects of dry cells and accumulators is 
their variability. A receiver might be adjusted to give 
good quality with fresh batteries, but what happens when 
the batteries have been working for a short time? Their 
voltage falls, the internal resistance of the dry cell 
battery goes up, and this, with the majority of receivers, 
produces couplings between circuits, and as a consequence 
a serious falling off in the quality of the reception. 

This falling off in quality is experienced as a rule long 
before the dry cell battery has reached the end of its 
useful life, reckoned in terms of its current-giving capa- 
city, and cannot be prevented merely by adding a few 
fresh cells to maintain the voltage. Moreover, the harm- 
ful effects due to the resistance of the plate circuit bat- 
tery increasing after a short period of use are more 
serious the better the design of the set from a quality 
standpoint.. 

Quite apart from considerations of economy, conveni- 
ence, and appearance, then, it is a good thing to provide 
a source of power which has definite electrical charac- 
teristics, 2.¢e., characteristics which do not change with 
time. Small accumulators can, of course, be used with 
success by those who know how to take care of them, but 
even here we are faced with the fact that the voltage 
of a 150-volt battery, for example, may be allowed to 
fall to 135 volts before recharging is necessary. 
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How. to Build 
and Operate a Powerful 


Four=valve No Reaction Set. 


It would appear, therefore, that the most satisfactory 
source of power is likely to be the supply mains, and 
when suitable precautions are taken this is in practice 
found to be the case. Precautions certainly do have to 
be taken, but these do not call for any very expensive 
apparatus ; it is usually necessary to employ iron cored 
chokes and large condensers to level out the supply, as 
explained in another article in this issue, but once this 
apparatus has been set up the supply can be switched 
on and off bv means of an ordinary tumbler switch, and 
no further attention is likely to be required at any time 
because of the reliability of the apparatus employed. 


Features of the Set. 


The receiver illustrated here was primarily designed 
to give good quality from the local station, but it is 
sufficiently selective and sensitive to enable several other 
B.B.C. stations to be received at good strength; the 
second outstanding feature is that no batteries whatsoever 
are required for its operation, the direct current supply 
mains being used for filament heating and for the plate 
circuits, while the grid bias for all the valves is obtained 
by connecting the grid return wires to suitable points 
in the circuit. Four valves are used, and these are of 


` the type requiring a filament heating current of one- 


quarter ampere. The total power consumed by the set 
when connected to 200-volt D.C. mains is, therefore, 
about 50 watts, and 20 hours’ running is had for a cost 
of about sixpence, or much less if the power mains are 
used. 

A glance at the schematic diagram, Fig. 1, will reveal 
the remaining features of the set. It will be seen that 
one stage of tuned high-frequency amplification is used, 
and that this is followed by an anode bend rectifier and 
two stages of low-frequency amplification. The detector 
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“ No Battery ’’ Receiver.— ‘ 


is connected to the first low-frequency | amplifying valve 


by a resistance-capacity coupling, and this is followed by 
a transformer-coupled amplifier. A switch and two jacks 
are used to enable the loud-speaker to be connected 46 the 


4 


00000 


third or the fourth valve, and each jack is connected to 
a choke-condenser filter circuit for the purpose of insu- 
„lating the loud-speaker. This is quite necessary, since 
the low-frequency valves are worked with a high plate 
voltage, and, further, head telephones might be used in 
the third stage to tune in distant stations. 

One of the problems met with when a set is used near 
a broadcast station is that of direct reception due to the 
coils and wiring acting as collectors. Now, one of the 
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Fig. 2.—Constructional details of the H F. transformer (left) and the aerial tuning coil (right). 


A 22 


fetma aE pkar Cy, 1 mfd. fixed condenser; C3, 
condenser ; C;, 5 mfd. fixed condenser of A A Sait type; Cg, 0.01 mfd. mica con 
mica condenser ; R,, 30 ohms filament rheostat ; ; Ro, 10 ohms fixed resistor; R3, 30 ohms fixed resistor ; 7. 
of 30 d.s.c. eureka wire; R;, 1 megohm grid leak ; Rz, 5 megohms grid leak ; L; = Lo = Ly = 32 henry chokes ` 
4:1 transformer ; ; A, filament current ammeter. 


coils GE the receiver t can be pl . 
gives minimum direct p t the se 
be placed at right angles to the othe: ~O; Té 
if magnetic coupling between the coils ` ge o` 


Fence this second coil will act as a colle 
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m d. feed condenser Of 


the ordinary type. In this receiver the H 
transformer was made to stand seh in th 
this position it, does not collect any -app sia 
of energy directly, and it was considered a 
a special type of coil for the aerial à 

The coil used is of the double-wound — ype 
prises two similar coils mounted side ve 
nected in series. This type of coil b s as 
it has a negligibly small external magne oti. Be 
- ‘providing it pea 
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“No Battery ” Receiver.— 
condenser and is opsti: as indicated in fig. 
Two ebonite tubes, 2in. in diameter and qin. long, are 
used, and these are bolted together at the top and bottom 
by 4 B.A. screws and nuts; two small brass feet are 


provided as indicated i in the sketch. 
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Each coil is wound 


in the same direction with 70 turns of 27/42 litzendraht, 


tappings being taken for A, and- A, 


at 


40 and 20 turns from the top end of one 


of the coils. 
they are bolted together and the two lower 
ends connected, this connection also being 
used as an aerial tap, A,. 
be clearly seen in the illustrations ; 
looking at the front of the set, 
situated to the left of the copper 


screen. 


Tuned High-frequency 
Transformer. 


tuned ‘high- frequency | 
transformer is also illustrated in 
Fig. 2, and comprises a cylin- 
drical coil of 


The 


When the two coils are wound 


This coil can 


it is 


low resistance 


with the primary and neutralis- 
ing windings carried on ebonite spacers on its outer sur- 


face and at the earthed end. / A paxolin tube, 


fam 


YG 
= 
= 
A 


3in. in 


diameter by 34in. long, is used as the coil- former; this 
is held on two pieces of ebonite rod 2%in. long, which are 
screwed to a flat piece of wood, gin. long by about 


aerial connection strip, Drilling details : 


4 


^ 


5 YARDS OF 30 
DSC EUREKA IN 
EACH SLOT 
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Fig. 3.—Constructional details of the lamp Pej og adjustable resistance and connection strip; 


for No. 4 wood screws ; 


11n. 


wide. 
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The base and pillars form a convenient sup- 


port for the transformer, as it is only necessary to screw 
through the base piece to hold the transformer firmly in 
position. 
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Rear view of the set, 
showing the power unit 
with cover removed. 


It is necessary to fit three sets of screws and nuts, two 
being for the ends of the secondary winding (marked F 
and G) and the third, for the neutralising condenser con- 


nection (N.C.). 


The secondary coil is a straightforward 


winding of 72 turns of 27/42 litzendraht conductor,’ the 
wires having a single silk covering with an ‘outer cover- 


ing of double silk ; 
Eight pieces of ebonite, 


the turns are wound touching. 


about 14in. long and tin. 


wide, cut from a 3in. ebonite tube with hin, wall, are 


required fos spacers, and, 


ene dia. ; ; B, 7/32in. dia. ; C, jin. dia. countersunk 
, drilled and tapped for 6 B.A. screws. 


as is ‘shown in Fig. 2, one 
spacer has a small screw and 
nut fixed at each end, while 
two other spacers have a 
similar screw and nut at one 
end. The screws should have 
countersunk heads, and the 
holes in the spacers he well 
countersunk on the under- 
side. Two windings of No. 
40 D.S.C. wire are put on 
over the spacers, which can 
for convenience be held with 
elastic bands while the turns 
are being wound. Solder one 
end of the wire to the lower 
screw marked +H.T., and 
wind 10 turns, leaving a 
space between the turns. 
Finish this winding by 
soldering the end to the ter- 
minal marked P. Now 


1“ Litzen ” can be obtained 
from P. Ormiston and Sons, 79, 
Clerkenwell Road, London, 
E.C.1, at the price of 12s.: for 
50 vards. 
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“ No Battery ’? Receiver.— 
solder the end of the wire to 
the terminal marked N.C. 
and wind on ro turns; these 
turns lie in the space between 
the primary turns and the 
end of this coil finishes . at 
the upper terminal marked 
+ H.T. 

Thus the primary and 
balancing windings have ten 
turns each, and form a 
double winding of small 
capacity. The two + H.T. 
terminals should be con- 
nected. 

This transformer is de- 
signed for a valvé having an 


ET 4% : dl | o 
impedance of 10,000 ohms l ) 
or less, and when used with ` a 


a valve having an impedance 


of 8,000 ohms and an ampli- 3 area EEO aimed 
fication factor of 7.5, gave Fig. 4.—Details of the ebonite front panel. A, 7/16in.; B, 3/8in ; C, 1/8in. countersunk ; 
the following amplification : D, 1/8in. 
Wavelength a Wavelength combined pure amplification given above multiplied tn 
u i ee sa acces the regenerative contribution is many times the amour: 
480 2.5 320 29 given in the table. In fact, without.the least self-osci- 
430 26.5 260 29.4 lation the single high-frequency stage will magnify weas | 
400 -21.3 230 28.5 signals to such-an extent that several B.B.C. stations caa 
This is pure radio-frequency amplification; reaction be received in daylight on a loud-speaker with the st. 
does not enter into’ the question at aH, but when the It should be noted that adjustable reaction is not uset. | 


transformer is used in the set the balancing condenser and that no reaction is used on the high-frequency tras 
is so adjusted that there is no self-oscillation over the former; consequently it was found necessary to redor 
whole scal2; then the effective amplification due to the the detector damping to the lowest amount, and anek 
7 . | bend rectification with ampk . 

negative grid bias is emplored 
The transformer is therefor 
quite selective, this being due ir | 
part to the absence of sers 
valve damping, but mainly te 
cause of the low resistance of the | 
secondary coil. The low resit | | 
ance of the secondary coil si | 
accounts for the high and unifas . | 
amplification obtained. Te, 
amplification is higher than wie | 
a 200-microhenry coil tuned by 2 “ 
0.0005 mfd. condenser is used | 
for the secondary coil (as in t~% 
Long Range Threervalve Re , 
ceiver described in The Wire- | 
less World for May 26th am! | 
June 2nd), because the cul! 
is of higher inductance an 
therefore less capacity jis w 
quired to tune it to a give 
wavelength. The selectivite 
of this transformer, how 
ever, is not quite so good .« 
in the earlier receiver r 
ferred to. ` 

A view which shows the high-frequency and detector valves and the tuning apparatus. This transformer can te 
m £4 i 16 
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“No Battery ” Receiver.— , 
seen in the illustration between two. valves on the right- 
hand side of the set. 


Special Debkoton Connection. 


We will now pass to the detector which is set to Aiti 


as an anode bend rectificer and has a high resistance 
of 1 megohm in, its plate circuit. This resistance is 
marked R, in the diagram, and is an ordinary grid leak ; 


` a grid leak resistance is suitable because the plate current 


is of the order of 10 to 15 microamperes only, when the 
potentiometer which ig used to bias the grid negatively 
is set for best rectification. A by-pass condenser C, 
of 0.0002 mfd. is connected between the plate and fila- 
ment and the coupling condenser and grid leak C, and 
R, have values of 0.01 mfd. and 5 megohms respectively. 
These values are rather unusual, but we may say that 
the rectifier works very efficiently and that the lower fre- 
quencies are amplified particularly well. If a plate ¢cir- 


cuit resistance of, say, 100,000 ohms had been used, it 
would have been necessary to have used a coupling con- ` 


denser C, of about o.r mfd. with a grid leak R, of 
0.5 megohm, but when a rı megohm plate circuit’ resist- 
ance is used, the grid leak can be considerably increased 
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in value and the coupling condenser correspondingly re- 
duced for the same amplification-frequency character- 
istics. Now. one of the advantages gained is the increased 
amplification, because it must be remembered that the 
plate impedance of a valve set to rectify is very high— 
of the order of one or two hundred thousand ohms, and 
a second advantage is this, that the filament current of 
the detector can be- considerably reduced with a gain in- 
rectification efficiency and the Pony of greatly 
increased life. © 

The valve used may be a D.E. sb, or similar valve 
having a high amplification factor, and the resistance 
R, shunting the filament may have a value of 30 ohms, 
wire being taken off this resistor until best operation of 
the detector is obtained. We prefer, however, to use a 

valve of the 2-volt type for detection, and the one recom- ' 
mended is a Cosmos °S.P.18 Green Spot. This valve 
works very well when its filament is shunted by a 30 ohms 
resistance, the remaining valves of the set taking one- 
quarter ampere. 

Reference to the drawings ill show that the 1 megohm 
plate circuit resistance has been mounted in an upright | 
position, being held between terminals screwed in a 
piece of ebonite which in turn is fixed,to the baseboard. 


4%—~ 


S Å 


ol 


ti E AEN cat 


T H (ests: 
nt C4 MHT 

Se e A 
A s Boos E a 


a a 


prepar . 


Fig. 5.—Arrangement of parts on the baseboard. 
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“No Battery’? Receiver.— - 
This mounting was used berkias the set as originally 
made up used a large wire-wound resistance; this was 
found unnecessary, however, and the grid `eak may be 
held in an ordinary holder screwed to the baseboard. 
The grid leak is mounted just behind the detector valve 
V, on the L.F. side of the screen. 


Low-frequency Stages. 


The two low-frequency amplifying valves have a trans- 
former coupling, the transformer having a ratio of 
4:1, but a switch and two jacks are provided in order 
that the loud-speaker may be connected to V, and V,. 
Two filter circuits, comprising an iron-cored choke coil 
of 32 henries and two 1 mfd. condensers each, are also 
provided. 

If the filament circuit is traced out it will be seen that 
the positive wire from the supply is connected to one side 
of V,, passes through this valve to V,, through the 
shunted filament of V,, and thence to V,, through a fixed 
resistor R,, to the ammeter and filament rheostat R, of 
30 ohms. The resistor R, is employed to give the grid 
of V, a negative bias and its value is 10 ohms. 

A negative bias for the two L.F. valves is obtained 


by connecting the. grid return wires of these valves to 

one side of the filament of valve V,, shunting con- 

densers C, of 1 mfd. being employed to reduce noise. 
For the detector valve we have a potentiometer which 
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is.connected across the filament of V, and a by-pass con- 
denser of 1 mfd. is joined between the moving contact 
of the potentiometer and the negative end of the filament 
of the detector. These by-pass condensers are quite 
essential, as they help to remove hum and noise. 

The screen which can be seen in the illustration is 
made from No. 24 gauge copper sheet, and serves to 
isolate the H.F. part from the remainder of the receiver. 


The Power Unit. 


The power unit comprises a tapped resistance R, and 


three lamps for reducing the mains voltage to a suitable 
value for applying to the valves, and the necessary 
smoothing apparatus. A choke coil Ls, a home-made 
affair, is connected in the main positive lead and carries 
the full current of 0.25 ampere; its function is to smooth 
the filament current for the valves. Two other chokes 
are used, a 32-henry choke at L, and a 1oo-henry choke 
at L}. The chokes have different values because they 
carry the plate current of differant circuits, valves V, 
and V, being fed through a 100-henry choke and the 
two L.F. valves through the 32-henry choke. Two 
5 mfd. condensers, C,, are associated with the 32-henry 
choke, and as the voltage in the circuit is higher these 
condensers are of the 600-volt type. | Two condensers, 
C,, are also connected to the 1¢00-henry choke, but these 
are of only 2 mfds. each, and are of the ordinary type, 
as the H.F. valve and detector are worked with a low 
plate voltage. 

The series resistance R, 
has five sections, each con- 
taining five yards of No. 30 
D.S.C. Eureka wire wound 
on a wooden former as shown 
in the upper part of Fig. 
3. This former is 3in. long 
and rin. in diameter, and 
the taps are connected to 
tags mounted on a piece of 
ebonite, 3in. long by Bin. 
wide by jin. thick. This re- 


able m steps, and is used to 
adjust the filament current 
to 0.25 ampere when first 


course, but we cannot rely on 
the lamps passing the exact 
current required. Choke Iy, 
as we have mentioned, is 


af ee: eg , home-made, and consists of 
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The low-frequency amplifying part of the receiver. 


an intervalve transformer 
core and a winding of No. 
27 enamelled copper wire. 
When assembling the core an 
air gap must be left and 
arrangements made for hold- 
ing the core plates securely. 
‘In the choke used it was only 
necessary to file slots in the 
four brass side pieces, which 


~ 


sistance is therefore adjust- . 


setting up the set. ` The 
lamp resistances absorb most _ 
of the waste power, of 
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“No Battery ’’ Receiver.—- A ; : 
also act as supports for the completed component. The 
air gaps should preferably total at least o.25in. to begin 
with; when the set is put into operation the holding 
screws can be released and the core gently tapped down 
to reduce the gaps until the best setting is fotmd. 


Assembly of the Receiver. 


Fig. 4 gives details of the ebonite panel which carries 
the two tuning condensers, rheostat, potentiometer, two 
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jacks, switch, and filament ammeter. This panel is 
screwed to a baseboard provided with battens 13jn. wide 
by gin. thick, as shown in Fig. 5. ‘Details of. the 
arrangement of the parts on the baseboard: are given in 
this figure, but before assembling the parts the copper 
screen should be made and the end of the board cut 
„away and fitted for the power smoothing unit. As the 
power unit is enclosed in a box of perforated zinc, the 
base will have to be made and fitted, and then the 
chokes L, and L, and the condensers C, and C, can be 
put in position and screwed down. Above these parts 
a wooden platform is mounted, and this carries the three 
lamp holders, the resistance R,, choke L,, mains ter- 
minal strip, and a second connection strip. These parts 
are shown in Fig. 3. 

The only parts which remain to be made are the wooden 
blocks for the valve holders, which are 2}in. high by 
2in. x 24in., and the aerial-earth connection strip. There 

is also a support for the balancing condenser. The 
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Fig. 6.—Wiring diagram oi power unit. 
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aerial-earth connection strip carries four sockets and is 
sketched in the top right-hand corner of Fig. 3. 
' The parts can now be mounted in their proper posi- 
tions, and the position of the holes which are required for 
the connecting wires can be marked; also those which 
are to be drilled in the screen opposite the feet of the 
transformer T, and choke L,. Te ~ : 

The low-frequency and filament circuits are wired with 
lead-covered cable, a good idea of the layout being given 


in the illustrations. Lead-covered wire is used to prevent 
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couplings and to reduce any possibility of the set howling 


and picking up noises from the mains. | 

All leads carrying high frequency currents are of ordin- 
ary connecting wire, and some of them are run in systo- 
flex. The connections are given in Figs. 6 and 7, Fig. 
6 showing the wiring of the power circuit and Fig. 7 
that of the receiver proper. It will be noticed that in 
the diagram certain wires are not shown in full. This 
is done in order to prevent confusion. These wires are 
marked by letters. From the filament of valve V,, for 


instance, a Wire is shown passing to condenser C, toa 


point marked U ; the wire passes below the baseboard at 
this point, and comes up again at point U by the side 
of valve V,. The same method of identification is used 
with the remaining wires which pass below the base- 
board. . 

When the wiring has been done it should be strapped 
together and earthed by connecting the lead covering to 
the screen. This in turn is connected to one side of 
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“ No Battery’? Receiver.— a 
condenser C, joined in the earth 
lead of the set. 


rig. 7.—Wiring diagram of the receiver. 
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S Valves Used. 
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adjusted to 0.25 ampere. 

Three lamps are required, and 
here a difficulty is met with. If 
metal filament lamps are used a 
heavy current passes at the instant 
of switching on; on the other 
hand, the current gradually in- 
creases to its working value when 
carbon filament lamps are used. 
Now the voltage for the detector 
and H.F. valves should be about 
60, which is obtained by connect- 
“ing the H.T. wire for these yalves 
to point P,, the three lamps 
being approximately equal in re- 
sistance. These lamps also 
have to be of such a size that 
they will pass rather more than 
the normal filament current with 
the negate resistances cut 
out. 

The writer stoat uses two 
30-watt 100-volt metal filament 
lamps, and one 50-watt 200-volt 
carbon filament lamp, the mains 
voltage being 220. No surge of 
current through the filaments then 
takes place at the instant of 
switching on. 

When setting up the set, Wom: 
ever, it is advisable to connect a 
temporary resistance in one of 
the main leads to prevent the 
possibility of overrunning the 
valves, gradually cuttirtg out 
this resistance while notifg the 
current indicated by thé fila- 
ment ammeter. 
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Final Adjustments. 


Fuses and high-frequency 
choke coils should also be con- 
nected as explained on page 
871, and these can be mounted 
on the inside of the back of the 
cabinet. There is plenty of 
room for these components, as 
a space was left for them. 

Finally, it is necessary to 
adjust the balancing condenser 
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LIST OF PARTS. i 
1 of gin. PE TA tube, bin. thick (Micanite & Insulator 1 Grid leak, 1 meg. (Ediswan). 
i 3 Valve holders (Benjamin). 
2 Variable condensers, 0:0003 (G.E.C.) 1 Valve holder (Bowyer-Lowe). i 
2 Condensers, 5 mfd., for working off 250 volts DC. main _1 Potentiometer (Burndept). ¢ 


- (Telegraph Condenser Co.). 
1 Condenser, 0'5 mfd., for working off 250 vols D E oA 
main. (Telegraph Condenser Co.). 
8 Condensers, 1 mfd. (Telegraph Condenser Co.}. 
2 Condensers, 2 mfd. (Telegraph Condenser Co.). 
3 Lamp holders (G.E.C.). 
1 Transformer, 4 to 1 (Pye). `S i 
3 hg Henry choke (Pye). 
2 Henry choke (Pye). 
ee resistor, 10 ohms (Burndept). 
1 Fixed resistor, 30 ohms (Burndept). . 
2 Holders (Burndept). ~ 
1 Filament rheostat, 30 ohms (Burndept). 
1 Fixed condenser, ‘0002 (Dubilier). 
1 Grid leak, 5 meg. (Dumetohm), and holder (Dubilier). 


Approximate cost - 
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to prevent the high-frequency 
stage producing oscillations 
in the aerial circuit. 

This is easily done by ad- 
justing the balancing con- 
denser while listening to the 
local broadcast station. <A 
station working on a longer 
wavelength should then be 
tuned in, and if necessary 
the balancing condenser 
slightly reset. It is possible — 
so to adjust this condenser 
that the receiver will not 
oscillate over its whole tun- 
ing range. 

Tt will be noted that the 
selectivity of the set can be 
varied by means of the aerial 
tappings provided. ‘Tuning 
will be sharp when the aerial 
is connected to point Ag, 
and fairly broad when con- 
nected to point A,, provided 
‘a full-size outdoor aerial is 
used. If an indoor aerial is 
used tuning will, of course, 
be much sharper, but signals 
will not be so strong. 

A further point which will 
be noticed is that it is not necessary to alter the potentio- 
meter once the best setting has been found. 

To switch on the set it is only necessary to turn on 
the filament resistance ; however, as this leaves the high 
voltage of the mains connected to the set when the fila- 
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1 Neutro vernier (Gambrell). ` i 

1 Filament ammeter (Sifam Elec. Co.). 

1 D.P. two-way switch (Burndept). 

2 Single jacks (Edison Bell). 

Lighting lead covered cable, 24 yds., single strand No. 20 
(G.E.C.). 

No. 27 enamelled copper wire, 1lb. (London Elec. Wire Co.). 

f; lb. No. 30 D.S.C. Eureka (London Elec. iisi Co.). 

2 “ Decko” dial indicators. 

4 Sockets and 2. plugs (Lamplugh). ‘ 

Perforated zinc, }-in. hole, No. 22 to 24 gauge. 

Copper sheeting, No. 24 gauge. | 

Litzen wire (P. Ormiston and Sons). 

Ebonite panel, 18in. x 10 in. x }in. 

Baseboard. 
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View of the under side of the set, showing the lead covered wiring. 


ments are switched off, it is preferable to switch off the 


mains when finally closing down. If a valve filament 
burns out, the ammeter will show that no current is pass- 
ing. The faulty valve can be found by removing one valve 
at a time and inserting one known to be good. 


For the benefit of Readers in districts where Alternating 
Current Supply is available, we shall publish in our next 
week's issue, a description of how to build a Unit to provide 


H.T. and L.T. from A.C. Mains. 
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The following abstracts are prepared, with the permission of the Controller of H.M. Stationery Office, from 
Specifications obtainable at the Patent Office, 25, Southampton Buildings, London, W.C.2, price 1/- each. 


The Reisz Microphone. - 
(No. 250,430.) 

Application Date, June 25th, 1925. 

Details of the Reisz microphone are de- 
scribed in the above British patent by E. 
Reisz. The microphone consists essen- 
tially of a block of marble M provided 
with two tunnels T joined by a channel 
C. The two tunnels contain electrodes 
E, which are connected to terminals by 
means of rods passing through the marble 
block. The channel and the two tunnels 
are filled with coal dust, and the dust is 
kept in position by a diaphragm of thin 
stretched rubber. An additional feature 
of the invention is the use of a ring R 


Details of the Reisz microphone. 
(No. 250,430.) 


of appreciable thickness, which covers the 
rubber diaphragm in front of the region 
over the ends of the electrodes, and this 
protects the ends of the electrodes from 
the direct action of any sound waves. The 
diaphragm is protected by a piece of 
gauze which is carried by the ring. The 
specification mentions that the distance 
between the rubber diaphragm and the 
adjacent surface of the channel is from 
three to four millimetres, the size of the 
grain is that which would not pass 
through a sieve of two hundred meshes 
per square inch, and the pressure of the 
rubber diaphragm is that of a rubber 
skin 0.15 mm. thick slightly stretched. 
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Carborundum Detector. 
(No. 251,078.) 
Application Date, March 26th, 1925. 

A modification of the carborundum 
crystal detector is described by the Car- 
Lorundum Company in the above British 
patent. It is pointed out that if poten- 
tials of fairly high magnitude are applied 
to a crystal rectifier it may not be capable 
of rectifving them fully, and the object 
of this invention is to modify the crystal 
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in such a way that it is capable of deal- 
ing with larger potentials. One arrange- 
ment of the device is shown in the accom- 


Permanent carborundum detector (No. 
251,078.) 


panying illustration, in which a piece of 
silicon carbide or carborundum C is very 
carefully cleaned to remove all impurities 
from its surface. One portion of the sur- 
face is then coated or sprayed with a thin 
deposit of metal, which is subsequently 
built up and fixed to a piece of solder F. 
The other end of the crystal is in contact 
with a steel plate S controlled by a fairly 
heavy spring H, the whole being con- 
tained in a tube T provided with ter- 


minals B. 
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A Variometer Detail. 
(No. 250,278.) 
Application Date, July 13th, 1925. 
A combination of two variometers pro- 
viding for a number of circuital arrange- 
ments is described by R. B. Matthews 


with provision for 
(No. 250,278.) 


Twin variometers, 
reaction coupling. 


and W. H. R. Pike in the above British 
patent. The invention consists in provid- 
ing an insulating tube T with two wind- 
ings forming respectively the stators of 


two variometers. One variometer B is 
provided with a rotor. The other vario 
meter A is provided with one rotor E 
controlled by a knob D, this variometer 
also containing another rotor a, controlled 
by a knob d, and, in addition, the second 
rotor a forms part of the stator winding 
of the variometer B. By this means it is 
found possible to couple one variometer 
to the other conveniently and also to in- 
troduce reaction and other effects by 
means of one or other of the rotors. 
o000 


Cone Loud-speaker Diaphragm. 
(No. 241,869.) 

Conr. Date (U.S.4A.), October 21st, 192A. 

The British Thomson-Houston Com- 
pany, Limited and W. B. Potter, in the 
above British patent, describe the con- 
struction of a loud- -speaker in which the 
novelty lies essentially in the use of a 
type of diaphragm illustrated by the 
accompanying diagram. The diaphragm 
D is composed of stiff paper or similar 
waterial made into the form of a cone, 


Cone diaphragm of special construction. 
(No. 241,869.) 

the end of which is flanged and attached 
to a ring R, the edge of the base of the 
cone being bent as shown. The ring R is 
provided with a number of holes 
ae which are attached pieces af cord 

, fixed to a circular framework F. The 
ies of the cone is attached to a link L. 
which is operated by an ordinary tele- 
phone movement M, fixed to an upright 
support. The chief ‘novelty of the inven- 
tion lies, of course, in the method of sus- 
pending the cone, and also in the method 
of bending the edge. 
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A Section Mainly for the New Reader. 


\ 
THE ‘“ SINGLE-COIL ’* REINARTZ 
RECEIVER. 

It seems fairly certain that the 
simplest form of Reinartz receiver, 
having a single continuously wound 
tuning coil, with tappings for connec- 
tion to grid, filament, aerial, and re- 
action condenser, which was described 
in The Wireless World for June 16th, 
is at least as effective as the more 
elaborate forms of the same circuit. 
Not the least of its advantages lies in 
the fact that it is readily adaptable 
to the very short wavelengths, 
although it must be admitted that 
there are certain difficulties in modi- 
fying it for reception of long-wave 
stations, such as Daventry. For- 
tunately, however, this station, which 
uses very high power, may be re- 
ceived at considerable distances with- 
out the need for maximum efficiency 
In the receiver. 

The circuit, with the addition of a 
single stage of transformer-coupled 
L.F. amplification, has been redrawn 
in Fig.¢1, which shows, at the same 
time, how the coil may be inter- 
changed. This coil may well be con- 
sidered in sections, as shown in the 
diagram, those marked A, B, and C 
being respectively grid, aerial, and 
reaction sections. Assuming a coil of 
the conyentional diameter of 3in., 
some 60, 15, and 20 turns will be 
required in the various sections, in 
the order given, to adequately cover 
the normal broadcast band of wave- 
lengths, with a tuning condenser of 
0.0005 mfd. 

The capacity of the reaction con- 
denser (R.C.) and the number of 
turns in the reaction section (C) are 
mterdependent. The greater the 
Capacity of this condenser, the fewer 
are the number of turns required. 
Current practice varies widely in this 
respect, amd, indeed, it is not a matter 
of very great importance, but it is 


perhaps as well to use a condenser of 
0.0002 mfd., with the reaction wind- 
ing specified above. An existing con- 
denser of 0.0003 mfd. may be reò 
duced to 0.00015 (a satisfactory 
value) by connecting in series with it 
a fixed capacity of 0.0003; this ar- 
rangement has the advantage that if 
the fixed and moving vanes should 
accidentally become bent and make 
contact, a short-circuit of the H.T. 
battery will be prevented. 
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SECTION A | 


SECTION B 


SECTION O . 


‘given above for the windings of a 


‘“ broadcast ’’ coil, it should be noted 
that the use of a tuning condenser of 
0.00025 mfd. will necessitate a slight 
increase to the number of turns in the 
grid section. 

The use of a variable tapping for 
the aerial conhection is always an ad- 
vantage, particularly on the shorter 
wavelengths, as it is hardly possible 
to lay down a hard-and-fast rule as 
to the number of turns which should 
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Fig. 1.—A modified Reinartz receiver with interchangeable coils. 


A coil with a total of some 20 turns 
having, respectively, 10, 5, and 5 
turns in the sections A, B, and C 
already mentioned will be found suit- 
able for receiving several of the more 
interesting short-wave transmissions, 
provided that a tuning condenser of 
0.00025 mfd. is used. ‘This, it may 
be added, is quite as large a capacity 
as is permissible for this class of 
work, and is a good value for a set 
intended to cover a large band of 
wavelengths. Referring to the data 


be included in this circuit ; this will 
vary with different aerials and,. 
to a lesser degree, with the actual 
wavelength to be received. 

A suitable coil for the 1,000-2,000 
metre waveband would have a total of 
some 400 turns, depending on the dia- 
meter and method of winding, with 
250, 75, and 75 turns respectively in 
sections A, B, and C. Such a coil, 
if wound as a single-layer solenoid. 
would be unduly bulky, and it is 
better to adopt some form of lattice 
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or pile winding, with the three sec- 
tions side by side and connected in the 
same magnetic sense. 

It is useful to know that windings 
of comparatively heavy wire are by 
no means necessary in the aerial and 
reaction sections (particularly the 
lattet), and thata considerable economy 
in space may be effected by using 
fairly fine wire. As far as the broad- 
cast coil is concerned, sections A and 
B may be wound with, say, No. 22 
D.C.C. wire, and for the remaining 
turns No. 30 D.S.C., or even finer 
wire, is suitable. 
the aerial section as well, a very 
slight spacing between adjacent turns 
is advisable; this is quite unneces- 
sary as far as the reaction coil is con- 


cerned. 
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BIASSING THE DETECTOR VALVE. 


In conventional circuit diagrams it 
is usual to show the return lead of 
the detector grid circuit as connected 


If this is used for 
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to either the positive terminal of the 
L.T. battery or to the positive side 
of the valve filament. Alternatively, 
a similar effect is obtained by con- 
necting the leak between the grid and 
the same low-potential points. 


000000000 


Fig. 2.—Positive bias from the L.T. 
battery. 


With certain valves and under cer- 
tain operating conditions it may well 
be found that this method causes the 
application of an excessive amount of 
positive voltage to the grid, particu- 
larly when a 4- or 6-volt L.T. bat- 
tery is used. The result will be an 
impaired detection efficiency and an 
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unnecessarily heavy drain on the 
H.T. battery, and it is for this reason 
that the use of a potentiometer has 
often been advocated in this journal. 
The addition of this component to an 
existing set may, however, be incon- 
venient in many cases, when the 
system of connections shown in Fig. 2 
may be tried, often with advantage. 
This allows of adjustment of the 
working grid potential by steps equal 
to the voltage of each individual cell 
of the L.T. battery. 

The diagram is almost self- 
explanatory, and it will be seen that 
the lower end of the grid leak, in- 
stead of being joined to the filament 
circuit, is connected to a flexible 
lead, which is brought out from the 
set for connection to the point on the 
L.T. battery which is found to give 
best results. Needless to say, the 
method, for obvious reasons, is only 
applicable when this battery has two 
or more cells. 


No. 34.—Improving a Valve-crystal Reflex Receiver. 


In the present series of diagrams it is proposed lo indicate methods whereby various popular types 


of receivers may be improved and brought into line with modern practice. 


By treating the various 


points separately, it is hoped that the necessary alterations in wiring will ‘be made clear. 


A conventional type of single-valve reflex 
receiver with crystal detector. Both tuned 
circuits are more or less highly damped, 
so the set cannot be regarded as selec- 
tive, and the crystal detector is probably 
not operating under the best conditions. 
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The addition of a coupled aerial circuit 

(which may be separately tuned) results 

in a distinct gain in selectivity, and, 

moreover, enables us to ‘ea ** the 

batteries. Self-oscillation is generally 

prevented by the comping effect of the 
crystai detcctor, but— 


—it is distinctly better to use a neutral- 

ised transformer, at the same time re- 

ducing damping by connecting the crystal 

acroes only a of the secondary 

Note that the H.F. traas- 

former secondary may often be earthed 
with advantage. 
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HE success of the experiments of Trowbridge and 

Dolbear in America inspired further research in 

England and elsewhere. ‘The most notable results 
of these experiments were achieved by W. P. Johnson 
and W. F. Melhuish, in India—who sent wireless mes- 
. sages by conduction across canals and rivers—and by 
C. A. Stevenson, in Scotland, whose results were to a 
certain extent based on Trowbridge’s suggestion of the 
previous year for communication by 4nduction. 


Successful Experiments in Conduction. 


On September oth, 1879, Johnson, Chief Electrician 
to the Indian Telegraph Department, successfully trans- 
mitted across a canal 200 yards in width, using a modi- 
fication of Morse’s system. He had previously at in- 
tervals experimented with fair success across the River 
Hooghly, at Barrackpore, near Calcutta, and as a result 
of his work he was led to the following conclusions : 
(1) It is perfectly easy to signal through a bare wire 
under water up to distances of one and a half miles. 
(2) That, judging from experiments, practical signalling 
is not possible for greater distances. 


In April, 1889, Johnson died, and W. F. Melhuish. 


Was appointed in his place as Electrician to the Indian 
Telegraph Department. Melhuish continued to experi- 
ment as Johnson had done, and produced some very 
interesting results, which he embodied in a paper read 
before the Institution of Electrical Engineers on April 
roth, 1890. 

“ Having studied the recorded labours of my pre- 
decessor,” he said, ‘fand learnt that by pursuing the 
same lines it was hopeless to expect to be able to signal 


through a bare wire across a river that had a greater - 


breadth than one and a half miles, I resolved to change 
the class of signalling apparatus and to continue the ex- 
periments. . . . I tried to signal across a waterway with- 
out a metallic conductor by laying down two earth-plates 
on each of its opposite banks. 

After signals had passed, the distance separating each 
pair of plates was varied, with a view to ascertaining 
how close the plates might be brought together. Read- 
able signals were exchanged when the distance separating 
the plates was equal to the breadth of the river. Read- 
ing became more difficult as the plates approached each 
other, and clearer and more distinct as the distance 
between the platés exceeded the breadth of the river.’’ 

Melhuish concluded from these experiments that in 
order to obtain practicable signals it would be necessary 
to erect on each bank a line that was much longer than 
the breadth of the river. As the rivers along the coasts 
in India are extremely wide, he came to the conclusion 
that the system was unworkable. 

He thereupon tried a new experiment and laid two 


a... BY ELLISON HAWKS FR.AS - 
19.—Johnson, Melhuish and Stevenson. 


_ was, nevertheless, a continuous metallic circuit. 


oyr 


bare uninsulated iron wires across the water-way, looping 
the ends together by means of an insulated conductor. 
Thus, although much of the circuit was under water, it 
He com- 
menced with a complete square of wire, laying the wires 
as many yards apart as the river was wide. Loud signals 
were instantly exchanged, but when the length of wires 
under water was gradually increased to 740 yards, and 
the distance separating them gradually diminished to 35 
yards, the strength of the signals diminishing propor- 
tionately and ceased to be readable when the wires were 
further approached. 

The conclusion arrived at from these experiments was 
that, for the practical and useful purpose of signalling 
messages across a broad river, in the absence of an insu- 
lated cable, a complete metallic circuit was at least desir- 
able. Acting on this conclusion, he endeavoured to apply 
it practically, and the following experiment was carried 
out. Fifteen miles west of Calcutta a cable was laid 
across the River Hooghly, which at this point was goo 
yards in width. ‘The iron guards of this cable were em- 
ployed to form one of the metallic conductors, and at 
a distance of 450 yards down-stream a single wire was 
laid across the river to form the second metallic’conductor, 
insulated land-lines having been run up to loop the two 
parallel conductors together. The experiment was quite 
a sucress, the signals being readable without difficulty. 


Experiments with Faulty Cables. 


A second experiment was then made of a defective 
cable across Channel Creek, at the mouth of the Hooghly. 
This creek was crossed by two cables laid in the same 
trench, the length of each being 3,000 yards. One of 
these cables had been completely parted by-a steamer’s 
anchor, and several attempts were made to signal across 
by using the guards of one of the cables as a lead, and 
the guards of the other as a return wire. The efforts 
proved unsuccessful, however, owing to the too close 
proximity of the cables. ‘‘ For every crossing there is 
a certain minimum distance apart at which the cables 
must be laid.” wrote Melhuish, ‘f and if this minimum, 
which depends on the breadth of the river be exceeded, 
an absolute short circuit becomes established. But 
although it was not possible here to signal through the 
iron guards, the most perfect signals were passed through 
the two conductors when they were formed into a loop, 
notwithstanding the fact that the two ends of the broken 
conductor were exposed in the sea and were lying at a 
considerable distance apart.’’ 

A third experiment was then made to ascertain the 
possibility of signalling across the two conductors should 
an accident occur to the good cable. Accordingly, the 
conductor of the good cable was disconnected in the cable 
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Pioneers of Wireless.— 

house from the signalling apparatus and placed upon the 
ground, and it was found that the signals, though greatly 
diminished in volume, still continued to be distinctly 
readable. t It may therefore be reasonably inferred,” 
said Melhuish, ‘that should the good cable suffer a 
similar fate to that of the defective cable communication 
ean, by means of Cardew’'s sounders, be kept up by loop- 
ing the ruptured conductors until arrangements can be 
made for laying a new cable or -repairing the defective 
ones. 


Stevenson and His Experiments with Induction. 


‘In 1892 C. A. Stevenson suggested in The Engineer 
(March 24th) that wireless telegraphic communication 
could be established between ships by coils of wire. Two 
years later, in a paper read before the Royal Society of 
Edinburgh, he mentioned that experiments on a large 
scale had been made with the object of employing the 
method for communication between the lighthouse on 
Muckle Flugga, in the Shetlands, and the mainland—a 
distance some 800 yards. 

Stevenson calculated that it would be necessary to use 
coils 200 yards in diameter, and that in each coil there 
must be nine turns of Post Office wire and a current of 
I ampere to ensure success. ‘‘ It is difficult,’’ he said, 
“to understand how this system of coils, in opposition to 
the parallel-wire system, has not been recognised as the 
best ; for assume that, with the arrangement we had, we 
heard equally with roo cells by both systems, both having 
the same base (200 yards). By simply doubling the 
number of turns of wire on the primary and using thick 
wire, the effect would have been practically doubled, 


whereas by the parallel-wire system there is nothing for. 


it but to increase the battery power. . . . What is wanted 
is to get induction ata great distance from a certain 
given base with a small battery power. Laboratory ex- 
periments and trials in the field show that the way to 
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overcome the difficu'ty of the current is By using a number 
of turns of wire. The secret of success is to apportion 
the resistance of primary and secondary, and the number 
of turns on each, to a practical battery power.” 

In concluding his paper, Stevenson said :— 

‘It has been attempted to show that the coil system is 
not only theoretically, but practically, the best, and I 
trust that we will soon hear of the Admiralty experiment- 
ing with it and ultimately putting it in practice. Mean- 
time, my brother has recommended the Commissioners of 
Northern Lighthouses to erect the coil system at Muckle 
Flugga, and the Commissioners have approved. 1 hope 
soon to hear of the erection of this novel system of com- 
munication at the most northern point of the British Isles, 
as well as on our warships to assist in their manceuvring. 
by the establishment of instantaneous communication un- 
affected by wind or weather. 

‘“ The application of the coil system to communication 
with light vessels is obvious, viz., to moor the vessel in 
the ordinary way, and lay out from the shore a cable. 
and circle the area over which the lightship moorings will 
permit her to travel by a coil of the cable of the required 
diameter, which will be twice the length of her cabin 
cable. On board the vessel there will be another coil of 
a number of turns of thick wire. Ten cells on the light- 
ship and ten on the shore will be sufficient for the im- 
stallation.”’ 

In conclusion, it must be mentioned that the installa- 
tion ot Stevenson’s system at Muckle Flugga did not 
materialise, because of financial difficulties. The Com- 
missioners were impressed by experiments of the system 
conducted on a small scale, during which, it is interesting 
to note, signals were transmitted through stone walls. 
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NEXT INSTALMENT. 
Edison Signals Without Wires to Moving Trains. 
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SOME NOTES ON HIGH OHMIC RESISTANCES. 


By Dr. H. KRONCKE. 


tion, both as grid leaks and as anode resistances 

in the couplings between the several stages of 
high-frequency or low-frequency amplifiers. According 
to the purpose for which they are uscd, resistances are 
required of approximately one hundred thousand to ten 
million ohms, and these cannot be manufactured effec- 
tively from wire for radio-frequency circuits. A pre- 
requisite of such resistances is that they shall be free 
from capacity and self-induction, and, further, that they 
shall be as far as possible unaffected by variations of tem- 
perature or by humidity in the air, and finally that they 
snall make good contact at their points of connection. 
As it is impossible to wind high ohmic resistances of 
wire which are free from capacity and self-induction, 
resistances for radio purposes are constructed either from 

A 34 


| | IGH ohmic resistances are used in wireless recep- 


graphite, Indian ink, or rods of special resistance 
material. 

Resistances of graphite or Indian ink are no longer 
practicable for important work. It has been found 
that such resistances can, in fact, be used temporarily, 
but that they possess so many ‘disadvantages that they 
must be replaced by something more reliable. Until 
recently the view was entertained that the high ohmic 
resistance rods afforded a satisfactory solution of the 
problem, although it had to be admitted upon investiga- 
tion that the value of these rods was extremely doubtful. 
More precise scientific investigations, such as, for exampie. 
those of Alberti and Giinther-Schulze, showed that the 
resistance of the ‘‘ Silit ’’ rods, widely used in Germany, 
was in a great measure dependent upon the applied 
potential, or, in other words, that the current-potential 
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Some Notes on High Ohmic Resistances.— e 
characteristic of ‘‘ Sig "’ rods is curved, and, in fact, 
with certain rods, of an extremely diverse form. A 
typical characteristic of a ‘‘ Silit’’. rod is shown in 
Fig. 1. 
this that a ‘‘ Silit’’ rod,. provided a suitable potential 
be used (the characteristic being essentially symmetrical) 
would probably. act as a detector, and they succeeded, 
in fact, in receiving broadcasting with a high ohmic 
resistance as detector, although naturally the intensity 
of the signals was considerably less than with a good 
crystal detector. 


0 40 80 


VOLTS 


Fig. 1.—Characteristic curve of a “ Sitit” resistance rod indi- 
cating a variation of resistance with applied voltage. 


120 160 


For the purposes of radio reception this dependency 
of the resistance upon the load is in no way favourable. 
A greater disadvantage, however, is the phenomenon 


Which manifested itself when the current-potential 
characteristic of ‘‘ Silit” rods is taken with high- 
frequency alternating current. Alberti and Giinther- 


Schulze discovered, in fact, that such a characteristic, 


Fig. 2.—Resistance unit consisting of a thin metallic film de- 
Posited on a short tube of insulating material 


takes the form of a loop, a phenomenon which can only 
> explained by the fact that one is not here concerned 
With a pure resistance, but with a resistance having a 
noticeable capacity in parallel with it. It is, of course, 
difficult to say whence such capacity proceeds. The 
act is, however, that resistance rods of bad conducting 


Alberti and Giinther-Schulze concluded from’ 
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material possess a distributed capacity which, with the 
usual short rods, amounted to about ten to twenty cm., 
a value which, with short waves, becames noticeable. 
This property also renders the rods-~unsuitable for use as 
consequent disturbances of the detector effect in the valve, 
the cause of which was formerly not clear. 

As the reason for these disturbing phenomena is 
obviously attributable to the small conductivity of the 
material used (since it is known to every physicist that 
bodies whose electronic conductivity is not pure, show 
very complicated phenomenal) the general view is that a 
means of overcoming these difficulties is to be found in 
constructing the necessary high ohmic resistances of 
metal, not, however, of wire of great length, but in the 
form of an extremely thin layer. The manufacture of 
very thin metal layers, for example of a thickness of a 
millionth of a millimetre or even less, on a good insulat- 
ing body, no longer offers any considerable difficulties. 
For this purpose use is made of the phenomenon of 
‘* sputtering,’’ which is known to everybody who has 
worked with high vacuum, and which, for example, is 
the reason why Rontgen tubes and also.amplifying valves 


_ become covered with a dark layer, in course of time, or 


the inside of the glass bulbs. 

= By means of a sputtering process Messrs. Loewe- 
Audion, of Berlin, manufacture high ohmic resistances 
(Fig. 2) consisting of a very thin metal layer on a short 
insulating tube about one inch long. The little tube 
with its connection is inserted in a glass tube about two 
inches in length, which is provided with metal caps and 
éxhausted. 


AMPERES (x10-5) 


VOLTS 


Fig. 3.—Characteristic of the Loewe resistance for potentials up 
to 180 volts. ° 


The resistances thus manufactured, which are produced 
in values from about one hundred thousand to ten million 
ohms, are not only completely independent of atmospheric 
influences, but they have also no noticeable self-capacity, 
and are completely independent of the load, as is shown 
in Fig. 3, which represents the current potential charac- 
teristic of a Loewe resistance with potentials of o-— 180 
volts. The Loewe resistances are therefore suitable for 
use not only as grid leaks, but also for coupling valves 
in high-frequency and low-frequency amplifiers. 
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Latest Products of the Manufacturers. 


CLIP-ON DETECTOR. 


To obviate the need for structural alter- 


ations when the contacts of the crystal 
detector cease to function properly, a 
form of clip-on detector has been intro- 
duced by Partridges, Limited, North- 
wood Street, St. Paul’s Square, ‘Birming- 
ham, made up with a pair of spring con- 
nectors for making contact with the 
detector terminals. The second detector, 


which can readily be brought into opera- ` 


tion, ìs, moreover, always useful for 
providing a comparative test of crystal 
adjustment. 

The clip-on detector is well made. 
and although quite small, the illustration 
being about two-thirds full size, is quite 
reliable. The pieces of crystal are en- 
closed in a small insulating tube, one 
of them being actually secured by means 
of Wood’s metal into a brass cup, which 


An caviar detector provided with 
spring connectors arranged for bridging 
the contacts or terminals of a detector 
permunently fitted to a receiving set. 


is a considerable improvement upon the 
arrangement so often adopted of clamp- 
ing together two pieces of crystal under 
a spring. The metal parts would appear 
to be actually silver plated, which is a 
departure from the more usual practice 
of nickel plating. 
000 


PHILIPS FILAMENT FUSE. 


When changing valves or in the course 
of altering connections, it sometimes 
occurs that the filaments are accidentally 
placed in circuit with the high tension 
battery, resulting in the destruction of 
all valves on the circuit. 

The easiest way of overcoming this diffi- 
culty is to connect a spool of resistance 
wires in one of the H.T. battery leads, 
though it will readity be appreciated that 
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a resistance of a somewhat high value 1s 
required for this purpose. Thus, work- 
ing with a H.T. battery potential of t00 
volts and a maximum filament current of 
0.06 amperes, the resistance value required 


wiH be ——. that is, about 1,700 ohms. 
0.06 


The Philips filament protecting fuse. 


The voltage drop produced by such a re- 
sistance is appreciable, and would amount 
to as much as 25 volts in the case of a 
receiver passing a plate current of 15 mA., 
being the product of 1,700 times 0.015. 
It 1s obvions, also, that a resistance 
which ensures sufficient protection at 100 
volts could not be relied upon at 125 volts 
or more. : 

Philips Lamps, Ltd., 145, Charing Cross 
Road, London, W.C.2, now manufacture a 
protecting device in the form of a fila- 
ment fuse. The safeguard is in the form of 
a small glass tube fitted with metal end 
caps and containing a thin sealed-in wire, 
which under normal working conditions 
offers such a small resistance that the 
potential drop is limited to a very small 
voltage. The maximum current passing 
through the fuse under normal working 
conditions is about 30 mA., while the 
resistance amounts to only about 18 ohms. 
When the resistance is placed between 
the negative terminal of the anode battery 
and the lead to the accumulator, the 

valves are satisfactorily protected against 


breakage rough excess of current. 


Philips filament fuses are supplied in 


pairs, complete with monunting base. 


On test it was found that the fuse burns 
out almost spontaneously scarcely be 
fore any heating effect is produced on 
the valve filaments. The actual fusing 
current was found to be 150 milliamperes. 

The cost of the new Philips filament 


-fuse may be regarded as a premium fer 


the life insurance of wireless valves. 
(om ememe) 
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REACTION REVERSING SWITCH. 


The direction of winding adopted in tke 
construction of plug-in coils is by no 
means uniform, and when interchanginy 
coils of various makes it is not uncommon 
to find that the direction of reaction 
coupling has been reversed. A reaction 
reversing switch is undoubtedly a useful 
device, though valuable space is often 
taken up when fitting a double-pole two- 
position switch for this purpose, whilst 
the receiving set is further com plicated 
by the additional wiring. The proper 
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Compact reaction reversing switch in- 
corporated in the e pe lug and socket mount 
of the Quality coil holder. 


place to fit the reaction reversing switch 
is on the coil holder itself and tiis has 
been carried out in a Bhs? neat vame 
by the Goswell E T 
95-98, White Lion ea To a N.1, 
manufacturers of “ Quality ” radio com- 
ponents. 

The switch is of quite simple canstroc- 
tion, the contacts being recessed into one 
side of the holder. he design is cer- 
tainly ingenious, though the action would 
be rendered more reliable if stiffer springs 
were employed for the coutacts, which 
are composed of flat brass strips " prested 
down into contact with screw heads. 
idea is certainly a good one, and the de- 
sign adopted should lend itself to the set- 
ting up of a really reliable switch. 
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Savoy Hill Topicalities > By Our Special Correspondent. 


Broadcast Range Extended. 


Listeners noticed that reception from 
2LO was a good deal more. powerful dur- 
ing the general strike; and many appear 
to have jumped to the ‘conclusion that the 
input power of the transmitter had been 
increased. ‘Phis was not the case. A cer- 
tain amount of over-control was effected to 
ensure good reception, particularly of the 
news bulletins. By over-controlling, the 


B.B.C. brought some two per cent. of 


additional listeners within crystal range; 
but considerable. detuning had to be re- 
sorted to by valve users. 

0000 


But not Permanently. 

The inquiry now made is: Why cannot 
the engineers, having done it, extend 
the crystal range of 2LO permanently ? 
In the first place, there is no reason why 
control should be adapted for people with 
poor sets and to the detriment of those 
with decent apparatus. Complaints were 
heard a year ago, when the transmitter 
was transferred from Marconi House to 
Oxford Street, about the inability of valve 
users to tune out Loudon, owing to the 
increased power of the new station. We 
should surely have a revival of.those com- 
plaints if the signals were made perman- 
ently stronger. During the strike, there 
was comparatively little ‘‘ reaching-out.” 
Listeners were content to receive the 
British stations in order to get the latest 
information about the cr isis. 


Quality Bai io Gani. 

In the second place, the wear and tear 
on apparatus at the transmitting end 
hardly justifies over-modulation in normal 
policy of „quality 
rather than quantity still prevails at Savoy 
Hill, and that it is the wise policy seems 
to be proved by the fact that Continental 
Stations which formerly made a regular 


_ practice of over-modulation are now fol- 


lowing the lead of the B.B.C., as they 
found that their valve bills would not 
stand the racket. 

9000 
Gramophone Tiansmissions. 


The question whether gramophone re- 
cord transmissions are wanted or not re- 
ceived a decided answer last week at 2.0. 
The purely accidental omission by the 
announcer of the title and number of a 
record brought aufticient correspondence 


County Council. 


to indicate that listeners are taking a large 
amount of interest in these transmissions 
and that the feature is even more popular 
than was supposed. 


An Interesting Subject. 


Our diver’s talk should be interesting 
to people who have but a hazy conception 
of the methods -adopted, especially for 
bringing a diver to the surface after he 
has done his: work. If he has been work- 
ing for one hour at a depth of 150 feet 
it takes an hou and a half to bring hiin 
to the surface. 


! 


o000 


Perlmutter to Broadcast. i 
Mr. Nick Adams, the original Perl- 
mutter in “ Potash and Perlmutter,” is 
to do a stump Jewish speech as one of — 
the items in the variety programme cf 

July 8. 
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Matinée Concerts. 


The B.B.C. has been contemplating the 
transmission of matinée concerts and 

Mr. Frank Shield, the diver who is hopes soon to be in a position to make 
undertaking the novel broadcast for the an interesting announcement on the sub- 
B.B.C. on July 5, wil dive from the para- ject. ‘The scheme in view is to obtain 
pet of the County Hall, Westminster the services of stage ‘stars’? who would 
Bridge, by kind permission of the A.ondon be willing to take part in performances, 
He will talk on “Deep say once a week, at a time which would 
Sea Diving” before his immersion and not interfere with their other engage- 
will also describe his movements from the ments. These would be in the nature of 
bed of the river. “all-star ” broadcasts, 
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Deep Sea Diving. 
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A LARGE SIZE IN SWITCHES. This photograph gives a good idea of the generous 
scale on which WJZ, the super-power broadcasting station at Bound Brook, N.J., 
uilt. This is one of the motor-operated switches worked from the control room. 
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What do Listeners Prefer ? 


London broadcasts from Daventry 
(which involved opposition to alternative 
programmes) were demanded by listeners 
to the high-powered station almost from 
the day of its birth. Now the problem 
under discussion is: To what extent da 
listeners to the provincial stations gener- 
ally favour local talent in preference to 
artists provided from 2L0 and who would 
broadcast from the London studio? — 
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To Test Local Opinion. 


Up to the present any preference that 
may exist has not found the necessity for 
expression, save in the case of the Leeds- 
Bradford station, where local opinion is 
in favour of local talent; but I should 
not be surprised if the Programme Board 
in London were soon to put opinion else- 
where to the test by trying the experi- 
ment of giving some of the main stations 
programmes of their own from the London 
studio. If this were done at all, the 
move would not be carried out on the 
grounds of economy, but in order to give 
other stations the benefit of the talent 
concentrated in the metropolis. Such 
programmes would be relayed by land 
line to individual stations and would be 
distinct from S.B. programmes. 
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Daventry’s Birthday. 

Daventry station, by the way, cele- 
brates its first anniversary on July 27 
and the event will be suitably celebrated 
in the programme of the high-power sta- 
tion for that day. 

0000 


Weird Noises at 2L0. 


As I ascended in the lift at 21.0 one 
morning last week, I was startled by 
weird and sustained rumblings. I en- 
tered one of the upper rooms, where the 
_rumblings took on a sweeter and more 
nusical sound. This was traceable to a 
ventilating shaft filling one angle. of the 
10oom—a curious structional phenomenon 
to be found in several of the rooms in the 
newer part of the B.B.C. offices opened 
less than a year ago. 
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The Sousaphone. 


The ventilating shaft, it was stated, 
connected with the studios and the sounds 
of bands at rehearsal often penetrated to 
the offices above; so down I went to the 
studios to investigate the cause of the 
rumblings. I found that a Sousaphune 
was responsible for the unfamiliar noise, 
and inquiry showed that this instrument 
has been proved to transmit very effec- 
tively indeed when used in conjunction 
with a certain type of microphone. It 
corresponds to the double-bass in the 
ordinary string orchestra and the dance 
band is greatly improved by its inclusion. 
Its use may therefore be extended as 
occasion. offers. 

0000 
A Brigaton Broadcast. 


The new series of broadcast from pro- 
minent towns, referred to some time ago 
in these columns, will begin on July 2, 
when listeners should hear the programme 
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FUTURE FEATURES. 
Sanday, July 4th. 


Lonpon.—American Programme. 

BournnemouTH.—King’s Hall Con- 
cert relayed from the Royal 
Bath Hotel. . 

Carpirr.—Children of the ‘* May- 
flower,” an Independence Day 
Programme. 

NEWCASTLE.—Light Vocal and In- 

strumental Concert. 


Monday, July Sth. ; 
Loxpon.—Variety composed by 
Leslie Henson. 
; ABERDEEN.—A Musical Romance— : 
; No. 2. : 
: BIRMINGHAM. —Light and Lyrical. : 
: Bournemoutn. — “The Last ’’—a 
: Drama of the North-West of 
Canada. : 
Berrast.—‘‘ The Sweep,” a Play : 
presented by the Belfast Radio : 
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_« Players. 
(:Lascow.—Night Orchestral Con- 
cert. ; 
Tuesday, July 6th. : 


Lonpon. — * What Would You 
Do’’’—a Competition. 


Daventry.—A Village Concert— 


The Vicar of Mirth in the 
Chair, supported by the 
Roosters. 


CarpirF.—The Genius of Hungary. 
MaNcHESTER.—A Breath of Sea Air 
and a Round of Golf. 


Wednesday, July 7th. 

Lonpon.—Willie Rouse and Party. 

“ Rigoletto.” 
ABERDEEN. — Scottish Programme. 
CAaRDIFF.—A Request Programme. 
Grascow. — Elizabethan Pro- 

gramme. 
NEWCASTLE. — The 

Mills Band. 


Thursday, July 8th. : 

Loxnpox.—The Royal Parks Band ; 
rekived from Hyde Park Band- 
stand. 

ABERDEEN.—The Black Dyke Mills 
Band. 

SOURNEMOUTH.—Concert from the 
Winter Gardens. 

NEWCASTLE.— Variety in Song and 
Humour. 

Friday, July 9th. 

Loxnon.—Murray Ashford’s Enter- 
tainers relayed from the Sum- 
mer Theatre, Ranelagh Gar- 
dens, Felixstowe. 

BinMtIncHaM.—The Radio Follies. 

BournemMoutny.—‘‘ John Citizen 
has a Picnic. 

Breirast.—Variety Programme. 

GxLascow.—The Black Dyke Mills 
Band. 

MIANCHESTER.—Spanish Laidscape. 


Saturday, July 10th. 
Lonpon.—Programme arranged by 
Andre Charlot, 


Black Dyke 


BinMINGHAM.—Parks Concert. The 
City of Birmingham Police 
Band. 


Grascgow.-—- Music and Mirth. 
NEWCASTLE.—A Ballad Concert. 
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relayed from Brighton. This will open 
with a few remarks by the Mayor of 
Brighton from the Hotel Metropole and 
by Sir Cooper Rawson, Brighton's M.P.. 
from the London station. ‘The Band of 
the Royal Dragoons will be relayed from 
the West Pier Pavilion and a performance 
by Will Gane and Company from the 
Aquarium. The Sussex Women's Musi- 
sians’ Club will contribute to the pro- 
gramme from the Octagon Room at the 
Metropole and the programme will close 
with dance music by the “ Metronomi. 
Six” from the Winter Garden of the 
ltotel. 
coo0o 

Who Killed Cynthia ? 

What happened to Cynthia? That she 
died in the studio was sufficient of a shiek 
to the people at Savoy Hill; but the cauts 
of her death remains a mystery which 1s 
apparently insoluble. 


oo 

Microphone Fright. 
Cynthia was (1) electrocuted, or ‘2: 
she had taken something in her diet of a 
mineral nature and was thus attracted by 
the magnetic field into which she was 
suddenly thrust for broadcasting pur- 
poses, or (5) she died of stage fright. or 
(4) the jazz band rehearsing in an adjacent 
studio was the cause of her demise. The 
microphone had been uncovered and Cyn- 
thia was placed upon it in order to test 
her capacity for conveying “to listeners 
the tapping of her tiny feet in a sate iul. 
To the dismay of her owner, Mr. Moore 
Hogarth, who is to broadcast a talk on 
the propensities of ey tribe during July, 
she expired within ofe minute; and when 
Mr. Moore Hogarth Broadcasts he wil 
have to enlist the co-operation of the hu 

Cynthia's heirs, executors and assigns. 
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Cynthia was a mosquito. 
90000 
The Popularity of Martial Music. 

As Zhe Wireless World has severa! 
times pointed out, broadcasts in which 
military and marine activities form the 
piece de résistance tind great favour among 
listeners, owing to the fact that the music 
is full of harmanious bustle. Stirring 
martial music will always have a greater 
following among the rank and file of 
listeners than the rather subdued and very 
sedate chamber music to which they have 
been more or less responsive for a lung 
time past. Hence, I hope that the ofb- 
cials at Savoy Hill will not overlook the 
Annual Torchlight Tattoo of the Royal 
Marines, at Deal next August. This i» 
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-the counterpart of the recent Searchlight 


Tattoo at Aldershot and some of the items 
then broadvast, notably that magnificent 
finale, might be incorporated. 

0000 


Autumn Programmes. 

Programme timings will be revised 
early in the autumn. The chief featares 
of the rearranged programmes will be she 
transfer of the second general news bulle- 
tin to 10.0 o’clock and the introduction uf 
a music recital at 9.45 in continuance vf 
the 7.25 recital of the classics which bave 
been widely appreciated. This revisen 
hears out the forecast made in thess 
columns several weeks ago. 


— 
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BELOW 25 METRES. 


Sir,—May I be permitted to point out through the medium 
of your columns: that it is a great pity that the band of wave- 
lengths below 25 metres is not more generally used. f 

This section of the wireless spectrum has several very great 
advantages to its credit, amongst which are: No QSS, little 
static, remarkable DX, and the fact that the further down the 
wavelength scale we go the more room there is for all. | 

As an example of the utility of this wave band, may I remind 
readers of the fact that during the great “ fade out ”? of U and 
C stations on 40 metres, many of these, and such stations as 
KEGK at Spitzbergen, were regularly audible on 20 metres 
in this country. 

While I am on the subject of the U stations, I find that they 
have decidedly ‘‘ come back ° on 40 metres, and are very loud 
around 5 a.m. 

Iu conclusion, I feel sure that if the attention of the short 
wave experimenters among your readers were drawn to this 
matter, many would be found willing to co-operate in a more 
or less general exodus to really short waves. 

Hale, Cheshire. F. N. BASKERVILLE. 


AN AUTOMATIC TELEPHONE RELAY. 


Sir,—Your readers may de interested -to learn that the tele- 
phone relay mentioned in the article ‘‘ An Automatic Receiver,” 
in your issue of June 9th, may be purchased from dealers in 
ex-Government stock, but having a lower resistance—50-1,000 
ohms. If these are rewound full of 44 S.W.G. enamelled wire 
the resulting sensitivity will be about equal to that of the 
portable relay mentioned. A. R. TURPIN. 

Wembley Park, Middlesex. 


CHOICE OF BROADCAST PROGRAMMES. 


_Sir,—The ideal scheme of programme distribution outlined 
in your Fditorial of June 16th is excellent in theory, but would 
suffer one grave disadvantage in practice. The station origin- 
ating the programme would of course put it out direct, but the 
two others concerned would of necessity be linked up by land 
line. In other words, two-thirds of the programmes put out 
would be S.B. i 

We hear much of the perfection attained by American S.B., 
but my experience of ad programmes here is that nine out of 
ten of them are so seriously mutilated by line distortion and 
inductive interference that they are not worth serious considera- 
tion from a musical standpoint. Speech is usually so distorted 
that it is only by the closest attention that one can follow it 
coherently. 

During an all-station S.B. I occasionally go round the various 
stations and note the degrees of distortion compared with the 
station originating. These vary greatiy, as between stations on 
different occasions, and although one occasionally finds excep- 
tions there is in the majority of cases a very great difference 
in quality between tbe station originating and the S.B. Even 

aventry is not exempt, though there are times, particularly 
during the morning transmissions, when its quality is exceed- 
ingly good. In the evening direct comparison with London 
will generally demonstrate the lpss in purity entailed by land 
transmission. 

The exceptions show that good S.B. is a physical possibility, 
but one is forced to the conclusion that the happy conditions 
which occasionally produce it are mainly accidental, and not in 


control. One hears that keen minds are at work on this sub- 
ject, but the fact remains that the quality of S.B. has made no 
practical advance during the last two years, and to-day the 
announcement of an S.B. programme causes most discriminating 
B.C.L.s to switch off their receivers with a sigh! 

The Post Office takes a large slice of our fees, and, I believe, 
also takes further large sums from the B.B.C. for hire of land 
lines. In exchange they give us what is unquestionably the 
weakest link in the whole broadcast system. 

Perhaps it is rather futile to look for measurable progress 
from a State-controlled department. One also views with appre- 
hension the time when our excellent broadcast system may fall 
under the same deadening influence. DONALD STRAKER. 

Bembridge, I.0.W. 


AMATEUR RECORDING OF MORSE SIGNALS. 


Sir,—Our attention has been called to a very interesting 
article on the amateur reception of Morse signals in The 
Wireless World of May Sth, and perhaps you will permit us to 
offer some comment that may be of use to any of your readers 
who may lack the time and patience necessary for constructing 
such apparatus at home. 

We wish to point out that for some years past we have been 
manufacturing and supplying to wireless administrations special 
apparatus for Morse reception. This apparatus 1s, in fact, the 
standard equipment for handling international traffic in- the 
stations of the leading European wireless telegraph companies. 
The Creed Relay and Undulator (or syphon recorder) are used, 


and the slip produced is like the sample we enclose. Descriptive 
leaflets are also enclosed for your information, and we shall be 
glad to supply them to any of your readers who would be inter- 


ested enough to write us for them. C. A. DUKE-BAKER, 
Telegraph Works, Croydon. Secretary, Creed and Co., Ltd. 
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MEASURING CURRENT IN A RECEIVING AERIAL. 


Sir, —I have been carrying out some experiments on the 
reception of broadcasting at Kingsclere, using a galvanometer 
to measure the rectified current. The aerial, a single wire of 
7/22 enamelled copper wire, 150ft. long, is 80ft. high at the 
far end and 50ft. at the lead-in. The earth consists of a zinc 

late immediately under the set, which leads to a 100ft. of 

ft., wire netting laid beneath the aerial; an earth screen is also 
available for short waves. 

The inductance used for Daventry consists of 120 turns of 
Litz wire (ex-Govt.) on an 8in. skeleton former, and the crystal 
tap comes about 30 turns above the earth connection. No con- 
denser is used. 

The rectified currents received with galvanometer in series 
with a 120 ohm loud-speaker, 8: 1 ratio Marconi ‘‘ Ideal ” trans- 
former, and 4,000 ohm phones, were respectively 120, 105, and 
82 microamps. 

When receiving London and Bournemouth, both about 55 
miles distant, the earth screen was used, and 2.4 and 3.6 micro- 
amps. respectively were received with 4,000 ohm phones in 
series. 
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I shall be very pleased to hear how these readings compare 
with any others taken by .readers of your paper, at different 
distances from these stations. A comparison of these results 
should prove very interesting. R. S. HOWARD. 

Kingsclere, nr. Newbury. 
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INSULATION EFFICIENCY. r 


Sir.—We notice a letter in your issue of June 2nd from Mr. 
A. W. Wilson concerning insulator efficiency, in which he 
gives a suggested design for a more efficient type of insulator. . 

We are very pleased to see an interest being taken in this 
subject, as it is undoubtedly of first importance in getting goud 
reception. We have given a good deal of consideration to 
insulator designs, and we should like to criticise Mr. Wilson's 
suggestions in the light of our experience. 

It is not desirable in this country to make deep recesses in 
an insulator with the idea of avoiding a wet ae because 
in misty weather moisture will deposit on any glazed surface, 
although it is not actually exposed to falling rain. Further, 
dirt and insects will collect in any deep recess, and remain there 
permanently. lt is much better to jeave the whole of the 
surface of the insulator exposed to the rain, as it has a very 
marked cleaning effect. he effect of leakage over a moist 
surface is best dealt with by a series of flanges. These should 


not be of large diameter, because it 1s useless increasing the . 


length of leakage path and at the same time increasing the 
cross-section of the path. In Mr. Wilson’s design there is a 
fair length of leakage path, but it is at so large a diameter 
that the cross-section of the path is greatly increased. 

We think if you will compare it with the design that we 
are now marketing you will appreciate the points we are 
emphasising. R. MILWARD ELLIS 

London, 8.W.15. (Climax Radio Electric, Limited). 


Sir,—Mr. A. W. Wilson's letter, published in your interesting 
issue of June 2nd, discloses the fact that he has not yet come 
across the Silvertown Co.’s ‘‘ Everdry ” insulator. This insu- 
lator was, you will remember, described and illustrated in The 
Wireless World of October 24th, 1923. 

My experience proves that the ** Everdry °“ is a. perfectly 
efficient insulator, and in the very wettest weather has tro 
Jeakage path whatever. WILLIAM A. MILLER. 


Belvedere, Kent. 


DIRECT-READING DIRECTION-FINDER. 


Sir,—In your issue of March 10th, 1926, you published an 
account of a direct-reading goniometer described for the Wire- 
less Section of the I.E.E. on March 3rd, 1926, by Messrs. R. A. 
Watson Watt and J. F. Herd. We would lke to take this 
opportunity of calling attention to certain prior claims of the 
writers of this letter with regard to direction indicating equip- 
ment employing a cathode ray oscillograph in conjunction with 
loops and radio-frequency amplifiers to produce a visual indi- 
cating device. 


In August, 1923, Brig.-General A. G. L. McNaughton and 


Hospital Sets in Merthyr Tydfil. 

“ Ericsson” wireless equipments have 
‘been fitted in four hospitals in the Mer- 
thyr area. The installation work was 
carried out by Mr. Lewis J. Dixon, 
M.I.E.E., Managing Engineer of the Mer- 
thyr Electric Traction and Lighting Co., 
Ltd., and his staff. 
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Wireless on Easy Terms. 

A special department for the supply of 
wireless accessories on Deferred ‘Terms 
has been opened by the Express Radio 
Service, Factory Square, Streatham, 
S.W.16. 

The same firm is running a Valve Ex- 
change Service whereby burnt out valves 
are changed for new ones at moderate 
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Dull emitters and power valves 
are included in the scheme. 
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“The Osram Bulletin.“ 

Perhaps the most useful article in the 
number of The Osram 
is that dealing with the use of Osram 
D.E.8 valves as detectors. 
are given with the aid of circuit diagrams 
and curves for obtaining best results both 
in the reception of distant signals and 
The notes on anode 
rectification are especially valuable. 
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the writer applied for a Canadian Caveat and a British Pro- 
visional Patent on this identical device, and on August 22nd, 
1923, we were granted Canadian Caveat No. 15415 and British 
Provisional Application No. 23262;23. The description con- 
tained in our application is almost a duplication of the account 
contained in your issue of March 10th. In our application we 
puinted out the use of the elliptical property of the trace to 
check the tuning of the loops, and further applied this ty 
means of ‘ multiple ratios ™ in the lateral loop circuit to reduce 
the possible error in indication. On November 18th, 1924, we 
were granted Canadian Patent No. 294846, 

This letter is not written with any idea of detracting from 
the very excellent work of Messrs. Watson Watt and Herd, 
but merely to protect our priority of publication both in Eng- 
land and Canada. The work of the Radio Research Board is 
well known and appreciated in this country, and we would be 
the last to detract from their excellent record in any way. 

In all fairness, however, it would be appreciated if you wou!d 
publish this letter in an early issue of your paper, so that the 
full history of this invention may be known to your readers. 

M. ARTHUR STEEL, Major. 

Department of National Defence (Militia Service), 

Ottawa,’ Canada. 


Sir,—Major Steel's letter raises two distinct questions: (a) 
that of the similarity of the device described in his patent appt- 
cation with that described in our, paper; and (b) that of 
priority. 

The documentary evidence available to us does not suffice to 
decide the question (a), and it appears necessary to await the 
receipt of a copy of the Canadian specification before coming 
to a conclusion on it. 

But whatever the answer to (a), question (b) is readily answer- 
able. Major Steel’s letter was based on an abstract of oar 
paper: he has now, doubtless, received the full text, which con- 
tained a sentence showing that the device was in full operation 
at Aldershot before May, 1925. The sentence runs: *' The 
first decisive test of observations on atmospherics with the 
device described was made on May 5th, 1923.” 

The factors governing the progress of the development work 
and its publication are too on for discussion here, ba 
official records are in existence, dated May, 1919, and contain 
detailed proposals for. the device. Even before this date one 
of us had conceived the scheme of a cathode ray direction tinder 
substantially in the form in which it is now worked, and discus- 
sions of this scheme took place as early as 1916. 

We thank Major Steel for his graceful reference to the work 
carried out under the Radio Research Board, and would assare 
him that whether his device proves identical with that de- 
scribed in our paper or not, we can offer him our sincere con- 
gratulations on his independent work in this interesting field. 

R. A. WATSON WATT. 
J. F. HERD. 
Department of Scientific and Industrial Research, 
Radio Research Station, Langley, Bucks. 


Quarter of a Million. 


Messrs. The Athol Engineering Co., of 
Crumpsall, Manchester, state that there 
are well over 250.000 Athol Reversible 
Valve Holders now in use. 
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“« Tho Radio Mail” 


The current namber of The Radio Vail, 
published by Messrs. A. C. Cossor, Ltd., 
devotes several pages to an interesting 
and detailed description of the two new 
valves, viz., the Point One and the Stentor 
Two, the latter a power valve. 

Some intimate facts are given concero- 
ing the state of the wi trade in 
France, and it is interesting to note that 
the dull emitter has almost completely 
banished the bright valve in that country. 


Bulletin 


Instructions 


JUNE" 30th, 1926. | 


eo oO Or eee 


es i 


L 


| The Wireless World 


Information Department 


Conducts a Free Service 
of Replies to Readers’ 


Queries. 


Combined Choke and Transformer 
Coupling. . 

I understand that a new L.F. amplifier 
circuit has been introduced with 
which it is claimed that “ choke 
quality with transjormer amplifica- 
tion?’ can be obtained, the inter- 
valve coupling comprising both a 
transformer and a choke. I shall 
be glad if you will give me this cir- 
emt toyether with full operating 
data, E. P. P. 


It is difficult to understand exactly 
what circuit you’ have in your mind, but 
we believe that you are referring to the 
circuit which we reproduce in Fig. 1, 
which is a very old arrangement for pro- 
tecting .the primary windings of the 


intervalve transformer and which has 
lately been revived in various quarters, 
principally America, with new and 


startling claims. 

It is well known that the reason why 
a transformer is the least satisfactory 
method of intervalve coupling from the 
point of vie of good quality is that 
the number of turns on the primary 
winding is insufficient to amplify the 
lower musical frequencies to the same 
degree as the middle range of frequen- 
cies. If an attempt is made to increase 
the number of primary turns to any 
large extent, difficulties arise owing to 
the self-capacity effects which are apt 
not only to shunt away the higher 
musical frequencies, but also to tune 
the primary to certain resonant frequen- 
cies which are amplified out of all pro- 
portion to the other frequencies. It is 
known, also, that this difficulty of ampli- 
fving the lower musical frequencies can 
be circumvented by abandoning trans- 
former coupling in favour of choke 
coupling; but then, of course, less am- 
plification per stage is obtained owing 
to thé absence of the step up in voltage 
proviced by the transformer ratio. 

It is claimed that by using the circuit 
of Fig. 1 all these difficulties are over- 
come, and that by using the choke as 
shown, no amplification of the lower 
frequencies is lost, whilst the presence of 
the traasformer gives us a step up in 
voltage. There is no doubt, of course, 
that the transformer, when connected as 
shown, will give a step up in voltage by 
virtue of its turns ratio, just as much 
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as when counected in the more conven- 
tional manner; but careful consideration 
will make it clear that not only do we 
not obtain any increase of amplification 
of the lower musical frequencies as com- 
pared to the more conventional method 
by using the transformer, but actually a 
great proportion of the lower frequencies 
which are amplified well when*using the 
transformer normally are, as it were, 
cut off by using this method, and quality 
will be seriously marred. 

The reason is simple and not far to 
seek. It is known that the higher the 
inductance of the transformer primary 
or choke, the better will the lower fre- 
quencies be reproduced. Now a good 
low ratio transformer has a primary 
inductance of about 50 henries, whilst a 
good choke suitable for use after a 
medium or high impedance detector valve 
has an inductance of about 100 henries. 


Each separate 


it must be realised that the primary of 
the intervalve transformer and the hoke 
are actually in parallel. -- It is -known 
that the resultant inductance obtained 
by connecting inductances in parallel is 
equal to the reciprocal of the sum of 
the reciprocals of each individual induc- 
tance. Now, assuming that in this case 
we have a 100 henry choke, and a trans- 
former with a 50 henry primary, then | 
the resultant inductance is 33 henries 
approximately. In other words, we have 
a far less inductance, and shall there- 
fore get far less quality than if we used 
the transformer in the conventionai 
manner. Another way of looking at 
Fig. 1 would be to state that, if we are 
guing to tolerate the quality given by 
this 33 henry arrangement, we might as 


well offset the poor quality by a com- 
_pensating 


gain in volume by using . 
transformer with a 33 henry primary, 


Fig. 1.—Three-valve receiver employing combined choke and transformer coupling. 


The choke will therefore give much 
better quality than the transformer, 
although with a good transformer having 
a 50 henry primary results are by no 
means unpleasing, far better, at any 
rate than with a higher ratio transformer 
having, say, a 30 henry primary. Now 


which would usually have a higher ratio 
than a transformer with a 50 henry 
primary. Even if we made the induc- 
tance of the choke infinitely high, the 
resultant inductance would never quite 
equal the primary inductance of what- 
ever transformer were used, and _ so 
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quality would never be so good as when 
using the transformer alone. 

The scheme shown in Fig. 1 does pro- 
tect the primary winding of the trans- 
former from breakdown due to the passage 
of the steady plate current, although, of 
course, the choke is liable to breakdown. 
A good choke, however, is always cheaper 
to replace than a good transformer. 
There is another and more important 
advantage actually given by the circuit, 
and that is that by keeping the steady 
plate current out of the transformer 
primary all risk of magnetic saturation 
of the transformer core is eliminated. If 
a transformer of not very good design is 
connected in the plate circuit of a large 
power valve saturation is likely to occur, 
and if this ‘4s so, of course, volume and 
quality will be lost. This is fully dis- 
` cussed in an article appearing on page 701 
of our May 26th issue. l 

It is extremely doubtful, however, 
whether even this latter advantage out- 
weighs the disadvantage of the loss of 
amplification of the lower frequencies and 
the expense of purchasing a choke as well 
as a transformer. It would be better to 
avoid this circuit ang to devote the money 
saved on the choke to the purchase of 
a- really good transformer of first-class 
design which is suitable for use with 
power valves and which by virtue of a 
arge primary would give us reasonably 
good amplification of the lower musical 
frequencies. 

Of course, anode resistances could, if 
desired, be substituted in place of the 
chokes in Fig. 1, but this would not in 
the slightest degree affect the arguments 
which we have put forward. 
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Howling in L.F. Amplifier. 

I have constructed a three-ralve receiver 
consisting of a detector valve with 
no reaction, followed by two stages 
of L.F. amplifcatian, the couplings 
being a low and a high ratio trans- 
former respectively, both 
prst-class make. Power valves are 
used in the L.F. stages with proper 
valucs of H.T. and G.B. The object 
of the recetver ts to give large volume 
and qood quality from the local 
station, which ts situated quite close 
to me, At times quality is all that 
ran he desired, whilst at other times 
speech becomes harsh and musie 
takes on a janygling tone for no 
apparent reason. Cun you assist me 
m tracing the trouble? M.L T. 


The trouble appears to be that normally 
your L.F. amplifier is not far from the 
oscillation point, and that an extra strong 
passage of speech or music causes the 
amplifier to actually oscillate, these 
oscillations being sustained for a time 
and not necessarily ceasing at the moment 
when the lond passage of music has con- 
cluded. There is, of course, some 
coupling effect existing in the amplifier. 
This coupling may be caused by the re- 
sistance of that portion of the HT. 
battery which is common to all valves, this 
usually being curable by shunting large 
capacity condensers across from each 
H.T.+ tapping to H.T.—. The value 
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of such condensers is usually given as 
1 mfd., which is usually sufficient. In 
certain cases, however, a 2 mfd. con- 
denser is needed, and often an obscure 
cause of L.F. howling is cured by in- 
creasing the value of these condensers. 
The trouble frequently occurs when dry 
batteries are used for H.T. supply. 
Another cause of the trouble is coupling 
between the two transformers, and care- 
ful spacing of these components cures 
the trouble. Yet another cause of the 
trouble is capacity coupling between the 
various wires of the amplifier, this 
specially applying if complicated switch- 
ing arrangements are used. It is best 
to adopt the method of switching L.F. 
valves given on page 434 of our March 
17th issue, which is nearly always suc- 
cessful in curing troubles of this type. 
Often, however, in spite of the utmost 
care in design, construction, and opera- 
tion, the quality of reproduction is 
marred by the fact of the L.F. amplifier 
being too near the oscillation point. The 
best method of procedure in these cases 


BOOKS ON 
THE WIRELESS VALVE. 
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Issued in conjunction with “ The Wireless World.” 


“WIRELESS TELEPHONY,” by R. D. 
BanGay. Price yé net. By Post, 2/9. 


“THE OSCILLATION VALVE—THE 
ELEMENTARY PRINCIPLES OF ITS 
APPLICATION TO WIRELESS TELE- 
GRAPHY,” by R. D. Bancay. Price 6/- net. 
By Post, 6/3. 

“ WIRELESS VALVE RECEIVERS 
AND CIRCUITS IN PRINCIPLE AND 


PRACTICE,” by R D. Bancay and N. 
ASHBRI DGE, BSc. Price 2/6 net. By Post, 2/10 


“THE THERMIONIC VALVE AND ITS 
DEVELOPMENT IN RADIO TELE- 
GRAPHY AND TELEPHONY,” by Dr. 
J. A. Freminc. Price 15/- net. By Post, 15/9. 


“CONTINUOUS WAVE WIRELESS 
TELEGRAPHY,” Part 1, by W. H. EccLES, 
. D.Sc. Price 25/- net. By Post, 25/9. 


Oblainable by post (remitiance with order) from 


ILIFFE & SONS LIMITED 
Dorset House, Tudor St., London, E.C.4 


or of Booksellers and LBookstalls 


is to shunt the secondary of each trans- 
former with a grid leak of 4 megohm 
value. This also serves to flatten out 
any resonance effects in the transformer 
and still improve quality. There are 
very few transformers which are not 
greatly improved by this expedient. The 
value should not be lower, otherwise an 
unnecessary amount of volume will be 
sacrificed. Practical experience indicates 
the value which we have given to be 
approximately correct, since it is high 
enough to prevent any appreciable sacri- 
fice of volume, whilst it is low enough 
to exercise real benefit in flattening out 
the amplification curve of the trans- 
former and of reducing any tendency to 
L.F. oscillation. The use of grid leaks 
in the manner suggested is usually suff- 
cient to cure even the worst amplifiers 
of this trouble. In far more cases than 
are suspected a certain amount of quality 
in an expensive transformer-coupled 
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amplifier is being sacrificed owing to the 
amplifier being too near the oscillation 
point, and the fitting of clips to the 
secondary terminals of each intervalve 
transformer is advised for the insertion 
of grid leaks when necessary. 


ocoo 


Resistance and Impedance. 


Can you explain simply the difference 
between smpedance and resistance? 


J. L. D. 


Resistance is the term usually employed 
to indicate the opposition offered by a 
conductor to the passage of a curen 
under the influence of a steady pressure 
or voltage always acting in the same 
direction, namely, a D.C. voltage. It 
varies directly as the length of the con- 
ductor, inversely as the cross-sectional 
area, and varies also in accordance with 
the specific conductivity of the wire. 
Should the conductor be wound in the 
form of a coil over an iron core, no dif- 
ference occurs in its D.C. resistance 
unless the total length of wire is thereby 
lengthened. 

When dealing with A.C., however, we 
have to take other factors into considera- 
tion. Thus, if a length of copper wire 
were wound in the form of a coil, it 


might have a very high “resistance” 


to the passage of a current of a given 
frequency, although actually having a 
low D.C. resistance. Moreover, this re- 
sistance to A.C. is not constant at al 
frequencies, but rises as the frequency ?: 
increased. Now it is known that if 4 
condenser is inserted in a D.C. circutt. 
however, all current will cease, since tte 
resistance of the condensers dielectric. 
which is made of some _insulati: 
material, is infinitely high. In the case 
of A.C., however, no infinite barrier is 
raised by the condenser, although still it 
offers a certain amount of “ resistance" 
to the passage of A.C. As in the case vf 
an inductive choke coil, however, ths 
resistance is not constant for all fre- 
quencies, but, unlike the case of the 
choke, the resistance to A.C. lessens as 
we increase the frequency. 

Thus, when considering the resistance 
which a circuit offers to an A.C. cur- 
rent, we have first to find-out the amourt 
of inductive reactance (as it is usually 
termed) in the circuit, and also the 
amount of capacity reactance. We must 
also take into account the ordinary ohmic 
resistance of the circuit. Having taker 
all these things into consideration, we 
now have the actual resistance of the 
circuit to the passage of a current under 
the influence of an E.M.F. of giver 
voltage and frequency. This is known as 
the impedance of the circuit. Thos the 
term impedance embodies the actual re- 
sistance of the circuit to an alternating 
current of given frequency and indicates 
the combined effective value of resistance 
when ohmic resistance and inductive and 
capacitative reactance have been taker 
into consideration. In D.C. work the 
‘ʻ impedance” of the circuit is purely 
the ohmic resistance, a choke having Bo 
disturbing effect, and a condenser acting 
as a direct break in the circuit. 
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(OO 2Value accessors 


NO TECHNICAL KNOWLEDGE 
OR ATTENTION REQUIRED. 


CLEAN, ECONOMICAL 
AND CONVENIENT! 


|| 

| i 
|“ INDISPENSO ” CHARGING SET. 
‘Direct Current), as illustrated. l 
| For High Tension Accumulators. Plug-in to 

any convenient lampholder. 
Costs nothing for charging if light is in use. | 
mplete with cords and Polarity indicator || 
and full instructions. PRICE 6/- 


“ALTERNO” CHARGING SET. | 
(Alternating Current.) 
| Charges your High Tension Accumulator at 
negligible cost. Plug-in to any convenient 
lampholder. 
Complete with instructions. PRICE 21/« 


“PENDELTON” CHARGER ra App.) 
(Alternating Current.) 
|| Charges your Low Tension 2, 4, or 6 volts 
Accumulator economically and oP koat No 
Valves or replacements. Simply connect to the 
| Most convenient lampholder; charging rate 
about 2 amp. 
PRICE £2 12s. Gd. 


Send for Catalogue and Tall details 


ESTS carried out by 
the National Physical 


e ° Laboratory show that the 
A Junior loud LEWCOS COILh: ıs a lower 


speaker with a H.F. Resistance than any 
senior performance other coil on the market. 


your set—it makes all the 
| Its low H.F. resistance | difference! Descriptive leaf- 
combined with great | let sent free on request lo: 
selectivity and mechani- THE 
cal strength make the | LONDON ELECTRIC WIRE 
LEWCOS Coil the finest COMPANY & SMITHS LTD. 


you can buy. 


Playhouse Yard, Golden Lane, 
ee EE EE — Ci. 
Írom all AMP LION STOCKISTS, Radio Deali rs or Stores. l ry a LEW COS Coil ın | London, aie 


Were or iatest silustrali d lisis. 


Obtlaiınable 


No, 35 
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Do. you know 


that the factors controlling the volume of pure reproduction 
from your receiver are based on the design of the filaments 
of your valves ———~ 


Everybody 
who knows about valves will tell you 
that a filament that is up to 3 times 
greater in length and has an in- 
creased emission surface up to 54 
times that of the ordinary filament will 
mean a 33% increase in your results, 


There is no_mys- ae 
tery in the con- Now look at — 
struction of a The Mullard P.M. Filament 
value. Any anode PE 
and grid will © i 
operate with any Its increased length completely within the field 
filament but it is of the anode and grid is obviously greater than 
he Moment that that of any other valve on the market. Itis 
counts. this supported by five strong but resilient hooks. 
is what you pay It has a large core of.a special ductile metal that 
for. prevents it from breaking except by the very 
roughest handling. 
It consumes ONLY ONE TENTH AMPERE 
and is so economical that no sign of glow can 
be discerned. Will give you consistent power- 
Fer 4-volt accumulator or 3 de eela ful results during a long life. 


E P.M.3 (General Pupae 
pais 


0°1 
THE P.M.4 (Power) 0.1 pol 226 


ulator calls 
For 6-wolt. acumulator or dA ot Purpose) 


THE P.M6 (Power) Ul amp: 22/6 Ask Y our Radio Dealer 


For Zvol acca tee M1 (Genera Purpose) 
ae M2 aa 015 amp. 18% ká the Valves with the P.M. Filament=— 


ie 
IOAN. MASTER- LE MENZ 
ADVT. THE MULLARD WIRELESS SERVICE CO., LTD., NIGHTINGALE LANE, BALHAM, LONDON, 8.W.12. 
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AMPERITES | 
for the ELSTREE SIX 


Charge your 
Accumulator at 
Home for 14’ per day 


with a 


BURNDEPT 


BALKITE 
Trickle Charger 


No Valves 
No Noise 
No 
Moving 
Parts 
No Trouble 


There are six Type 1A Amperites specified in 
the ELSTREE SIX RECEIVER because they 
eliminate hand rheostats, simplify wiring, and 
ensure perfect automatic filament control. 


Type 1A. For 5 volt “25 valves ou a 6 volt accumulator. 
Type 4V-199. For 3 volt ‘06 valves ona 4 volt accumulator or 4} volt batteries. 
Type 6V-199. For 3 voit ‘04 valves on a 6 volt accumolator. 


List Price &/= each. 


Write for Free *‘ Hook-ups.” 


The Secend Edition of our 1926 Radic Catelogue is now reaty end 
will be sent on receipt of 9, in stampa lo corer cesi of pestege. 


RADIO CORPORATION OF 
ROTHERMEL , GREAT BRITAIN, Ltd., 
24 and 26, Maddox St., Regent St., London, W.1. 
Telephone Nos. À Mayfair 578 and 579. Telegrams: Rothermel, Weedo, Londra. 


We 


~ 


A NEW 


WYER-LO 


— no mechanism, cannot make any ERORE T ewes peed acter 
noise and cannot go wrong. But it can. AND CRAFTSMANSHIP 


keep your accumulator charged, and it | 
does so at a cost of less than $d. per day. 
It is small and compact and works while 


you sleep. Reckon up what it is at The design of Rowyer-Lowe Jacks was evolved to obviate 


resent costin ou faults usually apparent in Jacks adapted from t hone 
P 8 y uses. The following details indicate the Sood fe of 


to keep your batteries ' these Components :— 


| THE VALVE FOR charged. Think of irder frame, ensuring 


Hard phosphor bronze (tinned). 
BETTER MUSIC the trouble of han- Sitver contacts rately positioned. 


ace 
Type L 525,43 to- 3 volts dling them, then look SDenite mouien: 


No icese panel washers. 
‘25 amps. Price 22/6 . A 
ee at the price of this Wide fan-tall contacts. 
charger. 


URNDEPT BALKITE TRICKLE 
CHARGER contains no valves and 


Pop yom 


ONE OF THE 
BURNDEPT 


| SUPER hokis Price £2-18-0 


Na. 4. Priament 


| PRICES 
No. r. Single circuit o List No. 231 2/2 
No. 2. Single circuit closed List No. 232 2/7 
} No. 3. Double circuit List No. 233 3/- 
: No. 4. Filament single control List No. 334 2/9 
No. §. Filament double control List No. 235 3/3 
Ese 
Blackheath, S.E.3. BOWYER-LOWE 
"Phone: Lee Green 2109. Telegrams: “ Burnacoil, Phone. London.’ Tested Components -3 
They are Guaranteed 


Announcement by the Bowycr-Lowe Co., Ltd., Letchworth. 
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FIXED CONDENSERS (M 
GIVING FIXED RESULTS 2 


PTL _| 


Ta | 
: oe Be ag SS 
The “Cosmos” Permacon is ZAJ 
an ideal fixed condenser, being _ > pd 
= | light in weight, of guaranteed ‘Lad 
o ACCUMULATORS accurate capacity, and having nh Y 
= à | the lowest possible losses. myth 
— ; “ oe 
= The construction of LION ACCUMULATORS | = eee. ER gi res IMG 
= j ‘ rae censer 1s tested at soo Volts during <— 2. 
= is such that they will give years of hard and | inspection. Nickel plated cases give 4} 
E continuous service. The many improve- | them a particularly neat appearance. ASi 
= ments embodied in their design renders | ‘001 mfd .. : a “IS iS i.) 
(= them practically tool-proof. Every cell is ei nie sa . 16 jos 
— Sy ie ey - i | | å ? D AA 
= a separate unit, the positive plates are of IE POSS Sa ee -- 1/6 LO Gb 
= “mi hickness. allowi ; i a | | (with clip for 18 AFN 
— abnot! mal 1 M1C <TESS, al OWING a special | | 000} ,, grid leak) +f 
12 construction of the grid which prevents | = | igi’. ae tak | ao 4. 1/8 IN 
— = ore nee 7 2 x X j to +” 
= shedding. These are a few of the out- | | OO? m +s . . .- 1/10 OB ge 
= standing features, our latest leaflet will give | TE We TE Ja vi £62 
= l : f ; ‘or 5 ya P pi >i yp 
r= you all particulars ot our complete range, | | : 
E| Drop us a postcard and let us send vou “COSMOS” GRID LEAKS |j 
: = one along. are uniform and permanent. Ga 
= | 4.1, 2 and 3 megohms, each 1/6 “gt 
|= Such confidence have we in LION ACCUMU- Ask for copy of the Cosmos ei J 
a unique guarantee, never before has such a se ean” S 7 . [a 
| guarantee been given—Never before such a METRO-VICK SUPPLIES LTD. 


(Proprietors Metropolitan-Vielers Elec. Co. Ltd.) 


— Ss A EN > in ghee ana F Me 
scrvice as we are offering. Particulars of this eiro- Wick Hotte, 


1 : of Keg a R 
guarantee are enclosed with each Battery and | 145, Charing Cross Road, ” 
will appear in the next issue of this paper. | LONDON, W.C.2. r29 


Our prices range from 8/10d. 
With the LION HIGH TENSION BATTERY 


2 to 6o-volt can be obtained at will. 


This Battery is mounted in a varnished and 
stained ashcrate. Fitted with drop handles. 


PRICE £3.2.6 
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VISIT THE ROYAL AIR FORCE DISPLAY AT HENDON, 3rd JULY, 1926 
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4 ADVERTISEMENTS-— 


Here's a splendid little Keone 
the Watmel combined Grid Con- 
denser and Fixed Grid Leak, | 
Saves» space, time and money. 
Built to"allow the Grid Leak to 
be connected either across thé 
condenser or direct to the filament 
of the detector valve. 


Price 2/6 each. 


Send a posteard for full details of the 
various Watmel products. 


The Watmel Wireless Co. Ltd., 

382a, Goswell Rd., London, E.C.L. 

9 Representative for Lancashire & Cheshire: 
Mr. J. B. Levee, 23, Hartley Street, 

- as Levenshulme, Manchester. 


Tor trouble-free condenser efficiency 
always specity the famous rouni 
Watmel fixed condenser. 


COMPONENTS 


SUPER AUDIO CHOKE 


BEARD & FITCH LTD. 


34, AYLESBURY STREET 
LONDON, E.C.1 


For any circuit, 
any set, 
anywhere 


Pracket for back VALVE HOLDER 


2d. each extra. 


Gives perfect insulation, brass sockets almost 
entirely air-spaced, minimum capacity effects. 
One-hole fixing to base board, or above panel; 
ey mounted below the panel. 
omplete with soldering tags and fixing bolt. 


ATHOL ENGINEERING CO, 


feymour Road, Crumpsall, MANCHESTER. 


Ag Mention of “ The Wireless World,” when writing 


THE WIRELESS WORLD 


to advertisers, will ensure prompt attention, 
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T M SOLVE THE 


Low Capacity SWITCHING 
Keys. PROBLE M 


ESIGNED by radio engineers, the adaptat ity o 

the T.M.C. Low Capacity Key to varied s r 

requirements is simple. 
They combine a positive locking action with Fapid a 
and break of unvarying performance. They are of stron 
and accurate construction, the live parts of the 


being insulated from the frame, while the gold-si 
contacts will not oxidise. Escutcheon plates and levers are pol 
lacquered brass or bright nickel and give a neat and pleasing ap 


Made in 3 Models and packed ‘in black, red and y 
labelled cartons. 


No.1. 12 point, 3 position, 7/-— 
No.2. 6 point, 2 position, 6- ` 
No.3. 24 point, 3 position, 15/6 ` 
Send y Fy iad of the T.M.C Catalogue—‘ree. If your dealer does 
stock C. goods, we will supply you, dived al skeen wins Jr 


Telenhani Manufact 


ia HOLLINGSWORTH WORKS, WEST DU 
'Phone: Sydenham 2460/1. Telegrams : “ Bubastis, Dulc 


ODERN wii 
MA Y SCI E Ni cE 


A MAGAZINE OF PROGRESS, INVENTION AND DISCOVER! 
t6 Fto 
ODERN SCIENCE” isa ern | magazine 
which records recent advances and discovene 
in all departments of science and industry > surveys 
technical and mechanical developments 7 and p 
a forum for the interchange of Sformato eset 


on all subjects coming within the ra Pee purna 

SUBSCRIPTION: 14s. per anmum $ 

From all newsagents and bookstalls or direa pley ihe. 5: 
ILIFFE & SONS LTD.ọ„ Dorset House, Tudor St, Loodoa, E 
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WINDOW 
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TWO NEW 


VALVES 


G.P. 4 GENERAL PURPOSE AND 


for use with 4-volt accumulator 
(or three dry cells). 
The salient features of these ideal com- 
panion DULL EMITTERS are, economy 
of consumption—a longer lasting accumu- 
lator charge and high efficiency—clearer, 
better reception—with louder volume. 


You can identify G.P.4 and P.V.4 by: 

(1) The clear glass Inspection ‘* Window.” 

(2) The Wafer Dise—a hallmark. 

(3) ‘The-Seal—ensuring the valve unused 
after final test in the Ediswan laboratories. 


P.V. : POWER VALVES— 


SPECIFICATIONS 
EDISWAN G.P.4 EDISWAN P.V.4 
Volts, 3°5-4 Volts, 3°5-4 
Amps., Amps., °35 


15 
Plate Voltage, 60-120 
Amplification Factor, 12 
Slope, 55 Maijv 
Imped’ce, 22,000 Ohms 


G.P. 4.— General Pur- 
pose dull emitter. Low 

~ current consumption. 
Long Life. Powerful 
amplification. Elimina- 

tog of objectionable 
microphonic effects. 

- Price 16/6 


Obtain eA ve your 


Plate Voltage, 60-120 
Amplification Factor, 6 
Slope, °65 Ma/v 
Impedance, 9,500 Ohms 


P. V. 4.— Ideal power 
valve, companion to 
G.P.4. When used for 
Loud Speaker work : 
powerful, distortionless 
amplification. No 
microphonic effects. 
Price 22/6 


Dealer the Ediswan 


Folder—“ 2 New Valves’”’ 


I DISWAN 
VALVES 


Will improve any set 


THE EDISON SWAN ELECTRIC CO. LTD 


N.V.2 
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The cheapest component 
in your set, yet the 
most vital of all— 
the Condenser 


[F your set is not giving the results you expect 

from it, scan mentally the components 
you have used. Have you, for instance, 
exercised the same discrimination in selecting 
your condenser as you have in the case of 
your transformer? For your fixed condenser 
—on which so much depends—is one of the 
least expensive of all the components you buy. 
The difference in cost between a genuine 
T.C.C. and an un-named condenser is very 
slight; with the latter you are taking a nsk— 
with T.C.C. you obtain a permanent 
assurance against breakdown. 


Choose the T.C.C. Mica Con- 

denser shown above. t 
embodies all the well-known 
T.C.C. features, and owing to 
its convenient shepe takes up 
very little room on the panel ; 
because it is sealed from below 
instead of from above it is 
proof against the heat of the 
soldering iron. For those who 
do not wish to solder their con- 


nections a convenient milled 
head is provided to ensure 
a perfect electrical contact. 
Finally, because every T.C.C. 
Condenser—whether Mica or 
Mansbridge—has to pass so 
many tests before it is released 
for issue, you know that its 
accuracy within a very smatl 
percentage of error is a fore- 
gone conclusion. 


Capacities : 


There is a full range of T.C.C. 
Mica Condensers from “009 mfd. 
to 2 mfds. 


From all Wireless Shops 


LOC 


CONDENSERS 


Advertisement of Telegraph Condenser it Ltd., Wales 
N. 


(Mica & Mansbridge) 


Farm Road, 


Acton, W. 


Gilbert Al. 5394 
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Co-axial Mounting 


FOUR years ago Cossor astonished the 
Radio world by evolving a method of 
valve construction which, for the first ume. 
utilised almost the whole of the electron 
stream. Two years later this success was 
followed up by the introduction of a unique 
triple-coated filament which operated at a 
phenomenally low temperature. $ 
And now Cossor—in introducing the new 
Cossor Point One —demonstrates that 
the same spirit of progress which has 
always dominated its activities is as 
vig^rous as ever. 
Why valves vary in 
| performance 
It is well known that if a batch of valves 
were made up using identical filaments, 
grids and anodes without due regard being 
paid to the accurate spacing of the elements 
that every valve would vary considerably 
in results. There would be hardly two 
alike. Any variation of distance between 
filament and grid or between grid and 
anode exercises considerable influence upon 
performance. All elements must be mounted 
co-axially to obtain the best results and 
any method which guarantees this must 
result in an incomparably higher standard 
ot efficiency. 
In the new Cossor Point One there is at last 
-available a patented system of mounting 
which infalbviy aligns the filament, grid and 
anode from top to bottom. 


The new Constructional System 
which ensures (a) longer life (b) lower 
running costs and (c) greater uni. 
formity in results. Used for the first 
time in this wonderful new Cossor 


Dull Emitter. 


two elements together at the top-by means 
of a seonite insulator. The grid itself ends 
in two prongs which are inserted into the 
base of the seonite insulator. The anode 
rests on a wide flange provided, and is 
wclded at its. base to two stout nickel 
suppérts. Even extreme force cannot dis- 
turb the exact relative positions of these 
two elements—once fixed in their places, to 
a hundredth part of an inch, they are there 
for all time. 


The new Shockproof Fila: 


ment Suspension System 


Through the centre of the seonite tube runs 
a fine wire which holds the filamenc in its 


correct position. Unlike other valves the 
filament in the Cossor Point One is not 
held under tension. Its shockproof support 
provides exactly the degree of elasticity to 
enable it to absorb the sharp concussion 
caused by an accidental blow. A knock 
which would shatter the filament in an 
ordinary valve is rendered harmless by tbig 
amazingly efficient suspension. 
Greater uniformity and 
economy 

Thus with the filament, grid and anode in 
permanent alignment it is -reasonable tq 
expect a greater uniformity in results. The 
supreme importance of this will be instantly 
appreciated by users of Neutrodyne Re- 
ceivers employing several stages of noiet 
H.F. amplification. 

But in addition this new valve is ex 
ceptionally economical. Its triple coated! 
filament consumes only one-tenth of an 
ampere at 1°8 volts. A super-heterodyne: 
using 7 of them would actually consume! 
less current thana little one-Walve set with: 
a.single bright emitter. | 
Bearing in mind, too, the fact that this fila- 
ment operates at a glow which is ae 4 
invisible, it will be obvious that at last 


wireless enthusiasts have available a 
which must give an incredibly long s 
uniform service. 


Types and Prices 
Cossor Point One 


RED TOP: ForHF. use 18 volts * 15/6- 

How Co-axial Mounting Consumption “1 amp } 

is achieved PLAIN TOP: For Detector 1 volta 15/6 

Ons 

Owing to the peculiar advantages possessed Canche Diea ee | 
by the shape of the Cossor grid and anode GREEN TOP: For power use 18 18/6 
it has been found possible to secure these volts Consumption 15 amp. =; 
p 
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Gilbert Ad. 5.3: 
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THE “ CAPACIGRAD.” 


The ‘““CAPACIGRAD ™ is a remarkably efficient: 
straight line Frequency Condenser. lts plates are 
made of hard brass, accurately mounted. The rotor 
is ‘grounded "and fitted with “ pigtail ” conhec- 
tion. Frames of Aluminium. Spindle 
runs in special adjustable bearings with 
a velvet-smooth action entirely free from 
“chatter. Electrically and mechani- 
cally it is a sound and workma..like 
piece of apparatus. 
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Prices: 


Cap. 0005 126 
» "00038 11/9 


Complete with drilling 
template and soldering 
tags. Overall length 
with plates all out 43”. 


The “ KILOGRAD ” VERNIER DIAL 


The “ KILOGRAD " VERNIER DIAL, Ratio 10: I. Fit the 
“ Kilograd ” Vernier Dial to the “ Capacigrad © Condenser and you 
have an ideal combination. The Dial is beautifully moulded in 
Bakelite ard will enhance the appearance of your set. 


AMI 


í 


Have you entered ‘for 
the Dubilicon Competi- 
tion yet? 


Diameter 4”, Ratio 
10: l. 

Fits any condenser 

with t shaft. 


If not write to us now 
for full particulars. 


Cash Prize £200 


Supplied either 
zero right or zeru 


left. 


Price 5/- 
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VAN 


: Profusely : 
: illu strated : 
: 48-page list : 
: of American : 
: Apparatus 

‘free and 

: post free on : 
: request. 
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REGISTERED yi4 TRADE MAAR 


DUBILIER 


CARBORUNDUM DETECTORS. As used in the “ Interflex” 
Receiver, Best's 45,000 5 Tube super-het., etc. 
Detector only - - 7/6 


Complete panel mounting unit, including detector, potentio- 
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CONDENSER CO (1925) LTD 


meter, condenser and battery clip, 18) - 


CO 


ADVERT. OF THE DUBILIER CONDENSER CO. (1925), LTD., 
LUCON WORKS, VICTORIA ROAD, N. ACTON, LONDON, W.3. 


TELEFHONE: CHISWICK 2241-2-3. E.P.S. 198. 
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200-202, REGENT STREET, LONDON, W.. 
CEE 


e Advertisements for “ The Wireless World ” are only accebted trom firms we helieve to be thoroughly reliable. Aa 


8 ADVERTISEMENTS. THE WIRELESS WORLD ___ JUNE 30TH, 192 6. 


"T eseseses 


Ea .. 
+ 


TUNING COILS 


AND METHODS OF TUNING 
By W. James. 


A VERY useful manual giving the maximum of 


information on the subject. The author 
discusses the many methods of turning circuits, 
with explanations of spade, condenser and variometer 
tuning. Other chapters treat in detail of the choice, 


construction and design of coils, and give particulars 
as to size of coil required, the best shape, size of wire, 
type of insulation, and special uses of the various coils, 


Price 2/6 net. By Post 2/10. 


/ 


Oblainable from al! booksellers or direct trom the Publishers « 
ILIFFE & SONS LTD., Dorset House, Tudor St., London, E.C.4. 


W.W. 32, 


BOCAS BY 


Pag ng 


published from the offices of 
“The Wireless World ” 


Dr. Fleming's name is known alt over the world. His 
books wil} take their place among the classics of wireless 
literature. The ow volumes are recommended 
to all who desire authoritative information upon 
wireless matters, presented in a singularly clear and 
attractive style. 


Electrons, Electric Waves and Wireless 


Telephony. A brilliantly written treatise on th: 


elementary principles of wireless telephony presented in a non- 
technical manner. __ 
Price 7/6 net. Post tree 8/-. 


The Thermionic Valve & its Development 
in Radio-Telegraphy. and Telephony. 


A valuable book for all enthusiastic amateurs. 
Price 15/= net. Post free 15/9. 


The Wireless Telegraphist’s Pocket Book 

of Notes, Formul2 and Calculations. 
Price 9/— net. Post free 9/5. 

Fifty Years of Electricity : the Memories 

of an Electrical Engineer. A comprehensive 


review of the chief triumphs of electricity during the last 


half-century. 
Price 30/= net. Post free 30/9. 


Obtatnable from ail leading booksellers or direc! 
from the publishers: 
ILIFFE & SONS LIMITED 


Dorset House, Tudor Street 
LONDON, E.C.4 


W.W 23 
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| WIRELESS SETS 


. MH HAYNES 


Home | 
Constructor’s 
EASY = ee 
Wireless 
Sets 


By F. H. Haynes. 


IN THIS book the author introduces some 
entirely original sets which will make a strong 
appeal to the home constructor, on account 
of the simplicity of construction and the fact 
that they have not previously been described 
elsewhere’ | 

EASY TO UNDERSTAND working draw- 
ings are given, with practical circuit diagrams, 
together with a sufficient explanation of the 
underlying principles to obtain a thorough 
understanding of the construction, 


Price 1/6.net. By Post 1/9. 
Obtainable from booksellers or 
the Publishers of “The Wireless World": 


ILIFFE & SONS LTD., Dorset Howse, Tudor Street, 
LONDON, E.C.4. 


” na ran 
The EZI-WIRING Serie: 
will be appreciated by all amateurs who ar 
anxious to make trouble-free sets. Senin > 
= a 


Each volume gives complete working instr 


z$ 


= y 81 BAN, y 
efficient sets at moderate cost. A yur-colour 
Wiring diagram enables you to build the set 
without any possibility of incorrect wiring. — 


E 
a 
- 
' 


Few EZI-WIRING Series 75 A Three Val | 
Pech See Portable Recei 
.& me i By Hugh S. Po ; f 
bey U a 

aac By F. H. Hay 


` s No. g-o ER h 
i i A Two-Valve & Grys a 
. <4 Reflex Recei rer 
| By W. James. — m EAS 
s Á, £g 
} 
H 
| 
| 
{ 
l 
' 
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Combination Set 
5 < - =," Jt 
By W. Jame 


B 


A THREE VALVE f 
PORTABLE. | 
RECEIVER | 


Containing } 
< COMPLETE INSTRUCTIONS. ~ 


PRICE 2j- NET è 
each volume, _ ee 

By Post 2/2 each, |i 
Obtainable the publishers IU 
of “The Wireless World.” JE 
ILIFFE & SONS LID. | 
i 

| 


_ 


} 

f 

he 
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| By HUGH S. POCOCK 
f 

| 

$ 
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i f = 
Dorset House, Tudor Street, f 
|! 
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THE PUBLIC HATE| |For Crystal-Clear 
Interference 11! s a _ Radio Use 


Dear Sirs, 
Interference from 
Electric Trains. 
Rince the publi- 
cation iu The W ire- 
lega World on 
March 24 of my 
unde T the 


L.F. TRANSFORMERS 


TYPE AF4 - 17/6- 
TYPE AF3 - 25/- 


ments with Bret- 
wood Auto Fre- 
quency Amplifiers. 
The purity of am- 
plification when 
JLI stages are used 
34 wonderful, ane 
> a 


Ing 
lim 
mi = ah rics and 
“muah,” is remark- 
able. 


Yours faithfully, 


The “nearly perfect ” 
ransformer. | 


The Bretwood Signed 
UTO AUDIO FREQUENCY Y Malka Bee Ask for leaflets 


Have you received 
' details of the | 


Sold under a three years' PRICE ' Aee y Te ! Send us the diagram of 
guarantee, and money re- , Gri eaks, Fila- | 5 

funded if not satisfied after 20/ ment Resistances, your set and we will 
a week’s trial. ' Anti - Capacity | suggest improvements. 


' Acre ct and | 
itches not, | 
BRETWOOD LTD., : aaa da Pan Card 


12-18, London Mews, Maple St., London, W.1 : marked Dept. W. W. 


FERRANTI LTD. PANCASHRE 


BATTERY ELIMINATOR D alteries 
=m FOR AC. MAINS | 3 and the 
S| Ts 
enable amateurs to ¢ nstroct 3 . k 
wiinoa trouble, pertoetiy U 
In last week’s issue, we 
made a SPECIAL OFFER- 
_of THREE No. 10 CELLS 


Battery Eliminator. 
EVERY FITMENT OF. 

Bi and CHARGES, carriage 
E paid, for £1. (Usual price 


THE HIGHEST FINISH . 


Save’ yourself expense and = 
Worry. Everything reađy 
for assembly .. .£6.10.0 


Also supplied complete is 28/-.) 

in metal-lined hard- 

cates estan’ aa If you have not sent for YOUR “ HOME- 
Price 4S a P 7 SERVICE ” BATTERY, you are advised 
Marconi Royalty 12/6 nett. to do so at once, as all orders are dealt 
Ilustrated Leaflet free on with in rotation, and the offer closes 


request. 


on July 31st. 


Make sure of silent, re- . 

Hatle service with im- 

proved reception by 

securing constance y o 

anode current and volt- e o 

i Electric Batt Lid 
Ee ectric Batteries Lid. 


26, Victoria St.. 8.W.1. 


Neweastle/Tyne : 
Tangent House, Blacket! 


2 Sebai 3 DARIMONT WORKS, ABBEY ROAD, 
GENT & CO. Ltd., Faraday Works, LEICESTER. PARK ROYAL, LONDON, N.W.10. wener 2007 
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JUNE. 30TH, 1926. 


MISCELLANEOUS ADVERTISEMENTS. 


NOTICES. 


THE CHARGE FOR ADVERTISEMENTS in these 
columns is: 


12 words or less, 1/- and ld. for every - 
additional word, ¢.g., 18 words 1/6; 24 words, 2/- 


For the convenience of advertisers, letters may be 
addressed to numbers at “The Wireless World’ Office. 
When this is desired, the sum of 6d. to defray the cost of 
registration and to cover postage on replies must be added 
to the advertisement charge, which must include the 


i DEPOSIT SYSTEM, 

Readers who hesitate to send money to unknown persons 
may deal in perfect safety by availing themselves of our 
Deposit System. If the money be deposited with “ The 
Wireless World,” both parties are advised of its receipt. 

The time allowed for decision is three days, during which 
time, if the buyer decides not to retain the goods, they 
must be returned to the sender. If a sale is eflected we 
remit the amount to the seller, but, if not, we retura the 
amount to the depositor. Carriage is paid by the buyer, 
but in the event of nọ sale, and subject to there being no 
different arrangerffent between buyer and seller, each pays 
carriage one way. The seiler takes the risk of loss or 
damage in transit, for which we take no responsibility. For 
all transactions up to £10, a deposit fee of yj is cbarged ; on 
transactious over fro and under £50, the fee is 2/6; over 
£50, 5/-- Al deposit matters are dealt with at Dorset 
House, Tudor Street, London, E.C.4, and cheques and 
fony eset should be made payable to llifte & Sons 
Limited, 


THE SALE OF HOME-CONSTRUCTED UNLICENSED 
APPARATUS. 


A New Service to our Readers. 

We have made an arrangement with the Patentees 
whereby readers who wish to dispose of a home-constructed 
receiver not licensed under the patents made use of, can 
do so by means of the Deposit System referred to above. 

The person desiring to sell, in sending us particulars for 
his advertisement, will in every case make use of a Box 
No., and should add to the price which he requires the 
amount of royalty customarily paid by manufacturers, vis. 
in the case of Marconi Patents the amount should be 
calculated at 12/6 per valve holder. 

It the purchaser is satisfied with his purchase, the sum 
realiset will be forwarded to the seller, less the amount 
due in respect of royalties, which amount will be paid by 
“The Wireless World” to the owners of the patents 
concerned, and a certificate will be banded on to the 
purchaser of the set. 


FOR SALE. 


OOD Horns for all speakers and gramo- 
phone attachments. There's one for 
Amplion Junior, ditto goose-neck bases, Lis- 
senola, etc. There’s only one best; it’s the 
“ Allwoodorn. ’—Manufacturer : H. Maddison, 
2a, Ronald’s Road, Highbury, N.5. List free. 
(1914) 
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For Sale.— Contd. 


UPERSONIC Three Success Superformas, 

£2. McMichael Set and Daventry unit, 
£3 108. McMichael H.F. two 1,000-3,000, 
ane 300-600. §s. each. Bargain.—Box 8213, 
WIRELESS WorRLD Office. (2136) 
To eee oa metal sheet for 

A.C. rectifiers.--Blackwell’s Metallurgical 
Works, Liverpool. (2148) 

MATEUR, desirous disposing accumulation 
aå receiving sets by Marconi, Burndept and 
Sterling, also wavemeters, loud-speakers, 
Morse inker, relay and large variety con- 
densers, coils, valves, and other component 
parts, wishes to hear of someone who, after 
inspection in South-East district London, 
is prepared to make offer for the lot.—Box 
8322, WIRELESS WorLb Office. (2165) 


OMPONENTS for the Enthusiast.—For 

short wave, experimental, superheterodyne, 
neutrodyne, and all standard circuits: 
‘“Standardise on ‘G.R?’ Quality Parts 
Throughout,’’ made by the General Radio 
Company of America. Insist on seeing the 
“G.R.” trade mark and look for the red car- 
tons. . Variable Condensers (29 styles) com- 
prising counterweighted and continuous 
balanced vernier geared models; hard rubber 
or metal end plates; Shielded Condensers; 
S.L. Capacity Condensers; S.L. Wavelength 
Condensers ; S.L. Frequency Condensers; Tan- 
dem Condensers; Calibrated Variable Con- 
densers ; Neutrodyne Condensers ; Direct Read- 
ing Wavemeter and Filter, 200/200/600 metres, 
accurately calibrated to + per cent., only 
57s. 6d.; matched kit of 4 I.F. Transformers 
for Superhets (1 input, 3 ILF., 30 K.C.), with 
blue prints, only gos. ; Noiseless Rheostats, all 
usual resistances to carry generous current 
loads, only 6s. each; Potentiometers, special 
quality, 6s.; Variocouplers, special, only 
13s. 6d.; Variometers; Special A.F. Chokes; 
exceptionally good L.F. Transformers; Tele- 
phone Transformers; Compensating Trans- 
formers: Modulation Transformers for Trans- 
mission; Ammeters, Milliammeters ; Precision 
Wavemeters; American Sockets; American 
Valves; Raytheon Tubes. Send -at once for 
complete lists, free and post free. Mention of 
usual stockist is desirable. Ask for interest- 
ing leaflets and booklets, “* The Truth about 
Variable Condensers °; ‘* True Mirrors of 
Tone Quality,” describing type 285 “ G.R.” 
transformers (‘* A -Perfect Transformer at 
Last '’); ‘‘ Stop Interference,” describing type 
247W. combined wavemeter and acceptor or 
vejector; “f Low Loss Coils,’’ describing 
special very low loss coils, interchangeable, 
for all wavelengths, and coupling coils and 
their special uses. Very reasonable prices. 
Many other interesting items.—Sole Conces- 
sionaires for Great Britain and Ireland, Claude 
Lyons, Dept. ‘* E., 76, Oldhall Street, Liver- 
pool, In London all lines on show by Ham- 
levs, 200, Regent Street, W.1. In Scotland 
our distributors are W. J. Hannah and Co., 
95, Waterloo Street, Glasgow, C.2. Large 
stocks; immediate despatches. Trade should 
write for best terms and territory still open. 


(2090) 

Cee SO, L.L. Condenser, 00025, 
4s 6d.; R.L, M.L. Transformers, 18s. 
and 22s. Almost new.—W. Facer, Queen’s 


Park Parade, Northampton. (2179 
NPERIMENTER has good components to 
dispose of. Stamp for list.—J. Smith, 

624, Pollokshaws Road, Glasgow. (2197) 


when writing to advertisers, will 


For Sale.—Contd. 


UPER HETERODYNES, 7 valves. Th 
last word in radio reception. Compri- 
img the finest procurable transformers en: 
units. Nothing better made. In solid poliske: 
oak cabinet jin. high, 2ft. gin. long. A! 


enclosed batteries and accumulator ; all stations 
received as powerful and clearly as Joc: 
station. Guaranteed for 12 months. £:27 in- 


cludes £5 17s. 6d. royalties, or with Burndept 
Ethervox speaker, 7 Marconi matched valves. 
dull emitter, accumulator, and H. T. Batteries, 


9 10s. Easy payments if desired. As under. 
WO-VALVE SET in beautiful soli: 


mahogany cabinet with fall fronts, each 
ing coils, batteries, and accumulator. Ready fcr 
use. Only best manufacture. Guaranteed tcr 
12 months. Sterling Baby Speaker, 4-vo! 
accumulator and H. T. Batteries. 4714 143. 17: 
cludes royalties. Easy payments. As under. 
HREE-VALVE Portable Sct, in tes: 
polished oak cabinets, attache case shaj~. 
Including royalties, Sterling Baby Speaker, 
Valves, Batteries, etc., £16 16s. Easy po- 
ments, 
ONEY refunded if not perfectly satis.. 
The above sets are of Grade ‘ A.“ Graie 
“B” can be had at various prices.—A. J. 
Neill, Radio Engineer, Woodberry Grow, 
N. Finchley, N.12. (2144) 
EW One-Valve Reflex Set, H.F. and L.F. 
Amplification, R.I. Permanent Detecte:. 
Mansbridge Variometer. Perfect Jovi- 
speaker results (Brown H4). Valve, B=- 
teries. £8 or near offer.—Stevens, 116, Eim 
Grove Road, Barnes. (213: 
UILD your Sets on Plate-glass Panels, °° 
thick, 2s. per square foot; drilled as rr- 
quired 10d. per hole. Any size or drit- 
supplied.—Stratton, 63, Barn Lane, King- 
Heath, Birmingham. (2182; 
ILVER Marshall Superhetrodyne Recen:: 
(7 valves), almost new, factory built, wit 
Frame Aerial, L.T. and H.T. Accumulaters, 
but without valves; Royalties have been paid. 
£:30.—Write, Owner, 28, Dorset Street, W.1. 
(21$; 
ADE 2}in. Lathe, complete with 2m 
self-centering chuck, Aird screw-cutun: 
gear, 14 change wheels, etc. New condition. 
£4. Bargain.—Box 8416, WiRELESS Worki’ 
Ottice. (219° 
OUR-VALVE Set, Loud-speaker, Acre 
mulator, Excellent reception British 0- 
Continental stations. Condition as new 
£20 cash.—Sharpe, Great Corby, Carlis!-. 
(2184! 
OR SALE.—3 Neutrodyne Units, 1 H.-F. 
Trans. (all Bow-Lowe plug-in), 4s. eat- 
1 Bow-Lowe .0003 Dual Con. Var., 105.: ! 
Polar res. cap unit, ros.; I Igranic Var. Gr! 
Leak, 6s.; 3 Polar Micrometer Cond.. ;s- 
each; 1 Dubilier 100,000 ohms. and 1 Sose. 
ohms. res., 38. each; 1 Polar 3-way Coll 
Holder, 6s.; 1 R.I. Permanent Detector, 3S.: ! 
R.I. Low Freq. Choke, 6s.; 2 Colvern Newt. 
Cond., 2s. each; 1 Success Vernier Co! 
Holder, 2s. 6d.; 2 Mushroom H.T. Trans., is 
each; 1 Watmel Var. Grid, rs. 6d.; 1 Geswe! 
Solder Set from Accumulators, 35.; I Igri 
Rheostat, 2s. All, perfect condition.—F. 
Briggs, 18, Cook Street, Bradford, re 
219: ! 
TAMPS.—Wonderful value in packets. 
Lists free.—Packet X—200 different 
stamps, 1s. 6d.—Green, 336a, Station Roac, 
Harrow, Middlesex. (2108) 
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For Sale.—Contd. . 


Meo No. 31 Three-Valve Receiver, 
latest model, complete with valves and 
coils for B.B.C. and Daventry; guaranteed 
in perfect condition. Cost £19. Accept £12 
or. near offer.—J.H.C., 21, Verdun Road, 
Monton Green, Manchester. (2194) 


IVE-VALVE * Transatlantic Receiver, 
best components, perfect condition, in- 
cluding 4 D.E.R., 1 D.E.6 valves, coils, etc., 
for 300-600 and 1,600 metres.—Box 8418, 
WIRELESS WORLD Office. (2196) 


ARCONI VALVES at one-third cost. 1 
LSs, 2 DEs5, 1 DEsB., 2 DES8HF., 1 
Rs5V., 1 Cleartron 25B. Nearly new. Lot 
£2 18s. 6d., or divided.—Howe, 10, Grave 
Avenue, Hanwell, W.7. (2,200) 
THOVOX ‘Loud-speakers, ros. deposit, and 

9 monthly payments of 10s. No refer- 
ences required.—Ellis Nicholls & Co., 132, 
Caledon Road, East Ham, London. (2191) 


EST Value in the Trade. =a Valve Det. 
and L.F, Set, enclosed valves, £3 5S. 

plus royalties. Guaranteed 12 months. 
Write at once for details of sets to be with- 
drawn from demonstration. Accessories sup- 
pia at lowest prices. We pay carriage.— 
. B. Harbord, Soberton, Hants. (2210) 


AST few new British Valves, fully guaran- 
teed; 2 v., 3 v: and 4 v., .06, 8s. 6d. each. 
Send me your burnt-out valves. B.E. re- 
paired for 4s. All makes half standard prices. 
Everything tested. No waiting.—King 


” 


Lewis, 214, Northwold Road, London, N.16. 
(2207) 
ALE.—Scott Taggart’s 3-Valve Omni. 
Beautifully made. Genuine bargain. 
£6 10s. Ideal for the experimenter.— 
Sturgeon, 130, Sylvan Avenue, Bowes Park, 
N.22. (2203) 


FoR SALE.—Five M.O. V.24 type valves 
and one Q rectifier valve, 7s. 6d. each. 
two R5 V. (W.D.) valves, 4s. cach.—16, Sowe 
Lane, Binley, Coventry. (2205) 
OR SALE.—Special Five best quality Com- 
ponents, and finest workmanship, in per- 
fect condition; many refinements. Accept less 
than cost of components. Can be seen aná 
efficiency demonstrated at 39, Roe Lane, 
Southport. (2204) 
AA -VALVER, Ericsson 'phones, .06 valves, 
L.T., H.T. Good results. £7 18s.; 
rovalties paid —Bóx 8430, WIRELESS WORLD 
Office. (2201) 


35 2-Volt Accumulators in ebonite cases, 
e 12}X6X34 outside measurements. 
Fair condition.—Box 8431, WIRELESS WORLD 
Office. (2202) 
IDGET MAINS UNIT (D.C.). The per- 
fect substitute for H.T. Battery or H.T. 
accumulator. Price 22s. 6d. 1 H.T. positive 
tapping, 27s. 6d. 2 H.T. positive tappings. 
OWER Transformer and Choke for A.C. 


Mains Unit, complete with lighting 
winding. Supplied with six yards of flex and 


#dapter. Price 27s. 6d. 
ONDENSER Unit for above fitted with 
valve holder, filament rheostat and vari- 
able resistance, Only needs bridging up with 


above to complete A.C., H.T. unit. Price 
278. Od. 

LL units mounted in aluminium box. 

Dimensions 3ł}x44x3!, finished dull 
black. Postage in each case 1s.; 7 days 
trial; money back guarantee.—St: amp for full 
particulars.—A. E. Davis, 15, Bournemouth 
Park Road, Southend, Essex. (2209) 
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THE WIRELESS WORLD 


MISCELLANEOUS. 
WIRELESS Doctor.—If your set is giv- 
ing trouble or you want advice a com- 
petent expert will call (London and Home 
Counties) and put you right. No result, no 
charge.—Alexander Black, 2a, Woodville 
Grove, N.16. Clissold 3687. (2002) 

IRELESS Apparatus, on deferred terms. 

Write, stating your requirements, to 
Ellis Nicholls & Co., 132, Caledon Road, East 


Ham, London. (2192) 
ESSRS. CLAUDE LYONS, 76, Oldhall 
Street, Liverpool, desire to express 


regrets for delay in despatching literature de- 
scriptive of the Quality Components of the 
American General Radio Company. ‘ The 
Truth About Variable Condensers '’ and 
“ True Mitrors of Tone Quality ’’ are tem- 
porarily exhausted. These will not be re- 
printed, but will be included in our new 
“ G.R.” Catalogue—2nd_ Edition now in 
press. Same will be posted to back applicants 
very shortly. Fresh. applications should be 
made promptly.—Address to Dept. “ E.” 


(2187) 
PATENT AGENTS. 

BRYSON, B.Sc., Chartered Patent 
e Agent, 29, Southampton Buildings, 
W.C.2. ’Phone: Holborn 672. (2052) 
ATENTS and Trade Marks Obtained.— 
H. T. P. Gee, Patent Agent, Member 
R.S.G.B., A.M.I.R.E., 51-52, Chancery Lane, 

London, W.C.2. ’Phone: Holborn 1525. 
(0001) 
ING’S PATENT AGENCY, LTD. (B. T. 
King, Registered Patent Agent, G.B., 
U.S., and Can.). Free ‘‘ Advice Handbook ” 
and Consultations. 40 vears’ references.— 
146A, Queen Victoria Street, London, E.C.4. 


| (0002) 

= ` REPAIRS. 
RANSFORMERS rewound to guaranteed 
efficiency for 12 months, 4s., or exchanged 


for another, any ratio, 5s.; iron core wire- 
wound chokes for L.F. amplifiers, 6s. Trans- 
form.—11§ Links Road, Tooting. (0011) 


AGENCIES. 
DVERTISER, with showroom and three 
display windows in Birmingham, is open 
for sole agency for Midlands for well- 
advertised component, expenses and commis- 
sion.—J. R. Jennens, Jennens Row, Bir- 
mingham. _ (2208) 


SITUATIONS VACANT. . 


IRELESS.—Capable, trustworthy men 

with spare time who wish to substantially 
increase income required where we are not 
fully represented. Applicants must have prac- 
tical knowledge of installation of Set and 
Aerial, be a houscholder or live with parents, 
and be able to give references; state age and 
experience.—Address ‘Dept. 26, General Radio 
Company, Limited, Radio House, Regent 
Street, London, W.r. (2183) 


SITUATION WANTED. 
DVERTISER, aged 29, good education 
and address, requires responsible post, 

preferably in Western or Southern county. 
Ten years practical wireless experience. Fully 
competent to design, construct, repair, instal, 
and demonstrate, ete. Holder of amateur 
transmitting licence. Keen and enthusiastic. 
Satisfactory reasons for desire to leave present 
employment.—Reply in first instance to Box 
8419, WIRELESS WoRLv Otce, Dorset House, 
Tudor Street, London, E.C.4. (2195) 


ADVERTISEMENTS. II 


WANTED. 
W eee cone end 


or ex-Govern- 
Switchboard Fittings; Knife. 
15 amps., Voltmeter 110 
10,-Copland Road, 

(2206) 


ment 
switches ammeter 
volts, etc.—W. Sheppeard, 
Wembley. 


BUSINESSES & PROPERTY FOR 
SALE, TO. BE LET, OR WANTED. 


ADIO and Electrical Business, Dover. 
Convenient lock-up shop, workshop and 
offices., Rent £26; trade £15, capable of 
extension. Price, all at £150. Bargain, fine 
scope for experienced man.—Apply Pilley & 
Talbot, 29, King Street, Gravesend. (2186) 


BOOKS. 


MODERN Method oí Using the A.C. 

Mains for High Tension.’’ A 16 pp. 
publication with diagrams and instructions by 
A. W. Knight. Post paid sixpenny stamps.— 
Publishers, 180, Tower Bridge Road, London, 
S.E.1. J (2199) 


PUBLIC NOTICE. 


E, CLAUDE LYONS, of 76, Oldhall 

Street, Liverpool, Lancashire, Sole Con- 
cessionnaires for Great Britain and Ireland 
for the American General Radio Company, 
Cambridge, Mass., U.S.A. (established over a 
decade), manufacturers of Electrical, Labora- 
tory, and Radio Apparatus, desire to state 
that we have no connection whatsoever with 
another firm of somewhat similar title. This 
to avoid confusion, which is known to exist. 


SOLUTION & PRIZEWINNERS OF THE 


HMH HEADPHONE 
CROSSWORD PUZZLE. 


The following three competite rs were cor rrect :— 
1. 


. L. Cook, ‘The Brow,’’ Everton, Liverpool ; 
2. Mrs. N. oe ** Shammar,’’ Church Ri., Richmond, 


Surre 

3. F. Land. i005, 3, Coventry Rd., Birmingham : 
and each receive £28 68, 8d. The following 25 with one mistake 
win a consolation prize of a pair of HMH Headphones :— 
H, Robbins, ‘‘ Hunston,”’ Chatsworth, Rd., Parkstone, Dorset: 
E. Turner. 6, eh pads Rd., Abertillery, Mon.; M. Hall, 
6, Nightingale P1., Woolwich, 8.E.18; Mre. A. E. Case, 7], Gillott § 
Rd., Birmingham ; C. Richmond, 21, Colville Terr., Loudon, 
Ww ll: W. F. Lee, 2, Jolls Cottage, Devonport; W. E. Pugh, 
Ashton Rd., Birkdale, Southport; Frank E. B. Blanc, 25, Rut- 
land 8q., Edinburgh ; Mrs. I. Robinson, Darwin House, Mount- 
flelds, Shrewsbury ; P. G. Carvey, Moor House, East Hanning- 
field, nr. Chelmsford, Essex; Mr. Wootnough, 11, Benrhilton 
Gdns., Sutton, Surrey; H. Williams, 23, Cemetery Rd., Beeston 
Hill, Leeds; E. J. B. Carpenter, 16, Southfield P1., Portobello; 
C. A. Hoggett, 19, Flamsted Ave., Wembley, Middlesex ; William 
McKee, 6, Lansdown Rd., Canterbury; Frank 8. Downs, 14, 
Harold Terr., Dover, Kent; W. C. Geeson, 1, Victoria St., 
Aylesbury, Bucks., H. Robbins, ‘* Hunston,”’ Chatsworth Rd., 
Parkstone, Dorset. Mrs. M. E. Wells, 9, Glenmore Ave., Stoke- 
Plymouth, Devonshire; A. 8. Draisey, Station House, Kew 
Bridge, Middlesex; Arthur Predk. Lewis Hills, 24, Caversham 
Rd., London, N.W.5; D. Heatley, 17, Rolls St., Canton, Cardiff, 
8. Wales; C. J. Bolton, * Garden Reach,” St. Anthony's Drive, 
Newcastle, Staffs.; O. P. Lawrence, 100, High Rd.. Balham, 
8.W.12; C. H. Crombie, 137, Elm Park Mansions, Park Walk, 
Chelsea, 8.W.10, 


HARRY MORSER & CO. (Wireless) Ltd., 
67-8, Hatton Garden, E.C.1. 
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ELECTRADIX 
BARGAINS. 


RECEIVERS. 


Crystal Sets, with HR Phone. 10'-, 18'- and 28/-. 
-1-Valve Set and Crystal, enclosed Cabinet, and Valve. 31/-. 
2-Valve Set, enclosed Cabinet, and Valves. 50/-. 
3-Valve Set. enclosed Cabinet, and Valves. 80'-. 
5-Valve Set, enclosed Cabinet. and Valves. 88. 
Valveless Brown Amplifier for Crystal Sets, demonstrated 

on Loud-speakers here. 50/-. 

2-Valve Amplificr, in Manogany Case. 35/-. 
3-Valve Amplifier, M. TII. 
7-Valve R.A.F. Amplifier. 35 10s. 


LOUD SPEAKERS. 
ALL NEW. 
“T.M.C. Junior,” 4000 ohms. 14/-. 


Western Electric, any res. 19/-. Bargain. 
Concert Sterling Magnavox, 2ft. high, 15in. flare, for 
halls or outdoors. 816 model for £3. New. 


INSTRUMENTS, &c. 
GUARANTEED. 
2-Range G.P.O. Galvos. 10j-. 
B5?T Radio Test Sets, 7-Range M.C. 56. 
Battery Home Charges. 83 bs. 
Automatic Remote Switches. 12,6. 


&-Way Lucas Switches, 4,6. Relays, a", a 
Navy Stabilising Gyros opes. 18/-. 

Mains H.T. Units, D.C., 220 V., 3 taps. 35;-. 
A.C. ditto, with Rectifer. 85. 

H.T. 8) Volt Accumulators. &6'-. 

L.T. 4 Volt 40 Amp. Accumuiators. 14’, 


in our New Summer List, containing over 500 illustrations, 
you wiN find 1,000 weadertul Bargains. 


For 4d. we will post a copy at once. Call at our new 
Showrooms here between 9 and 6 


ELECTRADIX RADIOS, 


218, Upper Thames St., E.C.4. 
"Phone: City 0191 


—— eee eee — 


JOHNSEN-RAHBEK INVENTIONS 


ELECTRO-STATIC LOUD 
SPEAKER; RELAY; 
OSCILLOGRAPH, etc. 


THE PROPRIETORS of BRITISH PATENTS 
No. 144761 and No. 146747. 


DESIRE TO DISPOSE OF THE SAME OR TO 
ENTER INTO WORKING ARRANGEMENTS 


Communications please address to: i 
D. & P., 20-23, HOLBORN, London, E.O.1. 


THE STARS OF. VALVE ECONOMY 
Selectivity As en HG spe sag 


fication 


2 -06 HF 2Y -06 LF 2Y 34 PV 
Obtainable from Lewia Ltd., Liverpool and Menchester, and 
LUSTROLUX, LTD., West Bollington, Nr. Macclesfield. 


ALVES Repaired Quick 


Let our valve making plant repair your broken 
or burnt out valves efficiently & promptly (most 
makes). Guaranteed equal to new. Bright 
emitters 52; “DE's” 2 and Sv. types), 7/6, 
Power ¥ „A / Power valves slightly more, see list, Not repair- 
able: S, P's WECO v.24, 

+ RADIONS Ltd., Bollington, 
| Nr. MACCLESFIELD, Ches. 
Largest valve-repairineg firm in 
the world. ist Free, 


reproduction 
—volume 
—clarity 

Yon get ali thes, 

te Ericsson Bape 


F 


Tone Louk 


epeukers 


Made wy a firm 
with a genera- 


ERICSSON 
TELEPHONES 


LIMITED. 
67/33, , 
Londoa SUPERTOSE 


LOUDSPEAEEES 


The Motor Cyclists’ Newspaper 


EVERY THURSDAY —— 3d. 


Publishers: LLIFFE’ & SONS LTD., Dorset Hoose, 
Tudor Street, London, E.C.4. w.w.rs 
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SEMI OIL 
TYPE 02. 


Mil El APRINS 
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Chief poinis of advantage over all other accumulators ; Electrical surface may be taken at any intermediate two volts, and isas clean in operation asthe = 
loss entirely eliminated No acid creeping whatever. Atter long use ordinary dry battery, and is a means of obtaining a foll year’s H.T ata = 
when a plate hecsei >s done a new one can be re Rite d instantly without skill, cost of a few pence. Dead silent in operation. Sold entirely on = 
consequently the battery will last a lifetime and ıs never done [appings approval system. = 
ACCUMULATORS ELITE 
ne 31, Waterhouse Street, HALIFAX, and 32, King Cross Street, HALIFAX. 
Phone: 1304. TRADE SUPPLIED. Telegrams : Blite, Halifax. 


Mention of “ The Wireless World,”? 


when writing to advertisers, will ensure prompt aitention. © - -T TE 


I ETN et 


i 


JUNE 30TH, 1926. 


SPECIAL STUDENTS’ 


Crown 4to. 


371 Pages. 

rır Plates. 

Cloth Bound. 
PRICE 


15/- 


net. 
By Post 15/9. 


ILIFFE & SONS. LIMITED: Dorset House 
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ELECTRICITY 


The Memories of an Electrical Engineer 
By J. A. FLEMING, M.A; DSc, F.R.S. 


N THIS volume the author places before the general 
reader a review of the chief triumphs of applied electricity 
during the last half-century. 


Dr. Fleming’s name gives to the book an authority which those 
interested in the subject will appreciate. The author has a 
word to say upon every phase of applied electricity, and besides 
giving acritical account of the activities of the past fifty years, 
he indicates the trend of present research and suggests the 
course of future progress and development. 


Every student should make a point of obtaining a copy of 
this new edition of what may be regarded as a classic of tech- 
nical literature. 


Obtainable from all leading Booksellers or direct from the Publishers: 


LIBRARY EDITION 


FIFTY YEARS of 


Tudor Street, 


ADVERTISEMENTS. iil. 


CONTENTS: 


The following chapter - headings 
give an indication of the extensive 
nature of the ground covered by 
the volume : 

Chap. I.—Telegrams and Tele- 
pe from 1870-1920. Chap. 
I.—D y na mos, lternators, 
Transformers and Motors. Chap. 
I1l.—Electric Lamps and Electric 
Lighting in the Last Fifty Years. 
Chap. 1V.—Electric Heating. 
Cooking and Furnaces in Five 
Decades. Chap. V.— Electric 
Supply Stations, Storage Bat- 
teries, Railways and the Trans- 
mission of Power. Chap. VI.— 
Electric Theory and Measure- 
ments. Chap. VII. — Wireless 
Telegraphy and Telephony. Con- 
clusion and Appendix. 


London, E.C.4. 


“More than Pleasing !” 


A Satisfactory Result 
from an Advertisement 


in The 


EVERY WEDNESDAY FOURPENCE 


Wireless 
ood ew World 


Full particulars of rates for 
advertising will be found in any 
issue of ‘‘ The Wireless World.” 


An Advertiser writes as follows :— 


“HAVING 
Burndept 
Receiver 


recently 


of replies thereto. 


vincial 
hours of the 
‘The Wireless World,’ following 


A. J. NEILL, 


Ethophone 
through the medium 
of your advertisement columns, 
I was surprised at the number 
I may mention 
that my set was sold to a pro- 
gentleman within four 
publication of 


exchange of telegrams. 
this is more than pleasing.’’ 


sold my 


Grand 


I think 


“Dalmeny,” Woodberry Grove, 


North Finchley, London, N.12. 


W.W.45. 


Advertisements for ‘‘ The Wireless World ” are only accepted from firms we believe to be thoroughly reliable. 
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COILS. 
/ PRICES FROM 2/9 EACH. 
A IGRANIC IGRANIC 
we SHORT-WAVE “ XLLOS ” COILS fi 
COILS. (Extra Low Loss). W 


PRICES FROM PRICES FROM 
2/6 EACH. 3/9 EACH. 


AAA AA AA AAA AA AA DAA AAA) 


THE IGRANIC ELECTRIC CO. have pleasure in announcing three new ranges 
of Inductance Coils. 


THE NEW TRIPLE-WOUND HONEYCOMB COILS 


are made in seventeen sizes covering a wavelength range of approximately 100 to 25,000 metres. They replace the 
original Honeycomb Coils and have very much lower self-capacity, greater wavelength range and lower high-frequency 
resistance. The new method of construction has enabled the prices to be reduced very considerably. 


THE NEW SHORT-WAVE COILS 


are made in four sizes covering a wavelength range of approximately 10 to 100 metres. They are wound with heavy gauge 
bare wire rigidly supported so as to preserve the accuracy of spacing. They are very highly efficient and the prices are low. 


THE “ XLLOS” (EXTRA LOW LOSS) COILS 


with their special winding and method of construction are ideal for the coil user who desires the utmost efficiency. The 
special adjustable mounts still further increase their efficiency and permit of great adaptability in use. 


EVERY READER SHOULD SEND FOR PARTICULARS OF THESE NEW AND WONDERFULLY 
EFFICIENT COILS. FULL INFORMATION, WITH DETAILS AND DIAGRAMS OF SHORT 
WAVE RECEIVERS, WILL BE SENT FREE ON REQUEST FOR LIST NO. U174. 


[GRANIC 


ELECTRIC 


Exclusive Manufacturing Licensees of Pacent Radio Essentials. 


149, Queen Victoria Street, LONDON. Works: Elstow Road, BEDFORD. 
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